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OVERVIEW

This thesis is concerned with the neuropsychology and rehabilitation of
memory disorders, specifically with the remediation of memory disorders using
compensatory external aids, and the exploration of the cognitive mechanisms

underlying memory disorders using a single case approach.

Part 1 of the thesis systematically reviews the existing literature concerning the
use of external memory aids in the cognitive rehabilitation of memory. In recent
years there has been increased interest in compensatory approaches using
external aids (for example diaries or electronic devices) to support memory
functioning. Part 1 aimed to systematically assess the evidence for the
effectiveness of this type of approach, and evaluate the state of current
knowledge about which external aids, which training procedures, and which

patient characteristics might be associated with the best outcomes.

Part 2 presents a single case with déja vécu resulting from a head injury, and
experimentally explores the cognitive mechanisms underlying the condition
using a neuropsychological single case design. Déja vécu is a rare memory
disorder in which patients have the repeated experience that they have lived
through the present moment before. However the cognitive mechanisms
underlying it are poorly understood. Part 2 aims to investigate the cognitive
basis of déja vécu with a view to informing both our understanding of normal

memory processing, and how to rehabilitate memory disorders of this type.



Finally Part 3 appraises the work presented, by expanding on methodological
limitations, and reflecting on the extent to which the study was able to achieve
the objectives of informing our understanding of normal memory function, or of

how to rehabilitate déja vécu and related paramnestic disorders.
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PART ONE: LITERATURE REVEW

The Use of External Memory Aids in the Cognitive

Rehabilitation of Memory: A Systematic Review
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ABSTRACT

Aims:

To evaluate the use of external aids in cognitive rehabilitation for memory
impairment in patients with acquired brain injury resulting from TBI and
stroke.

Methods:

Studies evaluating external aids published up to 2008 were extracted from the
systematic reviews of cognitive rehabilitation by Cicerone and colleagues
(Cicerone et al., 2000, 2005, 2011). In addition Medline, PschINFO and CINAHL-
Plus were searched from 2008 up to March 2012. The reference lists of relevant
articles were scanned to identify any additional studies.

Results:

39 studies were reviewed. 12 studies evaluated paper-based aids and 27 studies
evaluated electronic aids. All studies reported improvements in memory
functioning associated with use of an external aid, although only one study
directly compared an external memory aid to alternative memory interventions.
Conclusions:

External aids are an effective tool in the rehabilitation of memory impairment
following TBI and stroke. Further research is required to explore whether
particular aids are differentially suited to particular types of patient or memory
problem, and to explore the factors that are predictive of sustained use after

discharge.
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1. INTRODUCTION

Cognitive impairments are common after brain injury, with memory deficits
being amongst the most frequent complication (Wilson, 2009). Memory
impairments may involve difficulty recalling information and events from the
past (retrospective memory) as well as difficulty remembering to carry out
tasks in the future (prospective memory). As such they have a considerable
impact upon personal independence and social and vocational functioning.
Unfortunately memory impairments are also amongst the most complex to

remediate, as remembering to use a memory strategy is a memory task in itself.

In recent years there has been increased interest in evaluating cognitive
rehabilitation after brain injury, with a flurry of publications concerned with
evaluating the efficacy of various cognitive rehabilitation approaches. Cicerone
and colleagues (Cicerone et al, 2000; 2005; 2011) in a series of systematic
reviews, have found support for the effectiveness of cognitive rehabilitation
following traumatic brain injury (TBI) and stroke for a range of cognitive
impairments, including memory impairment. Practice recommendations and
standards for the rehabilitation of memory impairment are now starting to
emerge, although questions remain about which specific interventions and
which specific patient characteristics might be associated with the best

outcomes.

Cognitive rehabilitation approaches for memory impairment may be divided

into restorative and compensatory approaches. Restorative approaches aim to

12



improve memory functioning through repeated memory exercises and drills,
whereas compensatory approaches involve the use of strategies to circumvent
memory problems, without aiming to improve memory functioning per se.
Compensatory approaches may be further subdivided into internal aids (for
example training in organizational strategies, rehearsal, visual imagery or
mnemonics) and external aids (for example the use of diaries or electronic
devices to support memory functioning). External memory aids may range from
relatively simple paper-based aids such as lists or schedules up to complex
technological memory aids (Kapur, Glisky & Wilson, 2004; Wilson & Kapur,
2009), and are particularly well suited to support prospective memory. As they

have functional goals, they are key to the aims of the rehabilitation process.

Unfortunately there is little evidence that cognitive remediation is able to
restore memory functioning once the initial period of spontaneous recovery is
over (Cicerone et al., 2000; Kapur & Graham, 2002; Ptak, der Linden & Schnider
2010; Wilson 2005). However there is evidence that functional improvements
in memory may be achieved through the use of compensatory strategies.
Cicerone et al. (2011), in their most recent review, recommend the use of
compensatory strategies (including notebooks and diaries) for mild memory
impairment as a practice standard, and the use of externally directed assistive
devices (such as pagers and voice organisers) for moderate to severe memory
problems as a practice guideline. Similar conclusions about the effectiveness of
external aids to compensate for functional memory problems have been
reached in systematic reviews by Cappa et al. (2005), Rees et al. (2007) and

Piras, Borela, Incoccia & Carlesimo (2011). However due to their wide scope

13



(most deal with cognitive rehabilitation as a whole), these reviews only provide
very limited detail about studies concerned with the evaluation of external

memory aids.

Sohlberg et al. (2007) are the only group to have systematically reviewed the
literature specifically relating to the use of external memory aids, analysing 21
studies published up to 2003. They found that every study in their analysis
described improved functioning on memory related activities in association
with the implementation of external aids. Although the quality of the studies
was insufficient to support a practice standard, they reiterated previous
recommendations that the use of external memory aids should be considered a
practice guideline for individuals with brain injury. However they noted that the
lack of specificity of issues related to candidacy, selection of aids, training and a
lack of evaluation of generalised and continued use of aids prevented the

formulation of more detailed recommendations.

External memory aids are clearly important in the rehabilitation of memory
impairment. However recent systematic reviews of cognitive rehabilitation as a
whole have not described the literature on external aids in detail. Furthermore,
the most recent review specifically addressing external aids (Sohlberg et al.,
2007), only reviewed papers up to 2003. (Recent reviews of assistive
technology by de Joode, van Heugten, Ferhey & van Boxtel, 2010, and Gillespie,
Best & O’Neill, 2012, were not restricted to memory aids and did not include
non-electronic aids). The aim of the present review was therefore to update and

evaluate in detail the evidence for the use of external aids in the cognitive

14



rehabilitation of memory impairment. Following Cicerone et al. (2000, 2005,
2011) the review was concerned with memory impairments resulting from TBI
and stroke, because these are the most prevalent forms of acquired brain injury
requiring rehabilitation (Royal College of Physicians and British Society of
Rehabilitation Medicine, 2003). In particular, the review aimed to evaluate in
detail the evidence concerning which external aids, which training procedures,

and which patient characteristics might be associated with the best outcomes.
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2. METHOD

The inclusion criteria for the present review were as follows:

1) Articles concerned with rehabilitation of memory impairment

2) Articles reporting an intervention involving an external memory aid (or if a
combination of interventions were used, where results relating to the external
memory aid could be extracted)

3) Articles where the main participant diagnoses were TBI or stroke (other
diagnoses were included when these were the minority of participants)

4) Articles involving adult participants.

Identification of the relevant literature was carried out in three stages. First,
reference lists from the systematic reviews of Cicerone and colleagues (Cicerone
et al. 2000; 2005; 2011) were searched to identify articles describing external

aids for memory rehabilitation published up to 2008. This yielded 23 articles.

Second, in order to identify articles published from 2008 to present, MEDLINE,
PsycINFO and CINAHL-Plus were searched from 2008 to March 2012 using the

following strategy:

1) Subject Headings: Memory OR Memory Disorders OR Amnesia

OR

Keyword: memory

16



AND

2) Subject Headings: Rehabilitation OR Cognitive Rehabilitation OR
Neuropsychological Rehabilitation or Neurorehabilitation
OR

Keywords: rehabilitat® or remediat* or compensat*

AND

3) Subject Headings: Brain Injuries OR Head Injuries OR Traumatic Brain
Injury OR Cerebrovascular Disorders
OR

Keywords: brain inj* OR head inj* OR stroke OR vascular

Searches were conducted individually for each database, as available subject
headings varied between databases. Searches were limited to English language
journal articles with human subjects. Results were then combined and de-
duplicated. This resulted in 410 different articles. The abstracts or complete
reports were then reviewed to identify those that met the inclusion criteria.

This yielded 9 articles published between 2008 and March 2012.

Finally, the reference lists of relevant articles were scanned for additional

studies not identified in the Cicerone et al. reviews or in the database search.

This yielded 7 additional articles.

17



In total 39 articles were included in the review.

2.1. Quality Assessment:

The level of evidence was assessed using the criteria of Cicerone et al. (2000,
2005, 2011). These are based on previously established criteria for the
development of evidence-based clinical practice parameters (American
Association of Neurologic Surgeons, 1995; Woolf, 1992) and similar systems
have been widely used in systematic reviews evaluating the effectiveness of
cognitive rehabilitation (Cicerone et al., 2000, 2005, 2011; Cappa et al,, 2005; de
Joode et al, 2010; Sohlberg et al, 2008). Three levels of evidence were
established:

Class 1 studies: Well designed, prospective, randomised controlled trials.
Prospective designs with “quasi-randomised” assignment to conditions, such as
prospective assignment of participants to alternating conditions, were
designated class 1a studies.

Class 2 studies: Prospective nonrandomised cohort studies; retrospective
nonrandomised case control studies, or clinical series with well designed
controls that permitted between-subjects comparisons of treatment conditions,
such as multiple baseline across subjects.

Class 3 studies: Clinical series without concurrent controls, or studies with

results from one or more single cases.

Of the 39 studies evaluated, 9 were class 1 (including 5 class 1a studies), 2 were

class 2 and 28 were class 3.
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2.2. Abstraction of information:

Articles were reviewed and the following information was abstracted:
Participant characteristics: Number of participants, aetiology, time post-injury,
severity of memory impairment, presence of any other cognitive impairment.
Intervention characteristics: Type of memory aid, nature and length of training
and intervention, aim or target function of the intervention.

Measurement characteristics: Main outcome measures, any assessment of
quality of life or well-being, whether the results were subject to statistical
analysis.

Results: Main results, results relating to quality of life or well-being, results at

follow-up, additional comments or methodological concerns.

3. RESULTS

3.1 Paper-based external aids:

12 studies evaluated paper-based external aids, for example diaries or memory
notebooks. Three studies reported class 1 evidence, and the remaining nine
studies were class 3. The key features of these studies are presented in Tables 1
(participant and intervention characteristics) and 2 (measurement

characteristics and results).
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Table 1:

Articles evaluating paper-based aids: Participant and intervention characteristics. NR = Not reported.

Author Aetiology Time Severity of memory Other cognitive Type of memory aid Length of training / Target Function
postinjury impairment (and impairment? (and control / intervention
how categorised) comparison group)
Ownsworth & 15TBI, 2 4-37 yrs Normal - Severe NR Diary Training delivered by Use of diary; Reduction
McFarland tumour, 2 (RBMT) cf. letter and 1 telephone of everyday memory
(1999) infection, 1 Diary + Self- call. Outcomes monitored  problems and
stroke Instructional Training  over 4 weeks of use. associated distress
Schmitter- TBI > 24 mths Majority had normal NR Memory Notebook (+ 16 sessions group-based Improvement on lab
Edgecombe et memory functioning alarm) cf. Supportive training (8 weeks) based memory
al (1995) (only 1 participant in Therapy measures and reduction
each group was of everyday memory
impaired on WMS / failures and associated
RBMT), although all distress
scored < 89 on at least
one subtest of WMS
Bergquist et al TBI >1yr Normal - Extremely NR Memory notebook 30 online sessions in each  Improvement in
(2009) Low (RBANS memory (Sohlberg & Mateer condition memory functioning
indices). All had z training program cf. and related low mood,
score of -1.0 or lower no specific diary increased use of
on one memory training) compensatory
subtest of the RBANS. strategies and
community integration.
Burke et al TBI NR NR (difficulty Impulse control, aggression, Memory Book (Case Self awareness training Use of journal and
(1994) remembering prior social judgement, study, no control) followed by diary improved memory
events and future attention/concentration, training. Length of functioning
plans, “intermittent” insight training NR but
capacity for recall) “extensive”
Donaghy & 1 stroke, 1 5 mths Severe (< 0.1 %ile on Memory Journal 5-stage training program.  General memory
Williams tumour memory measures) System cf. Baseline S1 took 9 weeks (27 x 30 compensation (but only
(1998) min sessions). Training prospective memory
failed with S2. assessed).
Fowler et al TBI 11 mths “Severe memory NR Printed schedule of Training / Intervention Prospective memory

(1972)

deficit” (no tests
reported)

daily activities (+
alarm) cf. Baseline

program: 15 weeks.



Author Class Aetiology Time Severity of memory Other cognitive Type of memory aid Length of training / Target Function
postinjury impairment (and impairment? (and control / intervention
how categorised) comparison group)
Kime et al 3 TBI 20 mths Severe (immediate and NR Datebook (+ alarm) Training; Took > 2 Use of datebook
(1996) delayed recall and (Case study, no months to achieve
recognition measures) control) independence.
McKerracher 3 TBI lyr Moderate (RBMT) Language, attention, Memory notebook Training: 5 x 10 min Prospective memory
etal (2005) concentration, planning, (Sohlberg & Mateer sessions across 1 day.
version cf. Donaghy &  Notebooks assessed
Williams version) across 4x2 week
intervention periods
(ABAB design).
Sohlberg & 3 TBI NR Severe (WMS and Executive, attention, visuo- Memory notebook. 4 stage training program Use of notebook
Mateer (1989) RAVLT) spatial processing deficits (Case study, no that took 6 months
control).
Squires et al 3 Stroke 8 mths Severe (WMS, ROCFT, Executive Memory notebook cf. 2 stage training program: Reduction of repetitive
(1996) RAVLT, RMT, Baseline 10 sessions “acquisition”,  questioning
8 sessions “application”
Zencius et al 3 TBI 6 yrs, 8yrs, No information on Executive Memory notebook cf. Training: prompted to New learning
(1990) NR for 4 memory impairment 3 internal memory enter information into
patients reported strategies (written notebook (no training to
rehearsal, verbal use independently).
rehearsal, acronym Outcome evaluated over 2
formation) and no trials per condition
intervention
Zencius et al 3 TBI NR No information on Probable frontal / executive Memory notebook cf. Training: prompted to Prospective memory

(1991)

memory impairment
reported

impairments in 1 patient with

reported behavioural
difficulties

Baseline

enter information into
notebook (no training to
use independently).
Outcome evaluated over
5-9 days
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Table 2:

Articles evaluating paper-based aids: Measurement characteristics and results

Author Outcome Measure (s) Ax of Quality  Statistical  Results QOL / Well-being Follow-up Comments
of Life / analysis results
Well-being
Ownsworth 1) No. diary entries 1) Distress F tests and 1) No difference in overall no. diary entries 1) Distress was None Both groups showed a sharp
& McFarland  2) Daily memory ratings t tests between diary only (DO) and Diary + Self reduced in both decrease in diary entries after
(1999) checklist of commonly associated Instructional Training (DSIT) groups, but groups, no differential week 1 and continuing
experienced memory with daily DSIT group showed better maintenance of effect of training. reduction in entries to week 4.
problems (self-rating) memory no. entries over 4 week treatment period. 2) Reductions in
3) Ratings of helpfulness failures 2) Sig. reduction in memory problems Depression-Dejection,
of strategy use (self- 2) Weekly during treatment cf. baseline. No difference Fatigue-Inertia and
rating) mood scale in memory problem score between DO and Confusion-
DSIT groups, but DSIT group showed Bewilderment in both
greater reduction in memory problem score  groups, with a greater
during treatment. decrease in confusion -
3) Both groups rated strategies as more bewilderment in DSIT
helpful in treatment than baseline. DSIT group.
group showed greater increase in
helpfulness ratings.
Schmitter- 1) Laboratory-based Symptom F tests Conservative analyses: Those in notebook No significant 6 month follow-
Edgecombe recall tests (Logical distress rated group had significantly fewer observed reduction in symptom  up.
etal (1995) Memory & Visual using Global EMFs post-treatment than those in distress in either
Reproduction, WMS-R) Severity supportive therapy group. group Conservative
2) Laboratory-based Index from analyses: No
everyday memory tests Symptom Less conservative analyses: Observed EMFs group differences.
(RBMT, modified to allow  Checklist 90 - significantly decreased pre-treatment to
note-taking during Revised post-treatment in notebook group. Less conservative
administration) (Derogatis, Retrospective report of EMFs significantly analyses:
3) Retrospective report of  1980) decreased in supportive therapy group. Retrospective and
everyday memory observed EMFs
failures (EMF) using No differences on any lab-based measures significantly
Everyday Memory reduced in
Questionnaire notebook group at

(Sunderland et al 1983) -
average of participant
and carer rating

4) Observed reports of
EMFs - daily record of
EMQ items for 7 days -
average of participant
and carer rating.

22

6 month follow up

3 Ss reported
continued use of
notebook at
follow up.



Author Outcome Measure (s) Ax of Quality  Statistical  Results QOL / Well-being Follow-up Comments
of Life / analysis results
Well-being
Bergquistet 1) Memory scale of 1) Mood scale  Non No significant differences between training Significant None Differences between the
al (2009) Neurobehavioural of NFI parametric  and no training condition. But across entire improvement in family training conditions may have
Functioning Inventory (completed analysis of 60 session intervention there was a ratings of mood across been masked by crossover
(NFIL, completed by by patient difference significant improvement in family ratings of  entire 60 session design.
patient and family and family scores memory problems, and in patient ratings of  intervention (no
member) member) from use of compensatory techniques. differences between 64% of participants who
2) Compensation 2) beginning training and no completed the program were
Techniques Community to end of training condition). No already using a compensatory
Questionnaire items Integration each sig. results on aid prior to study, compared
related to calendar use Questionnaire  condition Community to only 17% of those who
(completed by patient). Integration dropped out - may indicate
Questionnaire that online delivery of
between conditions or rehabilitation programs is
over whole 60 session more suited to a higher
intervention functioning group, or those
already oriented to using aids.
Burke et al Anecdotal None None After extensive training, participant N/A None Anecdotal case report: no
(1994) reported to review his journal data.
independently each evening, and to be more
organised, less overloaded with
information, less confused and more
receptive to feedback from others.
Donaghy & Pre- and post- Functional None Patient 1: 6/10 prospective memory tasks Patient 1: FAM None Attributed failure of memory
Williams intervention performance  Assessment completed at baseline, 10/10 after memory  improved from 4 to 5 journal training in patient 2 to
(1998) on 10 prospective Measure journal training. Anecdotally reported to be reduced awareness of memory
memory tasks to be (FAM) 90-100% successful in recording Patient 2: no change in deficit.

carried out across a 5 day

period, and anecdotal
report.

medications, and making greater number of
independent entries in diary (from 18 per
week at baseline to 42 post training)

No change on psychometric measures of
memory.

Patient 2: 2/10 prospective memory tasks
completed at baseline. Journal training
failed. 2/10 prospective memory tasks
completed at discharge

23
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Author

Outcome Measure (s)

Ax of Quality
of Life /
Well-being

Statistical
analysis

Results QOL / Well-being

results

Follow-up

Comments

Fowler et al
(1972)

Kime et al
(1996)

Attendance at therapy
appointments

1) Percentage compliance
checking datebook when
cued by chime

2) No. entries under
action record in datebook
3) No. cross references in
datebook

4) No. separate entries in
monthly calendar.
Measured first 21 days of
treatment, last 21 days of
treatment (after 64 days
in program) and 3 follow
ups

5) Standardised measures
of memory: WMS, ROCFT,
CVLT, CBPMT

None

None

None

None

Baseline: anecdotal report that patient N/A
never attended appointments unless he was
reminded.

Weeks 1 and 2 (schedule + timer): patient

attended 42 /47 apps; Weeks 3+4 timer was

phased out and schedule was used alone:

patient attended 40/42 apps

Weeks 5 onwards: patient spontaneously

obtained his own appointment book and

started to use this independently.

1) Over the 2 month training program N/A
compliance checking the datebook in
response to the chime increased from
47.6% with therapist prompting, to 100%
with no prompting.

2) Action records increased from 4.86
entries per day to 8.05 entries per day, but
still required prompting from therapist or
family.

3) Cross references reduced from 0.57 per
day to 0.33 per day, but still required
prompting from therapist or family.

4) Use of monthly calendar declined
throughout training (but see follow up
data).

5) Standardised measures: No change on
WMS, ROCFT or CVLT. CBPMT increased
from 40% on admission to 90% on
discharge due to note-taking strategy.

24

None

Follow up of diary
use 4,7 and 13
months post-
discharge.

Checking, action
records and cross
referencing were
all maintained
throughout follow
up.

Patient also
spontaneously
started to use the
calendar section
of notebook again
after discharge
and at 13 month
follow up was
making 40 entries
per month.

Authors comment on
importance of being part of a
comprehensive rehabilitation
program including MDT
working and psychotherapy.



Author Outcome Measure (s) Ax of Statistical  Results QOL / Well-being results Follow-up Comments
Quality of analysis
Life / Well-
being
McKerracher Performance on 5 Beck None Significantly better performance Increase on BDI over the None Superior results for Donaghy &
etal (2005) prospective memory tasks Depression with the Donaghy & Williams course of the study (39-45) Williams diary were attributed
per week Inventory diary (15/20 tasks completed) due to adverse life events, to not having to move between
than with the Sohlberg & Mateer but no significant change sections.
diary (1/20 tasks completed) during diary use (scores of
38/39/40). Training period was much
RBMT profile score reduced from shorter than original Sohlberg
11 to 10 (both moderate memory & Mateer or Donaghy &
impairment) Williams studies.
One of the only papers to
comment on anxiety and low
mood and the effect this may
have on rehabilitation.
Sohlberg & Anecdotal None None Successful use of book after 6 At study entry patient Consistent use of Significant “real-world”
Mateer months and maintained at 6 required 24 hour supportin  memory notebook 6  outcome.
(1989) month follow up with a group home. At follow up mths after
significantly greater patient was living alone discharge. But no data on which aspects of
independence. with 1 hr assistance, memory functioning were most
managing sheltered improved, or any ongoing
Standardised testing showed employment, and referred problems.
mild-moderate gains in attention  for paid employment
and delayed recall after training. Not reported if use of memory
distraction (not using book), still notebook at follow up was
profound limitations in memory independent or reliant on cues.
and new learning
Squires et al Daily incidences of None t-tests pre-  Significant reduction in repetitive  Carer strain reported to be Reported to still be Patient remained reliant on
(1996) repetitive questioning post questioning after diary training reduced. using notebook on wife to make entries in
(recorded by wife) "subsequent notebook

Some improvement in visual
memory on WMS. Verbal and
delayed indices remained the
same. No improvement on other
standardised tests.

25

unannounced visits"
but time lapse not
reported.



Author Outcome Measure (s) Ax of Statistical  Results QOL / Well-being results Follow-up Comments
Quality of analysis
Life / Well-
being
Zencius et al Recall of 6 items of None None 1 patient performed well at N/A None Only paper to directly compare
(1990) information from 3 job baseline and across all to external to internal
adverts (employer, job title interventions. compensatory strategies.
and level of experience / Others benefited most from
education needed) notebook. But potential confounds due to
order effects (conditions not
Group mean recall: adequately counterbalanced)
Baseline: 2.2/6 components and repeated recall of the same
recalled. information. (Details of
Written rehearsal 2.0 / 6 procedure insufficient to allow
components evaluation)
Verbal rehearsal 3.0/ 6
components.
Acronym formation 3.3 / 6
components
Notebook 5.9 / 6 components
Zencius et al No. components of None None Improvement in prospective N/A None Smallest improvement was in

(1991)

homework assignments
completed correctly (each
homework assignment
consisted of meeting a
named person at a certain
place and time and turning
in a written assignment)

memory performance in all
participants with use of memory

notebook. At baseline average no.

components completed for each
participant was 1, 1.2, 0 and 0.
With memory notebook this
improved to 3, 3, 2.8 and 1.5.

patient with executive /
behavioural difficulties.

Some concerns about reporting
of data (query number of trials
per participant and
inconsistent reporting of
performance for participant 3)
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3.1.1. Participant characteristics:

In all, 60 participants were studied, the majority of whom were TBI patients (n =
52; other diagnoses were stroke n=3, tumour n=3 and infection n = 2).
Participants varied in time post-injury, from 5 months to 37 years, and this
information was not reported in three studies. There was a wide range in
severity of memory impairment, with some participants having severe
impairments, but others falling into the normal range on standardised memory
testing. In most cases severity of impairment was categorised according to
standardised measures such as the Rivermead Behavioural Memory Test
(RBMT) or the Wechsler Memory Scale (WMS). In one case standardised
measures were not reported but a clinical description of memory impairment
was provided (Burke, Danick & Dugin, 1994). However in two cases there was
no mention at all of memory impairment in the description of the participants
(Zencius, Wesolowski, & Burke, 1990; Zencius, Wesolowski, Krankowski &
Burke, 1991). Only half of the studies specified whether their participants also
suffered from other cognitive impairments in addition to memory impairment.
Of those that provided this information, all had additional executive

impairment.

3.1.2. Intervention characteristics:

Eleven studies evaluated the use of a diary or “memory notebook”. One study
evaluated the use of a simple printed schedule of daily activities (Fowler, Hart &
Sheehan, 1972). Three studies used an alarm to alert participants to consult
their diary or schedule (Schmitter-Edgecombe, Fahy, Whelan & Long, 1995;

Fowler et al., 1972; Kime, Lamb & Wilson, 1996). Most studies compared use of
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the paper aid to baseline or to a “no intervention” condition. One study
compared two methods of diary training (Ownsworth & McFarland, 1999), one
compared diary training to supportive therapy (Schmitter-Edgecombe et al,,
1995), and one compared two types of memory notebook (McKerracher et al.
2005). Only one study directly compared the use of an external aid to
alternative memory rehabilitation approaches (Zencius et al., 1990). This study
compared use of a memory notebook to three internal memory strategies:

written rehearsal, verbal rehearsal and acronym formation.

Length of training varied widely between studies, from one day (McKerracher,
Powell & Oyebode, 2005) to six months (Sohlberg & Mateer, 1989). The
components of the training programmes also varied, with some authors offering
detailed protocols for diary training (Burke et al., 1994; Donaghy & Williams,
1998; Sohlberg & Mateer, 1989). Others offered key additions to traditional
training, for example “self-instructional training” (Ownsworth & McFarland,
1999) or “self-awareness training” (Burke et al., 1994). Most studies used
traditional one-on-one therapist-led training, but one study used group-based
training (Schmitter-Edgecombe et al,, 1995) and two studies used “distance”
training: Bergquist et al. (2009) evaluated the provision of online training using
Instant Messenger, and Ownsworth & McFarland (1999) delivered their
instructions by letter and a follow up telephone call. The aims of training also
varied. Most studies aimed to teach participants to use their external aid
independently. However in the two studies by Zencius and colleagues (Zencius

et al,, 1990, 1991) participants were prompted to enter the information into
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their notebooks in the presence of the experimenter, and no attempt was made

to teach participants to use their aids independently.

The aims of each study varied, two simply aimed to establish use of the external
aid (Kime et al.,, 1996; Sohlberg & Mateer, 1989), three targeted prospective
memory (Fowler et al., 1972; McKerracher et al., 2005; Zencius et al,, 1991), one
targeted reduction of repetitive questioning (Squires, Hunkin & Parkin, 1996),
one targeted new learning (Zencius et al, 1990), and five aimed to more
generally improve memory functioning and related distress (Ownsworth &
McFarland, 1999; Schmitter-Edgecombe et al., 1995; Bergquist et al., 2009;

Burke et al.,, 1994; Donaghy & Williams, 1998).

3.1.3. Measurement Characteristics:

The most frequent outcome measures were performance on prospective
memory tasks (four studies), measures relating to use of the external aid (three
studies) and checklists of everyday memory failures (three studies). Of the
studies that used this type of checklist, two employed self-ratings (Ownsworth
& McFarland, 1999; Bergquist et al., 2009), and two employed ratings derived
from both self- and significant other-ratings (Schmitter-Edgecombe et al., 1995;
Bergquist et al., 2009). One study reported behavioural ratings (of repetitive
questioning, Squires et al., 1996) and one study reported recall of newly learned
information (Zencius et al., 1990). Six studies included standardised tests of
memory amongst the outcome measures (Schmitter-Edgecombe et al., 1995,
Donaghy & Williams, 1998, Kime et al., 1996; McKerracher et al., 2005, Sohlberg

& Mateer, 1989; Squires et al., 1996). Only one study included participant
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ratings of the helpfulness of the aid (Ownsworth & McFarland, 1999). Two
single case studies did not employ formal outcome measures, instead presenting

anecdotal reports of the participants’ response to diary training (Burke et al.

1994, Sohlberg & Mateer, 1989).

Only five studies included measures assessing quality of life or well being. Two
studies evaluated the impact of their interventions on symptom distress
(Ownsworth & McFarland, 1999, Schmitter-Edgecombe et al, 1995), three
studies evaluated impact on mood ratings (Ownsworth & McFarland, 1999,
Bergquist et al., 2009, McKerracher et al., 2005), one study evaluated impact on
community integration (Bergquist et al., 2009) and one study evaluated impact

on cognitive and psychosocial disability (FAM, Donaghy & Williams, 1998).

Only four of the twelve studies conducted statistical analysis of their results:
these were the three class 1 studies (Bergquist et al, 2009; Ownsworth &
McFarland, 1999; Schmitter-Edgecombe et al., 1995) and one class 3 study

(Squires et al., 1996) which employed pre- and post- comparisons.

3.1.4. Results:

All twelve studies reported positive outcomes associated with use of an external
aid, strongly supporting the use of paper-based external aids in the
rehabilitation of memory impairment. However in some cases there were
additional factors or methodological concerns which affected interpretation of

the results.
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Class 1 studies:

A class 1 randomised controlled trial by Ownsworth & McFarland (1999)
reported a significant reduction in memory problems whilst using a diary
compared to baseline. Moreover they reported that particular benefit was
associated with the addition of “Self instructional training” (an executive
strategy encouraging identification of a goal, selection of a strategy,
implementation of the strategy, and checking of the outcome) to ordinary diary
training. They reported that self instructional training was associated with
better maintenance of diary use and greater reduction of memory problems
than diary training alone. However both groups showed a sharp decrease in
diary use from weeks 1-4 of the intervention, casting some doubt on the success
of the intervention as a whole. It was unclear whether the diary was truly
adopted or maintained in either group, and this may have been related to a

much shorter training period than that reported in other studies.

Another class 1 study by Schmitter-Edgecombe et al. (1995) reported that
participants who had undergone 16 sessions of group memory notebook
training had significantly fewer observed everyday memory failures post-
treatment than those who had undergone 16 sessions of group supportive
therapy. Unfortunately this group difference was not maintained at 6 month
follow-up (although less conservative analyses did indicate that everyday
memory failures in the notebook group remained significantly lower than

baseline observations).
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Bergquist et al. (2009) set out to evaluate the outcome of 30 sessions of memory
notebook training compared to 30 sessions involving no specific diary training,
in a randomised crossover trial (class 1a study). They found no significant
differences between the training and no training conditions. However
differences between the conditions may have been masked by the crossover
design. Importantly, they did report that over the entire diary intervention
(consisting of both types of training), there was a significant improvement in
family ratings of memory problems, and in patient ratings of use of
compensatory techniques, demonstrating positive results for the external aid in

general.

Class 3 studies:

Amongst the class 3 studies, successful outcomes associated with the use of
paper-based external aids included improvement in prospective memory
functioning (Donaghy & Williams, 1998; Fowler et al., 1972, Zencius et al,
1991), successful independent use of a diary (Burke et al. 1994; Donaghy &
William, 1998; Fowler et al., 1972; Sohlberg & Mateer, 1989), and reduction in
repetitive questioning (Squires et al.,, 1996). The results of McKerracher et al.
(2005) indicated that a simplified diary (modelled on that of Donaghy &
Williams, 1998) may be more successful than a more complex version (Sohlberg

& Mateer, 1989).

However there were also some negative results. Donaghy & Williams (1998)
reported that diary training failed in one of their participants, and this was

attributed to reduced awareness of deficit. It was also notable in the study by
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Zencius et al. (1991), that the patient who showed least benefit from their
memory notebook intervention was the patient whose description indicated

executive difficulties.

In general there was no significant improvement on standardised tests of
memory (Schmitter-Edgecombe et al., 1995, Donaghy & Williams, 1998,
McKerracher et al, 2005, Sohlberg & Mateer, 1989; Squires et al., 1996),
confirming that external aids are a compensatory rather than a restorative
approach. Kime et al. (1996) reported an increase in scores on the Cambridge
Behavioural Prospective Memory Test (CBPMT), but this was due to the

participant adopting a note-taking strategy.

In the only paper to directly compare external memory aids to alternative
memory rehabilitation strategies, Zencius et al. (1990) reported superior recall
of information using a memory notebook compared to three internal strategies
(written rehearsal, verbal rehearsal or acronym formation). However due to
potential confounds in their procedure (which appeared to involve repeated
recall of the same information, and in which recall using the notebook always
occurred after at least 6 previous recall trials), the level of evidence is less

strong than would be desirable.

Quality of Life / Well-being:
Results relating to the impact of paper-based external aids on quality of life or
well-being were mixed. Ownsworth & McFarland (1999) reported a significant

reduction in distress ratings associated with everyday memory failures, in both
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their “Diary Only” (DO) and “Diary + Self Instructional Training” (DSIT) groups.
They also reported reductions in Depression-Dejection, Fatigue-Inertia and
Confusion-Bewilderment in both groups, with a greater decrease in Confusion-
Bewilderment in the DSIT group. Bergquist et al. (2009) reported a significant
improvement in family ratings of mood, and Donaghy & Williams (1989)
reported a small improvement in FAM rating for one of their participants.
Anecdotal reports also described increased independence (Sohlberg & Mateer,
1989) and reduced carer strain (Squires et al., 1996) associated with the use of

paper-based external aids.

However Schmitter-Edgecombe et al. (1995), despite reductions in everyday
memory failures, found no reduction in symptom distress in either their
Memory Notebook or Supportive Therapy conditions. Similarly, McKerracher et
al. (2005) reported no improvement in BDI scores during diary use, and
Bergquist et al. (2009) found no significant improvement on their Community

Integration measure.

Follow-up:

Only four of the twelve studies reported follow-up data, but these were largely
positive. Schmitter-Edgecombe et al. (1995) found that although group
differences between the memory notebook and supportive therapy conditions
were not maintained at 6 month follow up, everyday memory failures in the
notebook group remained significantly lower than at baseline. Three of their
eight participants reported that they were still using the notebook at this time.

Kime et al. (1996) reported that diary use in their single case was maintained at
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4, 7 and 13 months post-discharge, Sohlberg & Mateer (1989) reported that
their patient had maintained consistent use of her memory notebook 6 months
after discharge, and Squires et al. (1996) reported that their patient was still
using his notebook on “subsequent unannounced visits”, although he was reliant
on his wife to make the entries for him. It is notable that the training in all these

cases was fairly lengthy, lasting between 8 weeks and 6 months.

Summary: Paper-based aids
Three class 1 studies and nine class 3 studies reported positive results, with
negative findings in a small number of participants attributed to executive
difficulties. Findings related to quality of life were mixed. Follow-up was reported
in four studies that had employed longer training periods, with generally positive

results.

3.2 Electronic external aids:

27 studies evaluated the use of electronic external aids. Six studies reported
class 1 evidence, two studies were class 2, and the remaining nineteen were
class 3. The key features of these studies are presented in Tables 3 (participant
and intervention characteristics) and 4 (measurement characteristics and

results).

35




Table 3:

Articles evaluating electronic aids: Participant and intervention characteristics. NR = Not reported

Author Class N Aetiology Time Severity of memory Other cognitive Type of memory aid  Length of training / intervention = Target
postinjury impairment (and how impairment? (and control / Function
categorised) comparison group)
Fish etal la 36  Stroke Mean 3.3yrs  NR (butin original study NR (but inclusion Paging system cf. Training: Short trial to see if Prospective
(2008) (min 6 mths)  RBMT group mean was criterion was memory  Baseline (ABA) participants could read message Memory
moderately impaired, with and / or planning and press response button.
range normal - severely problems) Outcome assessed over 7 weeks
impaired) with pager.
Wilson et al la 63 TBI Mean 5.3 yrs NR (but in original study NR (but inclusion Paging system cf. Training: Short trial to see if Prospective
(2005) (min 6 mths)  RBMT group mean was criterion was memory  Baseline (ABA) participants could read m