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Literature Review 

 Synopsis 

The increasing interest in electronic memory aids as compensatory devices for people with cognitive 

impairments has been noted in the literature (Morris & Reinson, 2010), and there is a growing body 

of research related to this topic. The use of memory aids is most closely related to the cognitive skill 

of prospective memory, which is a common impairment caused by neurological conditions such as 

traumatic brain injury, stroke, dementia, multiple sclerosis and developmental delay.   

Cognitive impairment may be managed by a number of different approaches, including remedial and 

compensatory methods. The use of external cueing, which is an important function of memory aids, 

is an effective method for supporting task performance of people with cognitive impairments. 

Memory aids can take many forms, including paper-based systems such as calendars, as well as 

electronic memory aids. Electronic memory aids offer features which may increase their useability 

compared to paper-based aids for people with cognitive impairments. Therefore the use of 

electronic memory aids is the focus of this review. 

Electronic memory aids have developed over recent decades, from simple alerts used in 

combination with paper-based systems, to systems with an alert and task information in the one 

device, to portable computer-like devices such as Smart Phones and tablet computers.  

Research has shown the use of electronic memory aids to be effective in supporting the task 

performance of people with cognitive impairments. The research has not kept pace with the 

changing technology. Further investigation is needed into the effectiveness of using current 

technologies such as Smart Phones and tablet computers as electronic memory aids. However, the 

effectiveness of a memory aid is partly determined by its features. Therefore, the features of 

electronic memory aids recommended in the literature can form a basis for evaluating current 

technologies.  

Cognitive impairment and memory aids 

Cognition involves many underlying components. It has been argued that one of the most important 

cognitive skills used during activities of daily living is prospective memory (Morris & Reinson, 2010), 

and the use of memory aids is most closely related to this skill (Inglis et al., 2004). Prospective 

memory has been defined as ‘remembering to remember’ (Inglis et al., 2004) and is used for 

planning and carrying out future activities (Morris & Reinson, 2010). It is ‘a critical element in the co-

ordination and control of cognitive skills that underlie our ability to perform a specific action in the 

future’ (Ellis & Kvavilashvili, 2000). Prospective memory is a complex executive function, of which 

‘remembering’ plays only one part. It consists of: 

 General knowledge about memory tasks and one’s own abilities 

 Constructing a future plan 

 Remembering to perform task at appropriate time 

 Remembering how to perform the task 

 Being motivated and willing to perform the task 
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 Remembering that the task has been performed (Dobbs and Reeves, 1996, cited in Caprani 

& Greaney, 2006). 

Prospective memory can be impaired due to acquired brain injury, stroke, dementia and other 

neurological conditions. It is one of the most common forms of impairment following traumatic 

brain injury (Inglis et al., 2004). It also declines with age. In one study, an event based prospective 

memory task was administered to 11956 participants aged over 65. Only 54% were able to complete 

the task correctly, and in participants with very mild dementia, successful task completion dropped 

to only 8% (Huppert, Johnson, & Nickson, 2000). Therefore, prospective memory is a significant area 

to consider when working with people with cognitive impairments.  

Various approaches are taken in the management of cognitive impairment. These are summarised in 

Figure 1 below.  

 

Figure 1 (Kirsch, Shenton, et al., 2004) 

 

It is the use of external cueing aids that is the focus of this project. Terminology used to refer to 

external cueing aids varies, and includes cognitive orthoses, cognitive prostheses, assistive 

technology for cognition (Kirsch, Shenton, et al., 2004; Lopresti & Mihailidis, 2004), external memory 

compensatory aids (Cicerone et al., 2011), cognitive support systems (Caprani & Greaney, 2006), and 
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electronic aids to daily living (Boman et al., 2007). This paper will refer to ‘memory and organisation 

aids’. 

Various types of memory aids are used to support task performance. They include paper-based aids, 

such as calendars, address books, paper notes, and notice boards. Electronic devices are also used. 

These vary from simple alarms and timers, to complex electronic devices and software (Cohen-

Mansfield, 2005). 

Memory aids can be used in various ways to support task performance. Use of a memory aid can be 

described as “carrying a memory outside you” (Inglis et al., 2004 p 82). Memory aids may be used to 

support or replace an impaired skill. Memory aids can also be used to alter the task requirements to 

take advantage of areas of strength (Lopresti & Mihailidis, 2004). Most people use memory aids for 

some tasks, and it is likely that a person with a cognitive deficit would have used memory aids in the 

past. However they may require additional aids to enable them to complete tasks that others would 

manage relying on memory alone. They may also require different types of aids than they would 

have used in the past.  

Effectiveness of memory aids 

It has been argued that use of memory aids is the most effective approach to managing memory 

impairment (Nadar & McDowd 2010, Inglis et al., 2004). Use of memory aids can result in greater 

independence and confidence in performing tasks, and reduced carer burden (Ptak, Der Linden, & 

Schnider, 2010; Scherer, 2005). Use of memory aids may also lead to the development of more 

automatic skills, during the target task as well as being generalised to other tasks (Ptak et al., 2010). 

A recent systematic review recommends use of external memory compensatory aids as a practice 

standard for people with mild memory impairment, and a practice guideline for people with severe 

memory impairments (Cicerone et al., 2011).  

Evans et al. (2003) found that the variables that best predict the use of memory aids by people with 

acquired brain injury were: current age (the younger the person, the more likely the use of memory 

aids), time since injury (the longer the time since injury the less memory aids are used) and the 

number of aids used prior to injury (Culley & Evans, 2009). Severity of impairment may also be a 

predictor of effective use of memory aids, with people with mild memory impairments benefiting 

more than people with severe memory impairments (Kim et al., 2000; Zencius et al., 1990). Other 

studies, however, found that participants with moderate memory dysfunctions  also benefited from 

using memory aids (Nadar & McDowd, 2010).   

Usability of memory aids 

Learning how to use a memory aid may be difficult for people with cognitive impairment because a 

use of a memory aid is in itself a memory task. In a survey of 100 community-dwelling older people, 

twenty-six participants reported difficulties using their current memory aids. 15% of participants 

reported forgetting to look at, update or use their reminder. 6% of participants reported misplacing 

the memory aid. Some participants reported issues with the aid itself e.g. the writing on the device 

being too small to read, or with the reminder system e.g. a family member removing the device 

(Cohen-Mansfield, 2005). Other potential issues related to memory aids are using them in an 

unsystematic way, and being embarrassed by them (Wilson et al., 1997).  
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The usability of a memory aid is partly determined by its features. One important feature that varies 

between different types of memory aids is the level of technology involved. For the purposes of 

comparison, memory aids may be classified as either ‘paper-based’ (such as diaries,  calendars and 

white boards) or electronic (Wright et al., 2001). Paper-based memory aids are a useful and 

appropriate memory aid for many people, including people with cognitive impairments.  However, 

electronic memory aids offer features that may overcome the difficulties reported by users of 

memory aids, and may better support the needs of some people with cognitive impairments. These 

features include: 

 External cues to trigger an action, such as auditory alerts before an event (Ptak et al., 2010). 

This can decrease the reliance on a person remembering to use or check the memory aid 

(Baldwin & Powell, 2011; Dowds et al., 2011; Wright et al., 2001). 

 Prompts and cues for entering information (Cohen-Mansfield, 2005). 

 Potential for automation of some tasks when entering information e.g. repeat calendar 

entries, only needing to edit the date of a changed appointment (Wright et al., 2001).  

 Capacity to store a large amount of information in a small device, e.g. a tablet computer 

compared to a lever arch folder (Inglis et al., 2004). A small size makes the device more 

convenient and portable (Cohen-Mansfield, 2005).  

 Information may be backed up in another location in case the aid is lost. 

 Use of a popular mainstream electronic device such as a mobile phone may be more 

desirable or acceptable for some people (Baldwin & Powell, 2011). 

 Customisation e.g. setting up automatic alerts for all tasks, selecting font size (Wright et al., 

2001). 

 Support for other aspects of a task e.g. dispensing medication (Cohen-Mansfield, 2005). 

 Potential for support people to monitor use of the aid  or task completion (Cohen-Mansfield, 

2005). 

 Alternative information formats to text for people who may have difficulties with reading or 

writing e.g. audio recording.  

Disadvantages of using electronic memory aids compared to paper-based aids may include: 

 Electronic memory aids often cost more than paper-based aids (Kapur, Glisky, & Wilson, 

2004; Ptak et al., 2010), making them more expensive to purchase and replace.  

 Electronic memory aids may be more complex to use (Ptak et al., 2010), particularly if the aid 

is not designed to meet the needs of a person with memory impairment.  

 Although use of electronic devices has become common, there are many people for whom 

they would be unfamiliar (Czaja et al., 2006). A person may be more familiar with paper-

based aids, so find these easier to use. Evidence suggests that people who are unfamiliar 

with technology may be willing to learn to use an electronic memory aid (Cohen-Mansfield, 

2005). However, people with cognitive impairments may have difficulty learning new tasks. 

 Electronic memory aids may have small buttons and text. This can make them difficult to use 

for people with low vision or poor dexterity (Ptak et al., 2010). However, people with low 

vision may also have difficulty using paper-based aids as they almost universally require 

reading and writing.  

 Electronic memory aids are vulnerable to damage or loss of data in a different way to paper-

based aids, e.g. viruses.  
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Paper-based memory aids have some advantages over electronic memory aids. However electronic 

memory aids have important features that may make them a more suitable option for a person with 

a cognitive impairment. Additionally, electronic memory aids have developed over recent years to 

include a range of options for people with cognitive impairment as well as the mainstream market. 

The following section will describe the historical development of electronic memory aids over recent 

decades, evidence for the effectiveness of electronic memory aids, and important features of these 

aids.  

Historical development of electronic memory aids 

The literature on electronic memory aids describe the  development of these devices from the 1970s 

until the present, which has been described as a “ … history of increasingly successful technological 

interventions for cognition” (Lopresti & Mihailidis, 2004 p32). Electronic memory aids have been 

used and developed over this time for remembering medications, appointments, tasks, messages, 

instructions, exercises, routines, and task steps. The following section provides a broad description 

of the development of electronic memory aids from 1970s to the present.  

1970s 

Use of electronic memory aids in the 1970s focused on commonplace technologies such as digital 

clocks and alarms, combined with paper-based aids such as calendars. Simple medication reminders 

and dispensers were also developed. These aids are inexpensive and simple to use. However they 

are limited in the amount of information that can be stored and the availability of external cues. 

When used together, an external alert (e.g. watch alarm) and paper-based aid (e.g. diary) can 

provide both a cue to attend to the task as well as information about the task. However, this system 

requires multiple aids to be learnt, carried and used (Lopresti & Mihailidis, 2004). Many people still 

use similar reminder systems in the home or workplace. However, for a person with cognitive 

impairment who has difficulty learning new information, attending to a task, and requires a 

reminder system to be carried everywhere they go, this type of system may pose difficulties.   

1980s and 1990s 

These decades saw the development of electronic memory aids designed specifically for people with 

cognitive impairments. This was in an attempt to overcome the difficulties experienced with simple 

and generic technologies and to better meet the needs of people with cognitive impairments. These 

devices were designed to be portable, customisable, and provide the person with an alert and 

information about an event or task. Several of these devices are described in Figure 2 below.  
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Figure 2 – Custom-designed electronic memory aids (Image from (Lopresti & Mihailidis, 2004). 

 

The development of technology for connectivity, such as mobile phone networks and the internet, 

enabled sharing of information between different locations. This provided opportunities for remote 

task support for people with cognitive impairments e.g. from a support person living in a different 

location, or for a person with cognitive impairments away from the house during the day. 

Telephones began to be used as a reminder system e.g. for taking medication (Kapur et al., 2004). 

Paging systems were developed, which involved messages to be sent to a portable device at a 

specified time.  

Early development began on context-specific reminder systems, using switches, sensors and radio 

connectivity (Lopresti & Mihailidis, 2004). These systems enabled an alert to be given for a task or 

event based on location, rather than at a certain time.  

As well as the continued development of custom-designed electronic memory aids, the 1990s saw 

the reintroduction of generic technologies as reminder systems. The increased use of personal 

computers, and the development of portable computer/ telephone devices such as Personal Digital 

Assistants (PDAs), provided new opportunities for using mainstream devices as electronic memory 

aids (Dowds et al., 2011; Thone-Otto & Walther, 2003). Clinicians and researchers began to 

investigate using the calendar, task list and note-taking software built in to these devices as a 
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memory aid for people with cognitive impairments. Useful features of these devices included 

portability, ability to link information to an alert, acceptability due to their popular use within the 

wider population, repeat alarms, use of alternatives to text e.g. symbols and audio recordings on 

some devices, and note-taking software to record information (Kapur et al., 2004; Lopresti & 

Mihailidis, 2004). 

Voice recording devices such as Dictaphones began to be used by people with cognitive impairments 

for recording information. These devices provided an alternative to writing and reading text, which 

could be helpful for people with reading and writing difficulties. They may also be a more efficient 

method than writing for capturing information, particularly large amounts of information e.g. 

lectures (Kapur et al., 2004).  

2000s to present 

The last decade has seen further development of mainstream technologies such as mobile phones 

and portable tablet computers. This technological development has been rapid, particularly in the 

last five years. Mobile phones became popular in the early 2000s, and they are now used by most of 

the Australian population. Mobile phones have increasingly included features for aiding memory, 

such as calendars and note-taking software, which has led to their use by the general public as 

memory aids. These features may also be helpful for people with cognitive impairments, and the use 

of generic technology such as mobile phones has increasingly been the focus of rehabilitation and 

research for people with cognitive impairments (De Joode et al., 2010).  

Early in the decade, the emphasis was on using PDAs and simple mobile phone technologies such as 

scheduled SMS reminders for tasks and events.  However a significant shift offered in the latter part 

of the decade, with the development of Smart Phones and tablet computers. It is estimated that 

88% of mobile phone users will own a Smart Phone by mid-2013 (Mackay, 2012). These small, 

portable and powerful computer-like devices are similar to the earlier PDAs. However a number of 

new features have been developed, including: 

 Greatly enhanced power and number of features.  

 Capacitive multi-touch screen. This has changed the way the user interacts with the device, 

with finger taps and gestures being possible.  

 Improved display, with the development of coloured screens and increased screen 

resolution. 

 The introduction of new operating systems. The majority of Smart Phones and tablet 

computers run on Android, iOS (for Apple devices) and, to a lesser extent, Windows 

operating systems.  

 The introduction of Apps- small software programs that can be installed on the device. A 

large and ever-increasing number of Apps are available. This has resulted in a wide range of 

options being available in addition to the in-built software e.g. calendar. Apps are created by 

an assortment of developers, and their features and quality vary. They are typically low cost.  

 Inclusion of a range of options for connectivity, including Global Positioning System (GPS), 

Bluetooth, and internet connection through WiFi and the mobile phone network. Internet 

connection is now typically faster, cheaper, across a larger range, and includes larger 

amounts of data.  

 Development of internet-based data storage, which enables information to be accessed 

from multiple locations and by multiple people.  
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These technological developments have affected the range of potential memory aid options for 

people with cognitive impairments. There are now a variety of portable, powerful devices available 

in the mainstream market, with a large range of software options. Many of the software options can 

assist with memory, such as calendar, note-taking and task management programs. The 

development of new and more accessible connectivity technology may provide new potential for 

remote support and monitoring. However these devices, and most of the software programs, were 

not specifically designed for people with cognitive impairments, so their suitability for this 

population warrants further investigation (Thone-Otto & Walther, 2003).  

Evidence for the effectiveness of electronic memory aids  

There is a growing body of research investigating the effectiveness of electronic memory aids for 

people with cognitive impairments. These studies have been summarised in systematic reviews by 

Lopresti & Mihailidis (2004), Kapur et al. (2004), Morris & Reinson (2010), and most recently, by de 

Joode et. al. (2010). Most of the studies included in these reviews investigated the use of a specific 

device with a single subject or small group of participants. The types of reminder systems described 

in these studies can be categorised as portable electronic memory aids or paging and SMS systems. 

These types of reminder systems are described below. 

Portable electronic memory aids  

Portable electronic memory aids are electronic devices that provide alerts (such as an alarm) and/or 

information (such as details of an appointment) to assist with managing activities of daily living. 

These devices can be carried by the user. The reminder, such as an alarm or calendar entry, is 

created and managed within the device (as distinct from paging and SMS systems, described below). 

Portable electronic memory aids include generic technologies as well as devices or programs 

custom-designed for people with cognitive impairments. Most of the research focuses on PDAs, but 

mobile phones and voice recorders have also been investigated.  

Effectiveness of portable electronic memory aids  

Several studies have been conducted comparing the effectiveness of portable electronic memory 

aids to other systems e.g. diaries. Baseline measures were also taken, which involved no reminder 

system, or the participant’s usual reminder system (e.g. prompts from a family member). These 

studies used a within-subject design, and were conducted with single subjects or small groups of 

people with cognitive impairments. Task completion rates were compared for each type of reminder 

system. Information was also collected on the usability of the devices. These studies are summarised 

below. 

Mobile phone calendar with alerts vs. baseline 

 One study investigated the use of the calendar with alerts on a mobile phone to remind 

participants to perform a task or behaviour (Stapleton, Adams, & Atterton, 2007). Five 

participants with traumatic brain injury were recruited. Reminders were created on the mobile 

phone, which consisted of an auditory alert with a short written message being presented when 

the target behaviour was due. For two participants, the performance of target behaviours 

increased when the reminder system was used (from 51%-95% for participant 1, and 58%-88% 

for the participant 5). These participants were categorised as having a mild or moderate 
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cognitive impairment, and did not receive 24 hour care. Three participants, who had a severe 

cognitive impairment and required 24 hour care, did not benefit from the reminders.  
 

Voice recorder with alarm and task reminders vs. written instructions vs. baseline 

 A pilot study compared the use of a voice recorder with an alarm and task reminders, using a 

written list, and using no memory aid with people in early stages of Alzheimer’s disease. The 

study found that using the voice recorder resulted in increased number and accuracy of tasks 

recalled compared to the written list or no reminder system (Oriani et al., 2003). 

Voice recorder with alarm and task reminders vs. baseline 

 Van den Broek et. al, (2000) investigated the use of a voice organiser by five adults with 

traumatic brain injury attending an outpatient rehabilitation program. The voice organiser, 

called Voice Organizer IQ, recorded voice messages spoken by the user, and played them at a 

time specified orally by the user using speech recognition technology. Task completion rates for 

passing on messages and domestic tasks were compared between baseline and use of the voice 

organiser in this single case ABA design study. Task completion rates for passing on messages 

were higher for all participants, and for domestic tasks for all but one participant, when using 

the voice organiser compared to both baseline phases. Voice Organizer IQ does not appear to 

be sold at this time.   

 One study investigated the effectiveness of using a generic voice recording device for eight 

adults with traumatic brain injury (Yasuda, Misu, Beckman, Yoshinori, & Nakamura, 2002). The 

voice recorder could be programmed to speak pre-recorded messages at certain times. Target 

tasks included writing in a daily journal, attending appointments, taking medications, and 

completing domestic and leisure tasks. The voice recorder resulted in increased task completion 

for five of the eight participants.  

PDA or mobile phone vs. baseline 

 Two single case studies described the use of PDAs in assisting people with traumatic brain injury 

to complete tasks with multiple complex steps (Kirsch et al., 2004). The tasks were 

remembering a route within a hospital and setting an alarm clock. Software with detailed 

instructions for each step of the task was used on a PDA, or in one case of a participant with low 

vision, a laptop computer.  The user could tap on the screen to progress to the next task step. 

Participants made fewer errors in the tasks when using the PDA compared to without the PDA.  
 

 Gentry et al. investigated the use of a PDA with twenty-three community-dwelling adults with 

traumatic brain injury (Gentry, Wallace, Kvarfordt, & Lynch, 2008) and in a study of the same 

design, with twenty adults with multiple sclerosis (Gentry et al., 2008). These participants had 

self-reported difficulties with remembering appointments, time and task management, 

remembering medications and money management. Participants were trained to use a PDA to 

assist with these tasks, including entering information into and using the calendar, task list and 

contacts. Self-ratings of task performance and satisfaction were measured before and after 

eight weeks of using the PDA, using the Canadian Occupational Performance Measure (COPM) 

and CHART-R questionnaire. Using the PDA resulted in improvements in task performance and 

satisfaction for the specific tasks identified during the COPM interview.  General improvements 

in cognitive independence, mobility and occupational performance were noted by the CHART-R 

questionnaire.  
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 Thone-Otto & Walther (2003) compared the use of a PDA, mobile phone reminders and no 

memory aid with twelve adults with brain injuries. The results were combined for PDA and 

mobile phone use. Task completion rates and user ratings of device usability were higher when 

memory aids were used compared to no reminder. Results were compared between 

participants categorised as slow and fast learners. Slow learners made less use of the devices 

than fast learners, but used the mobile phone more than the PDA. The usability of the two 

different devices is summarised in Figure 3. 

Figure 3: Evaluation of features of PDA and mobile phone (Thone-Otto & Walther, 2003) 

PDA vs. baseline vs. diary 

 Dowds et al. (2011) conducted a study with 36 adults with self-reported memory impairment 

following traumatic brain injury. The study was a random crossover design comparing four 

different conditions: the person’s usual reminder system (not described in detail), paper-based 

reminder system (diary), and two PDAs with different operating systems. For the PDAs, four 

tasks were entered by researchers into the calendar program with an alert linked to each entry. 

Between-group comparisons showed a significantly higher task completion rate for both PDAs 

compared to the baseline/ paper-based system. The PDA with Palm operating system also 

showed a significantly higher task completion rate than the PDA with Microsoft operating 
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system. The authors hypothesised that the Palm PDA may have been more effective due to its 

louder alert. 
 

 A similarly-designed study was conducted with children and adolescents with traumatic brain 

injury and intellectual disability (DePompei et al., 2008). Successful task completion was 

compared across the same four conditions: usual reminder system, diary, and two different 

types of PDAs (Dell and Palm brands) over an eight week period. Results were similar to Dowds 

et. al (2011), with mean task completion rates being higher with the PDAs than the diary or 

usual reminder system, and with the Palm brand PDA being more successful than the Dell 

brand. The authors came to the same conclusion that the louder alert on the Palm brand PDA 

accounted for this.  

Custom-designed portable electronic memory aids  

Using a device designed for the mainstream market can be difficult for people with cognitive 

impairments (Davies, Stock, & Wehmeyer, 2002; Thone-Otto & Walther, 2003). One limitation of the 

study by Dowds et al. (2011) was that participants were not required to create the tasks, only 

respond to the alerts at the time the task was due. Although one study found that people with 

cognitive impairments could enter information successfully into the device (Gentry et al., 2008), 

participants in the study by DePompei et. al. (2008) reported ongoing difficulty with this at the one 

year follow-up. The potential issues facing people with cognitive impairments using mainstream 

devices have been noted by several researchers, who have investigated PDA software specifically for 

people with cognitive impairments.  

 One study investigated the effectiveness of Schedule Assistant, custom-designed PDA software 

for use with people with cognitive impairments, with twelve adults with intellectual disabilities 

(Davies et al., 2002). The software provides audio and visual cues (including pictures and 

symbols) to support a person completing task steps. Although this was not specified, it was 

implied that the researchers have created the schedules on the device. Participants completed 

more steps on time and needed fewer additional prompts when using Schedule Assistant 

compared to a written list of steps. 

 Szymkowiak et al. (2005) designed task reminder software with alerts for a PDA. Support people 

could connect to the PDA from their home computer using the internet. The task/alert could be 

created on the device itself, or remotely by the support person. Details of how tasks were 

created were not provided in the article, however the authors listed some of the actions 

involved in using the system as ticking a box, checking a radio button, tapping on an underlined 

word, and typing on an on-screen keyboard. Field testing of the system was conducted with five 

adults with memory impairment due to a progressive degenerative disorder. Task performance 

and ease of use were evaluated for 10 of the steps required to use the system. These were 

measured after the training and at the end of the three weeks, using rates of correct task 

completion, and user rating scales. At both points in time, most participants could perform all of 

the steps, with the remaining participants able to perform more than 70% of the steps. 

Participants rated the task steps as either neutral or easy. Steps requiring only one button press 

were rated as easier than steps with two or more presses, and performance of steps requiring 

multiple presses showed a decline in performance and user rating over the three weeks. These 

results suggest that the system was usable by people with cognitive impairments, and that 

usability is improved by steps requiring only one button press.  



13 
 

No studies have been found that compare the effectiveness of custom-designed electronic memory 

aids to electronic memory aids designed for the mainstream market. 

Long term use of portable electronic memory aids  

Several of the above studies conducted some form of follow-up investigating the longer-term use of 

electronic memory aids. At the completion of the study by Dowds et. al (2011), 75% of participants 

chose to keep the PDA with Palm operating system, 22% chose the Microsoft PDA, and 3% elected to 

take a cash payment instead of a device. This suggests that use of a PDA was a well-accepted 

memory compensation method for these participants. DePompei et. al. (2008) conducted an in-

depth follow up study with eight of the participants.  Additional training and support was provided 

to the participants and support people e.g. teachers in the use of either the PDA or a new Smart 

Phone. Data were collected on the use of the device, to determine whether the additional training 

increased the successful use of the device and type of features used. The types of features used by 

the eight participants are summarised in Figure 4 below. 
 

 

Figure 4: Features of PDAs and Smart Phones used by children and adolescents with cognitive impairments 

(DePompei et al., 2008). 

The six students with PDAs continued to use them one year after the follow-up study. The two Smart 

Phones were returned at the end of the follow-up period, however one of the two students who 

used a Smart Phone had one purchased by his family and used it daily.  

Similarly high levels of acceptance of portable electronic memory aids by people with cognitive 

impairments were demonstrated in a case series by Kim et.al. (2000). 36 adults with mild 

prospective memory impairments following traumatic brain injury or stroke were provided with 

training and supervised use of a PDA during an outpatient treatment program. Participants used the 

in-built calendar with auditory and visual alerts to help manage activities of daily living. Participants 

were followed up by a phone call between two months and four years after the period of outpatient 
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therapy. Of the twelve participants able to be contacted, nine reported that the device was useful on 

a daily basis during the outpatient program. Of these nine, seven had purchased a PDA and 

continued to use it on a daily basis after the outpatient program. The other two participants who did 

not purchase a PDA reported this was due to lack of funds. Three participants reported that they had 

difficulties using the PDA at the time of outpatient therapy, including difficulty with carryover of 

learning between sessions, and lack of acceptance of the need to use compensatory aids. However, 

these three participants expressed interest in trying to use a PDA again at the time of follow-up.  

Age, IQ, time since injury and prior computer experience were not predictive of PDA use.  

Paging and SMS systems 

Paging and SMS systems are similar to the portable electronic memory aids described above, in that 

a portable device provides an alert and information about a task or event that is due. However in 

paging and SMS systems, task and event notifications are created by an external source, and sent at 

a predetermined time to the device. These systems attempt to overcome the difficulties with 

entering information, in a similar vein to the custom-designed software developed by Szymkowiak et 

al. (2005). However paging and SMS systems do not allow the user to enter information at all, which 

minimises the risk of accidental or unwanted editing of information. However, users are not able to 

indicate whether they have completed a task, for the purposes of monitoring task completion or 

postponing a task (Thone-Otto & Walther, 2003). With SMS systems, the notification is sent to the 

user’s mobile phone. Paging systems involve notifications being sent by a service centre to a pager 

worn by the user specifically for this purpose.  

SMS reminders 

 An ABA withdrawal single-case experimental study investigated the use of scheduled SMS text 

messages as reminders of routines and appointments with 8 subjects with schizophrenia with 

executive function impairments (Pijnenborg et. al., 2007). They concluded that this may be a 

useful compensatory strategy for some people in this population. 
 

 Another study investigated the use of scheduled SMS messaging as a prompt to use other 

cognitive strategies for task completion (Fish et al., 2007). Twenty participants with acquired 

brain injury were recruited. Participants were asked to make a phone call to a voicemail service 

at four set times each day, for ten days. On five of these days, a SMS was sent by an internet-

based automated SMS service to participants’ mobile phones with the message ‘STOP!’. 

Participants had been trained to associate this acronym with the cognitive strategy of ‘Stop, 

Think, Organise and Plan’. This strategy aims to compensate for prospective memory 

impairment by pausing current or distracting tasks and reviewing plans and tasks. Participants 

were taught to ask themselves questions such as, ‘what am I supposed to be doing now/ soon? 

Do any arrangements need to be made for upcoming tasks?’ Importantly, the SMS messages 

were NOT sent within an hour of the time the phone calls were due, to ensure the message was 

not a direct prompt to make the phone call. Task completion was higher on days when the SMS 

was sent, compared to non-cued days.  These results suggest that an alert given by a memory 

aid may not have to contain information about the task itself, if users have been trained to 

associate the alert with other cognitive processes that lead to task completion.  
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Paging systems 

A summary of the features and evidence for paging systems can be found the systematic reviews 

conducted by Lopresti & Mihailidis (2004), Kapur et al. (2004), Morris & Reinson (2010), and de 

Joode et. al. (2010)(Morris & Reinson, 2010). Commonly-used paging systems are also described in 

Costa & Doughty (2009) and Caprani & Greaney (2006). A well-known paging system is the 

Neuropage, which has been the subject of the majority of research into paging systems (Emslie et 

al., 2007; Fish et.al., 2008; Wilson et al., 1997; Wilson et al., 2005), including a randomised 

controlled trial (Wilson et.al., 2001). This research suggests that the Neuropage is effective in 

increasing independence in activities of daily living for people with cognitive impairments. Another 

study demonstrated the effectiveness of a similar system with spoken messages sent to a mobile 

phone (Wade & Troy, 2001). However, because paging systems use a service centre and 

communications network, they are only available in certain locations. No comparable system has 

been identified that is currently available in Australia, so these systems are beyond the scope of this 

project at this stage.  

Useful features of electronic memory aids  

The body of research related to electronic memory aids seems to support their use with people with 

cognitive impairments to facilitate task performance. However, technology is changing rapidly, and 

many of the devices described in the research have become out of production or superseded by 

newer devices. Research is needed for the use of newer devices such as Smart Phones and tablets. 

However, it may also be helpful to look at which device features are useful, rather than the devices 

themselves.  

Studies that compared two different PDAs found one model to be more useful than the other, in 

terms of effectiveness and user ratings. Both models had similar software and functionality, however 

one had a louder alert tone, which seems to account for the difference in usefulness (Dowds et al., 

2011; Gillette & DePompei, 2004). This suggests that individual features of a device are important in 

whether it is useful or effective.  

The features of a device need to be matched to the user’s requirements in order for it to be effective 

as a memory aid (Nadar & McDowd, 2010). Requirements may need to be prioritised, as features 

that are designed to meet one need may negatively impact on other areas (Scherer, 2005), e.g. a 

small device may be light and portable, but the small screen can be difficult to see. In addition to 

this, consideration should be made for the needs of significant others who will be supporting use of 

the device (Lopresti & Mihailidis, 2004). 

The following section describes features of electronic memory aids that may be useful for people 

with cognitive impairments. This list is based on features of the devices that were found to be 

effective for people with cognitive impairments, as well as features specifically recommended in the 

literature.  

Physical features  

 Small- to be portable and discreet 

 Large enough to be useable  

 Large buttons  

 Minimal buttons  
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 Well-labelled buttons  

 Buttons providing feedback on press  

 Low cognitive, sensory and physical demands to use  

 Large text and clear fonts 

 Long battery life  

 Batteries easy to change 

Functions 

 General note-taking  

 Calendar 

 Tasks 

 Alerts for due tasks and events 

 Contact list 

Information content and type of provision 

 Voice/ recorded information 

 Pictures  

 Clear text 

 Details about the task or event 

 Reminder to use a cognitive strategy to recall upcoming tasks 

Alerts 

 Audible to the user 

 Alerts delivered at a certain context or location 

 Discreet, so as not to be obvious to others that it is a memory aid  

 Repeating alerts  

 Vibration 

 Delivered at an appropriate and useful time 

 Not repeated so many times as to be irritating and prevent use  

Usability 

 Simple to use 

 Simple to enter information 

 Easy to find information 

 Require minimal training 

 Training should be error-free and minimise frustrations  

 Minimal key presses required to access information 

 Support existing routines and knowledge, rather than requiring new learning or behaviours  

 Provide clear feedback on user actions 

 Minimal information on screen 

 Customisable to needs of user  

 Fast enough internet for web pages to load without frustration  

 Web pages designed to be viewed on a small screen  

 Similar to other devices already in use 

 Back-up of data  
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 Affordable 

 Restricted access to games and other distracting software 

 Low risk of accidental button presses 

 Robust 

 Able to be found easily if misplaced 

Support from others 

 Information able to be entered by  support person remotely 

 Task completion able to be monitored by support person remotely 

Technical support and training 

 Clear, concise manual  

 Video instructions 

 Access to technical support by phone 

 In-built manual 

Conclusion 

Cognitive impairment, particularly prospective memory impairment, can impact on a person’s ability 

to perform daily tasks. Electronic memory aids may be an effective method for supporting the task 

performance of people with cognitive impairments.  The increase in independence and safety that 

electronic memory aids can facilitate can have a significant impact on a person’s well-being and 

ability to engage in meaningful tasks.   

There are a large range of electronic memory aids available, with varying features. New devices such 

as Smart Phones and tablet computers, may be appealing to people with cognitive impairments due 

to their portability, functionality and popularity amongst the wider population. In addition to this, 

there are a many software options available for these devices that may be useful for supporting 

memory, such as calendar, task list and note-taking Apps. 

The features of an electronic memory aid are an important factor in their effectiveness, and must be 

well matched to the needs of the user. Important and useful features of electronic memory aids 

have been identified in the literature. 
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Project: An Evaluation of Electronic Memory and Organisation Aids 

for People with Cognitive Impairments 

Background to project 

Ability Technology is a Sydney based not for profit service that specialises in assisting people with a 

disability to be as independent and productive as possible through the use of modern technology. 

Our Occupational Therapy staff work with people who have a cognitive impairment to achieve goals 

in the areas of computer access, electronic memory aids, communication and environmental control 

(e.g. appliance control, telephone control and home automation). The use of electronic memory aids 

has long been a part of our work with people with a disability and their support team (e.g. 

therapists, family and carers). The features of electronic memory aids need to be well matched to 

the needs of the user, their support team and their environment. The devices and Apps currently 

available vary in terms of the features they offer. The enquiries our service receives has shown it can 

be difficult for people with cognitive impairments, and the support people and therapists working 

with them, to select an appropriate electronic memory aid from the wide range of options available.  

The need for a contemporary resource that analyses device features and shows working examples of 

devices and features became clear and this project emerged from that need.  

Funding was received for the project from Perpetual Philanthropic Services.  

Aims 

1) To identify portable electronic devices and software that may be used as electronic memory 

and organisation aids for people with cognitive impairments, including: 

o Devices and software that have been designed for, or appear particularly suitable 

for, people with cognitive impairments. 

o Devices and software that are commonly used or recommended as electronic 

memory aids. 

2) To evaluate these electronic memory and organisation aids in terms of the features that may 

be important in their suitability for people with cognitive impairments.   

3) To create and distribute a resource that assists people with cognitive impairments, their 

support people and therapists to select a suitable electronic memory aid. 

4) To develop an evaluation tool with a feature list, that assists people to evaluate future 

electronic memory aids as they become available.  
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Methods 

Identification of activities made difficult by cognitive impairment 

A list of activities that people with cognitive impairments commonly find difficult was created. These 

activities were identified from the literature review, and a survey of occupational therapists working 

in brain injury rehabilitation.  

Activities identified as difficult are summarised in Figure 5. Although they are interrelated, they can 

be categorised as events, tasks, remembering previous information, and orientation.  

Type of activity Examples Task components 

Managing events 
Activities that are at a specific 
point in time, that last for a 
particular length of time, 
usually arranged ahead of time. 
Traditionally recorded in a diary 
or calendar  

Birthdays 
Doctors’ appointments 
Meetings 
Social events 
 

Booking 
Changing 
Getting ready  
Planning needs ahead of time 
e.g. booking taxi 
Attending 
Punctuality 
Taking necessary items 
Prioritising 
Initiating 
Completing 
Sustaining attention during task 
Knowing task steps 
Establishing routines and 
structure 
Completing on time 
Problem-solving 
 
 
 
 
 
 

Managing tasks 
Activities that need to be 
conducted, but may not be 
required at a particular time, or 
last for a long time. 
Traditionally recorded in a ‘to-
do list’. 

Medications 
Defrosting food 
Turning off the stove 
Completing therapy exercises 
Recording blood sugar levels 
Shopping lists 
Work tasks 
Phone calls 
Rest breaks 
Checking/using memory aid 
Paying bills 

Remembering previous 
information 
Recalling information that has 
been presented or learnt 
previously. 
May be recorded in a journal or 
notebook 

Instructions from doctor 
Therapy exercises 
Names 
Phone numbers 
Where car is parked 
Messages 
Remembering whether task is 
completed e.g. has medication 
been taken 
Remembering where items are 
e.g. keys 
Information from previous 
events  
Information from conversations 

Orientation 
Knowing where you are and 
where to go 

Route finding 
Knowing the time 
Knowing the date 

Figure 5- Tasks identified as difficult for people with cognitive impairments 
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Identification of devices and software  

A list of electronic devices that could potentially assist with completion of the activities above was 

created. Electronic devices identified included: 

 Tablet computers and Apps 

 Smart Phones and Apps 

 Desktop and laptop computers and software 

 Global Positioning (GPS) and Satellite Navigation Systems 

 Medication reminders/dispensers 

 Alarm and reminder watches 

 Voice recording devices e.g. Dictaphones 

 Digital pens 

Evaluating all the various brands and models of, in addition to the software available for, these 

devices would be beyond the scope of this project. The devices selected for evaluation were tablet 

computers and Smart Phones. They were selected due to their popularity, portability, and potential 

to support a range of activities for people with cognitive impairments (as opposed to other devices 

e.g. digital pens, which may only support one type of activity). One device was evaluated from each 

of the three most popular Smart Phone/ tablet computer operating systems (iOS/Apple, Android and 

Windows). 

Similarly, the software (hereafter known as ‘Apps’) selected for evaluation needed to be narrowed 

down. Apps that supported management of events, tasks and recalling information were evaluated. 

Apps used for orientation were not included.  A list of Apps for evaluation was created based on: 

 Lists of popular Apps, on blogs and review websites 

 Apps recommended by websites and blogs for people with cognitive impairments  

 Apps identified by the survey of occupational therapists working in brain injury rehabilitation 

 Apps known or previously used by Ability Technology occupational therapists 

 A search of the Apple App Store and Google Play Store. 

When a large number Apps with a similar function were identified, these were screened and only 

the most common or potentially useful Apps were evaluated. 

In summary, Ability Technology evaluated: 

Devices Types of operating system Types of Apps 

Smart Phones 

Tablet computers 

Apple/ iOS operating system 

Android operating system 

Windows operating system 

Managing events (calendar/ 
scheduling Apps) 

Managing tasks (To-do list and 
task sequencing Apps) 

Recalling information (Note-
taking Apps) 

Creation of evaluation tool 

A list was developed of important features to consider when selecting electronic memory aids, 

based on the literature review, survey and Ability Technology’s clinical experience. This was used to 
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create a tool for evaluating the aids. The tool was divided into separate sections for calendar/ 

scheduling, task sequencing/ to do list, and note-taking Apps, as the evaluation criteria varied for 

these three types of Apps. Only the relevant section/s was completed for each App, with irrelevant 

sections deleted.  

Evaluation Findings 

Memory and organisation aid supports were evaluated by Ability Technology occupational 

therapists.  

Apps were evaluated on various mobile devices: iPhone, iPad, Android smartphone, Android tablet 

and Windows Mobile device. The device(s) used for testing were recorded for each App. Any 

errors/problems encountered were double checked, and tested on an alternative device where 

possible. Technical support was sought from the manufacturer if required and the outcome of this 

was recorded in the evaluation.  

Functions of the App(s) were tested (e.g. task lists created, various types of alarms set), and the 

evaluation tool was completed for each App. The completed evaluation tool for each App is 

presented in the following section of this report. The purpose of each evaluation tool is to provide 

the therapist, care giver or family member with specific App features that are directly relevant to 

matching the memory aid to an individual with a cognitive impairment. Videos and screen shots of 

key features and procedures are also included. 

For convenience and comparison, a quick reference table was developed. The quick reference table 

shows at a glace whether an App has certain features. A short list of pros and cons is also provided 

for each App. It is recommended that the evaluation tools and videos are also consulted for further 

detail on potentially suitable Apps.  

Quick Reference Table – available online at www.ability.org.au 

Evaluation Findings – available online at www.ability.org.au  

 

 

http://ability.org.au/component/content/article/32-ability/research/226-an-evaluation-of-electronic-memory-and-organisational-aids-2012-2013
http://www.ability.org.au/
http://ability.org.au/component/content/article/32-ability/research/226-an-evaluation-of-electronic-memory-and-organisational-aids-2012-2013
http://www.ability.org.au/


22 
 

References 

Baldwin, V. N., & Powell, T. (2011). Factors influencing the uptake of memory compensations : A 
qualitative analysis. Neuropsychological Rehabilitation, 21(4), 484–501. 

Boman, I.-L., Tham, K., Granqvist, A., Bartfai, A., & Hemmingsson, H. (2007). Using electronic aids to 
daily living after acquired brain injury: A study of the learning process and the usability. 
Disability & Rehabilitation: Assistive Technology, 2(1), 23–33. 

Caprani, N., & Greaney, J. (2006). A review of memory aid devices for an ageing population. 
PsychNology Journal, 4(3), 205–243.  

Cicerone, K. D., Langenbahn, D. M., Braden, C., Malec, J. F., Kalmar, K., Fraas, M., Felicetti, T., et al. 
(2011). Evidence-based cognitive rehabilitation: Updated review of the literature from 2003 
through 2008. Archives of Physical Medicine and Rehabilitation, 92(4), 519–530.  

Cohen-Mansfield, J. (2005). Electronic Memory Aids for Community-Dwelling Elderly Persons: 
Attitudes, Preferences, and Potential Utilization. Journal of Applied Gerontology, 24(1), 3–20.  

Costa, J., & Doughty, K. (2009). The role of reminder aids and systems to support independence in 
people with memory problems. Journal of Assistive Technologies, 3(2), 60–64.  

Culley, C., & Evans, J. J. (2009). SMS text messaging as a means of increasing recall of therapy goals in 
brain injury rehabilitation : A single-blind within-subjects trial. Neuropsychological 
Rehabilitation, 20(1), 103–119. 

Czaja, S., Charness, N., Fisk, A., Hertzog, C., Nair, S., Rogers, W., & Sharit, J. (2006). Factors predicting 
the use of technology: findings from the Center for Research and Education on Aging and 
Technology Enhancement (CREATE). Psychology and Aging, 21(2), 333–352. 

Davies, D. K., Stock, S. E., & Wehmeyer, M. L. (2002). Enhancing independent time-management 
skills of individuals with mental retardation using a Palmtop personal computer. Mental 
retardation, 40(5), 358–365.  

De Joode, E., Van Heugten, C., Verhey, F., & Van Boxtel, M. (2010). Efficacy and usability of assistive 
technology for patients with cognitive deficits: a systematic review. Clinical Rehabilitation, 24, 
701–714.  

DePompei, R., Gillette, Y., Goetz, E., Xenopoulos-Oddsson, A., Bryen, D., & Dowds, M. (2008). 
Practical applications for use of PDAs and smartphones with children and adolescents who 
have traumatic brain injury. NeuroRehabilitation, 23(6), 487–499. 

Dowds, M. M., Lee, P. H., Sheer, J. B., O’Neil-Pirozzi, T. M., Xenopoulos-Oddsson, A., Goldstein, R., 
Zainea, K. L., et al. (2011). Electronic reminding technology following traumatic brain injury: 
effects on timely task completion. The Journal of Head Trauma Rehabilitation, 26(5), 339–347.  

Einstein, G. O., Mcdaniel, M. A., Manzi, M., Cochran, B., & Baker, M. (2000). Prospective Memory 
and Aging : Forgetting Intentions Over Short Delays. Psychology and Aging, 15(4), 671–683.  

Ellis, J., & Kvavilashvili, L. (2000). Prospective memory in 2000: Past, present, and future directions. 
Applied Cognitive Psychology, 14, S1–S9.  



23 
 

Emslie, H., Wilson, B. A., Watson, P., Quirk, K., Evans, J. J., & Unit, B. S. (2007). Using a paging system 
in the rehabilitation of encephalitic patients. Neuropsychological Rehabilitation, 17(4-5), 567–
581. 

Fish, J, Manly, T., Emslie, H., Evans, J. J., & Wilson, B. a. (2008). Compensatory strategies for acquired 
disorders of memory and planning: Differential effects of a paging system for patients with 
brain injury of traumatic versus cerebrovascular aetiology. Journal of Neurology, Neurosurgery, 
and Psychiatry, 79(8), 930–935. doi: 

Fish, Jessica, Evans, J. J., Nimmo, M., Martin, E., Kersel, D., Bateman, A., Wilson, B. a, et al. (2007). 
Rehabilitation of executive dysfunction following brain injury: “content-free” cueing improves 
everyday prospective memory performance. Neuropsychologia, 45(6), 1318–30.  

Gentry, T. (2008). PDAs as cognitive aids for people with multiple sclerosis. The American Journal of 
Occupational Therapy, 62(1), 18–27.  

Gentry, T., Wallace, J., Kvarfordt, C., & Lynch, K. B. (2008). Personal digital assistants as cognitive aids 
for individuals with severe traumatic brain injury: a community-based trial. Brain injury, 22(1), 
19–24. 

Gillette, Y., & DePompei, R. (2004). The potential of electronic organizers as a tool in the cognitive 
rehabilitation of young people. NeuroRehabilitation, 19(3), 233–43 

Huppert, F. A., Johnson, T., & Nickson, J. (2000). High prevalence of prospective memory impairment 
in the elderly and in early-stage dementia: Findings from a population-based study. Applied 
Cognitive Psychology, 14(7), S63–S81.  

Inglis, E. A., Szymkowiak, A., Gregor, P., Newell, A. F., Hine, N., Wilson, B. A., Evans, J., et al. (2004). 
Usable technology? Challenges in designing a memory aid with current electronic devices. 
Neuropsychological Rehabilitation, 14(1/2), 77–87. 

Kapur, N., Glisky, E. L., & Wilson, B. (2004). Technological memory aids for people with memory 
deficits. Neuropsychological Rehabilitation, 14(1/2), 41–60. 

Kim, H. J., Burke, D. T., Dowds, M. M., Boone, K. a, & Park, G. J. (2000). Electronic memory aids for 
outpatient brain injury: follow-up findings. Brain injury : [BI], 14(2), 187–196. 

Kirsch, N. L., Rp, A., Shenton, M., Slp, C. C. C., Spirl, E., Simpson, R., Lopresti, E., et al. (2004). An 
Assistive-Technology Speech After Traumatic Brain Injury. Journal of Head Trauma 
Rehabilitation, 366–377. 

Kirsch, N. L., Shenton, M., Spirl, E., Rowan, J., Simpson, R., Schreckenghost, D., & LoPresti, E. F. 
(2004). Web-Based Assistive Technology Interventions for Cognitive Impairments After 
Traumatic Brain Injury: A Selective Review and Two Case Studies. Rehabilitation Psychology, 
49(3), 200–212.  

Lopresti, E. F., & Mihailidis, A. (2004). Assistive technology for cognitive rehabilitation : State of the 
art. Neuropsychological Rehabilitation, 14(1/2), 5–39. 

Mackay, M. (n.d.). Australian Mobile Phone Lifestyle Index Special Topic : Impact of Tablets on Mobile 
Phone Use.  



24 
 

Morris, K., & Reinson, C. (2010). A Systematic Review of the Use of Electronic Memory Aids by Adults 
With Brain Injury. Technology Special Interest Section Quarterly, 20(1), 1–4. 

Nadar, M. S., & McDowd, J. (2010). Comparison of Remedial and Compensatory Approaches in 
Memory Dysfunction: A Comprehensive Literature Review. Occupational Therapy in Health 
Care, 24(3), 274–289.  

Oriani, M., Moniz-Cook, E., Binetti, G., Zanieri, G., Frisoni, G. B., Geroldi, C., De Vreese, L. P., et al. 
(2003). An electronic memory aid to support prospective memory in patients in the early stages 
of Alzheimer’s disease: a pilot study. Aging & Mental Health, 7(1), 22–27.  

Pijnenborg, G. H. M., Withaar, F. K., Evans, J. J., Van den Bosch, R. J., & Brouwer, W. H. (2007). SMS 
text messages as a prosthetic aid in the cognitive rehabilitation of schizophrenia. Rehabilitation 
Psychology, 52(2), 236–240.  

Ptak, R., Der Linden, M. Van, & Schnider, A. (2010). Cognitive rehabilitation of episodic memory 
disorders: from theory to practice. Frontiers in human neuroscience, 4(July), 1–11.  

Scherer, M. J. (2005). Assessing the benefits of using assistive technologies and other supports for 
thinking, remembering and learning. Disability and Rehabilitation, 27(13), 731–739.  

Stapleton, S., Adams, M., & Atterton, L. (2007). A mobile phone as a memory aid for individuals with 
traumatic brain injury: a preliminary investigation. Brain injury : [BI], 21(4), 401–411.  

Szymkowiak, A., Morrison, K., Gregor, P., Inglis, E. A., & Shah, P. (2005). A memory aid with remote 
communication : Preliminary findings. Technology and Disability, 17, 217–225. 

Thone-Otto, A., & Walther, K. (2003). How to design an electronic memory aid for brain-injured 
patients: Considerations on the basis of a model of prospective memory. International Journal 
of Psychology, 38(4), 236–244.  

Van den Broek, M. D., Downes, J., Johnson, Z., Dayus, B., & Hilton, N. (2000). Evaluation of an 
electronic memory aid in the neuropsychological rehabilitation of prospective memory deficits. 
Brain injury : [BI], 14(5), 455–462.  

Wade, T. K., & Troy, J. C. (2001). Mobile phones as a new memory aid: a preliminary investigation 
using case studies. Brain injury, 15(4), 305–320.  

Wilson, B. a, Emslie, H. C., Quirk, K., & Evans, J. J. (2001). Reducing everyday memory and planning 
problems by means of a paging system: a randomised control crossover study. Journal of 
Neurology, Neurosurgery, and Psychiatry, 70(4), 477–482. 

Wilson, B. a, Evans, J. J., Emslie, H., & Malinek, V. (1997). Evaluation of NeuroPage: a new memory 
aid. Journal of Neurology, Neurosurgery, and Psychiatry, 63(1), 113–115. 

Wilson, B., Emslie, H., Quirk, K., Evans, J., & Watson, P. (2005). A randomized control trial to evaluate 
a paging system for people with traumatic brain injury. Brain Injury, 19(11), 891–894. 
doi:10.1080/02699050400002363 

Wright, P., Rogers, N., Hall, C., Wilson, B., Evans, J., Emslie, H., & Bartram, C. (2001). Comparison of 
pocket-computer memory aids for people with brain injury. Brain Injury, 15(9), 787–800.  



25 
 

Yasuda, K., Misu, T., Beckman, B., Yoshinori, O., & Nakamura, T. (2002). An Use of an IC Recorder as a 
voice output memory aid for patients with prospective memory impairment. 
Neuropsychologia, 12(2), 155–166. 

 

 

 

 

 

 

 


