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Abstract—Changes in diet and lifestyle are leading to a
dramatic worldwide increase in chronic diseases, including
Type 2 diabetes [1]. The demand for health-related support is
thus growing, and many self-help tools are available. However,
few of these are easy to use and to integrate with users’ daily
routines and necessary medical or fitness equipment in a way
that motivates long-term use. Our research group is working
with the Easy Health Diary, a self-help tool for people with
Tyvpe 2 diabetes. The tool is based on Smartphones, and its
functionality applies to each of the three cornerstones of
diabetes management: physical activity, nutrition and healthy
blood glucose values. The target user group is typically aged 50
or more, so it is especially important that a self-help tool should
have low technical thresholds and a highly usable design. Such
tools may also support applications to help the general
population meet today’s vast health challenges. A prototype has
been designed and tested on 32 people: 12 users with Type 2
diabetes and 20 individuals without diabetes. All informants
had a generally positive reaction to the prototype and the user
group was more positive than the reference group. The
informants emphasized the importance of making the tool
extremely easy to use and integrated with the evervday
routines of the users.

[. INTRODUCTION

ELF-management of diabetes is a complex task which
involves maintaining healthy blood glucose levels
through a balanced diet. physical activity, and for many,
medication. Success depends on extensive monitoring of
these parameters. We are designing an interactive mobile
tool to help people with Type 2 diabetes to manage their
health, called the Easy Health Diary (eDiary). Blood glucose
and physical activity data are captured wirelessly from
sensors, and nutrition data are registered through a simple
user interface. The data are processed and presented to the
user.
Our strategy. which may differentiate the tool from other
similar initiatives, e.g. [2]. aims for an especially easy way
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of interacting with the system. ideally in a “no-touch”
manner as achieved with our system for wireless transfer of
blood glucose values [3] and step counts (work in progress).
For other parameters. it may mean as few physical
interactions (finger touches) as possible. The self-help tool
is not intended to suggest changes to the user’s health
regime directly. but to provide her with both general and
specific information about her health parameters. so that she
may be inspired and/or enlightened to change to more
healthy habits.

While mobile and wireless terminals are now emerging as
user platforms for self-help tools, most tools are still made
for PCs. A wide range of applications for lifestyle
management already exists. Some of these applications arc
designed for athletes or dicters, but there are also tools
especially designed for people with diabetes. Smartphones
have recently emerged as relatively stable and uniform
terminals, which are gaining market penetration. For data
capture, sensors with wireless communication capabilities
are emerging too. Of these, Bluetooth short-range
communication technology is perhaps still the most
promising, in spite of its relative high power consumption.
Generally. we find existing self-help tools for patients very
ambitious in terms of the user effort and technical skills they
require.

The target group for our tool is users with Type 2
diabetes. As the prevalence of diabetes increases with age,
and older users tend to be less familiar with mobile phones
and mobile technology. design focused on usability is
especially important. The tool must have a very easy
interface for data capture as well as highly intuitive and
user-friendly output procedures. cnabling both context
awareness and self-adjusting capabilitics. The overall aim is
to design a tool that is easy to use. helpful and motivating
enough to be used in everyday life.

The concept presented in this paper is part of an ongoing
project within the eHealth and telemedicine, involving
interdisciplinary research which draws on informatics,
psychology and medicine. The results presented are the
users’ reactions and preferences to a self-help prototype. and
also ideas and concepts for the future generation of self-help
patient tools. The self-help tool is being designed and tested
in two phases: this paper presents the first phase.
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II. BACKGROUND — DIABETES SELF-HELP TOOLS

The main challenge associated with stationary self-help tools
running on PCs is that users have (o remember to record
their input data (the cornerstone data for diabetes are
nutrition, physical activity and blood glucose values) on a
mobile medium when away from home and then enter or
transfer these details to the stationary PC system when they
get home. One often used approach to this challenge is the
use of a PDA-based tool. ¢.g. [4]. Unless the users already
use a PDA as a tool for other purposes, this introduces an
extra gadget which they must remember to carry, charge and
maintain.

Some of the existing tools based on mobile
phones/Smartphones are designed for people interested in
dieting, ¢.g. the software “DietOrganizer Pocket for Pocket
PC” [5] or exercise. ¢.g. the “Sony Ericsson W710 Walkman
phone”™ with an integrated step counter [6]. These tools
usually offer the option to record food intake and/or exercise
at a very detailed level. This may be suitable for a highly
motivated user group, but not usually for a user group of
people with a chronic diseasc, like Type 2 diabetes.

Generally, electronic patient management tools are
comprehensive. like INTERLIFE [7]. which offer feedback
on sensor data such as blood glucose levels and physical
activity. Manual initiation of sensor data transfer as well as
launching and navigating in a PC-based tool are often
perceived as too cumbersome for everyday use. Specifically,
existing tools for the Type 2 diabetes user group do not yet
secem to be ecither user-friendly enough or sufficiently
integrated with the user’s daily routines and necessary
medical/fitness equipment to motivate long-term use. Some
blood glucose measurement devices are equipped with diary
functions, e.g. the OneTouch Ultra2, the OneTouch
UltraSmart, and the BD Logic Blood Glucose Monitor [8],
where the user can record meals, exercise. and/or insulin
doses. However. such devices require a considerable effort
from the user in the form of many and comprehensive
inputs, and all of these have small non-color LCDs.

III. METHODOLOGY

In this study we employed an engineering approach,
extended with clinical trials. The system was prototyped in
closc cooperation with the user group. Trials were
performed both with people with Type 2 diabetes, called the
user group. and with people without diabetes, called the
reference group. The intervention was approved by the
Regional Committee for Medical Research Ethics.

A.  Participatory Design

Our rescarch group has worked with the design of self-
help tools for people with diabetes for several years,
observing many projects that have ended up as prototypes
only. The overall aim is of course to end up with long-term
tools for the target group. To this end, in this study we
emphasized intensive user involvement. Four user meetings
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were arranged, each lasting two hours, in which 14 users
with Type 2 diabetes were divided in two groups to obtain
groups of a suitable size. It has to be underlined that the
users were recruited from the local diabetes association; they
accepted a letter of invitation to participate. and were
therefore probably both more motivated to work with their
disease and more knowledgeable than an average person
with Type 2 diabetes. Not everybody had the possibility to
participate in each meeting, but the attendance rate was
fairly high, i.c.: first meeting: n=14, second meeting: n=12,
third meeting: n=13, and fourth meeting: n=12. Each
meeting was assigned a main discussion theme—physical
activity, blood glucose measurements, food habits, and using
a Smartphone as the main terminal for a self-help tool. For
the first three themes, the discussions in the groups were
related both to the users’ associations with the theme and to
how they could use information and communication
technology (ICT) tools to enhance their current situation.
The fourth user meeting was dedicated to investigating the
users’ reactions to a concrete prototype that comprised the
first three themes, in order to gain knowledge about how the
next version of the self-help tool should be designed. All
meetings and user interactions were recorded as video and
audio, and the participants were asked to fill in several
questionnaires.
B. Prototyping

Paper prototyping was used as a first approach to explore
users’ preferences regarding screen feedback. The users
were also asked to rate types of screen feedback from hand-
drawn examples. Hand-drawn examples were used instead
of graphics to convey to the users that they were influencing
the tool from the beginning. and not just giving comments
on an existing tool. The users were also asked to build up
experience with current technology and routines related to
recording their physical activity using ordinary step-
counters, and recording their blood glucose values and
nutrition habits in analog diaries. The eDiary prototype was
implemented on two types of Smartphones, one with a
navigation button and the other with a touch-sensitive
screen. The main functionalitics apply to the three
comerstones of diabetes management: physical activity.
nutrition and managing healthy blood glucose values. The
eDiary user interface used for the tests was implemented in
html, but is currently programmed in C#.

C. Testing on the User Group and the Reference Group

The prototype was tested on 12 of the 14 participants in
the main user group and on a non-diabetic reference group
of 20 people. Both these groups tested the eDiary on two
different Smartphones (navigation button vs. touch-sensitive
screen), where all functions were demonstrated (A-E in Fig.
2). but without the logic. procedures and wircless data
transfer that the next version of the self-help tool will
include. The tests with the main user group were performed
at the fourth user meeting, while the tests with the reference
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group were performed as part of a poster stand at an eHealth
conference. The reference group comprised adults without
diabetes, but with a competence and/or interest in health
issues. The concept was presented in the same way to both
groups, and all were asked to fill in the same questionnaire.

D. Critique of the Methods Used

An experimental method requires a comprehensive testing
phase. Even more extensive testing is necessary for a
randomized clinical trial. In this project, the emphasis was
on the engineering aspects. The clinical trial thus functioned
as an acceptance test. and not as a test to provide cvidence-
based medical results. The above-mentioned recruitment of
the wuser group involved highly motivated and
knowledgeable users, which must be taken into account in
drawing conclusions from our work,

IV. RESULTS — THE USERS™ PREFERENCES
Below. we present qualitative and quantitative data from
the use of focus groups, questionnaires and paper
prototyping, the design and implementation of the current
prototype, and the user reactions to the prototype.

A. The Users’ Input to the Design

All four user meetings were videotaped, resulting in 16
hours of recording from the two sets of meetings. Excerpts
from these meetings are presented and discussed below.

Of eight hand-drawn suggestions on how the feedback
related to physical activity should be reflected on a
Smartphone screen. the two suggestions in Fig. 1 were
ranked highest by the 14 informants with Type 2 diabetes.

—
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Fig. 1. Of eight suggestions for how to present a summary of the number of
steps taken, the two above were ranked highest. The lefimost presents the
steps taken today and the average of the last seven days, while the rightmost
states the number of steps today with a graphical presentation of the last five
days.

It surprised our research team that the leftmost example with
simple plain text was ranked highest. It was also surprising
that an example with graphics only was clearly ranked
lowest. The users were also asked to sketch their own
suggestions on how they would like to receive feedback, and
the suggestions were: sound/music feedback, colorful screen
and/or vibrating phone when daily/weekly aim is achieved,
bar graphs of this week compared with the previous week,
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appealing picture once a week, grandchild’s picture when
aim is achieved. smiley when aim is achieved, negative
smiley for poor result, average steps for the last week, bar
graph with the target indicated as a line to reach for,
instrument panel like a watch, percentage indication of the
extent to which your goal has been achieved.

When use of blood glucose (BG) measurcments was
discussed in the second user meeting, these main responscs
were the most common: “when something is wrong with the
blood glucose values, it should have been possible to
discover what caused the irregular value”, “I measure BG
each morning, but I do not use the value actively”, “there
should have been a reminder throughout the day to
encourage me about healthy habits”, “sometimes I discover
that food affects my BG in a strange way. and wonder if this
is true for others in my situation as well”, “the BG values are
considerably higher than normal when I am ill”, “T need to
focus on other things than BG, e.g. food and physical
activity”, “BG measuring is tedious at times”. Generally, the
user group measured their BG value once a day, but some
measured it several times a day in periods and some
measured it very seldom. It was clear that very few of the
users used their BG measurements actively in adjusting their
lifestyle, and those who aimed for this reported that they did
not manage to make long-term commitments.

It was emphasized that we aimed to get to know the user
groups’ nutrition habits, without detailed discussions on e.g.
the nutrient content. Prior to this theme meeting the users
had been given a diary (an ordinary almanac) and were told
to use it as they wished to record aspects that were relevant
to their disease. Their main feedback during the discussions
were: “I get more focused when I make notes in the diary”,
“I should eat more fruit and vegetables™, “I should eat fewer
sweets”, “my eating habits are periodic”, “it was difficult to
remember to make notes in the diary™. “I eat too seldom”,
“my nutrition knowledge is rather good, but could be
better”, “there are some contradictory nutrition information
that I find frustrating”, “I need a reminder from time to
time”, and “using the diary gave me a fairly good
overview”. The general comment on the use of this form of
diary was that this might be interesting in the beginning, but
for it to serve as a sustainable tool a certain degree of
follow-up is required. This was largely confirmed in a
simple test where five of the users were asked to submit
their weekly goal via SMS to one of us in the project group.
Although we only provided two simple neutral responses a
week, for two weeks, the users perceived this service as very
encouraging. The users also expressed a positive attitude to
the idea of acting as each other’s “support group”,
underlining that the health care service does not have the
ability to provide this degree of social support. This need
corresponds to the satisfaction that the users expressed about
the user meetings. and comments that they felt fortunate to
be invited to participate. Besides a step counter and a diary,
no incentives were provided to the participants.
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B. The Chosen Design

To optimize usability, blood glucose and exercise data are
transferred automatically to the Smartphone. Users may
choose to record only the time of their meals, or they can
casily add a rough description of what they ate and drank.
An overview of the eDiary’s functionality is presented in
Fig. 2 and further described below.

PHYSICAL HELP
COMMENTS ACTVITY a4 & INFO
\EASYKMJMDMIY
STEPS HELP
BLOOD D
RECORD ¢ GLucose (Ai @ (o) —> TIPS
HeATC TREND
FOOD PHONE
NUTRITION ‘/B E\‘
RECORD RECORD PHONE
FOOD MEAL
SUMMARY Bl e INTERFACE

Fig. 2. Diagram of the self-help tool’s user interface and main functionality:
presentation of physical activity through step counts, presentation of blood
glucose data, registration and presentation of nutrition habits, emergency
function, general information and access to phone functionality.

1) Automatic Data Transfer (A1 and A2): To capture
blood glucose data and exercise data, we used a blood
glucose meter and a step counter. To optimize usability, data
from these sensors are automatically transferred using a “no-
touch™ principle, as described in [3]. This means that the
users do not need to initiate data transfer from the sensors:
the sensors set up short-range communication to the
Smartphone automatically. Updated data will therefore be
available in the eDiary at any time. just one click away.

2) Entry of Nutrition Data (B): Users can record their
food intake using two different levels of detail: a) simply
choosing the kind of meal (breakfast, lunch, etc) and b) also
choosing the kind of food they eat (bread. pasta, etc). This
design has been chosen to make the data entry process as
easy as possible, enabling the user to decide on the level of
detail to record. Thus, the process requires only two or three
touches or navigation moves. After each entry, users are
presented with a summary of the current status of their
nutrition habits. See leftmost screenshot in Fig. 3.

3) Emergency (C): Pushing the help button presents the
most essential health information for the user. Anyone who
finds the user unconscious can access this information, or
the users themselves can use this button to call their ICE
relative (ICE — In Case of Emergency). The call is set up
automatically.

4) Motivational Information (D): By including tips and
information related to practical situations, i.c. information
that is sufficiently “down to earth”, we aim to provide a
functionality that will motivate, educate and be appreciated
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by the user group. See the screenshot “Tip of Today™ in Fig.
3 for an example. The daily tips are available both as text
and audio messages. The functions include a diabetes
dictionary in which the user can look up terms related to
diabetes.

3Imealssofartoday # § Think of housework as
exercise. Vacuuming
'M';"t’ .2 brlsklyuc:nbeaml
aim: 3 p
J g
Cl:tb.meals 9))) ...._EJ
week: 19 o rorrm—
My aim: 4 \) Dictionary
— Liste Pr—
~ eDIARY | mt; ~ eDIARY |

Fig. 3. Screenshots of nutrition summary and tip of the day. The nutrition
summary is presented automatically after each food entry, and the tip of the
day can be accessed from the main menu.

5) Integrating Two Tools in One (E): Because the eDiary
program can run on a mobile phone, the user does not need
to carry an extra device. The user may choose to use the
“Easy Health Diary™ application or the ordinary phone
screen as the main interface, accessing all functionalities in
cither case. When the diary is used as the main interface, the
phone is accessed by activating the lower right button
“Phone”. If the phone is used as the main interface, the diary
is reached by activating an “eDiary” button

C. The Users’ Reactions to the Design

1) General View of the Prototype: After the user group
(n=12) and the reference group (n=20) had tested the
prototype. they were asked to complete a questionnaire of
seven questions. Four of the questions were related to their
general view of the tool, where they gave each question a
score between 0 and 7, where 7 was the most positive. The
questions and the results are presented in Table I.

TABLEI
THE INFORMANTS® GENERAL VIEW ON THE SELF-HELP TOOL
Score Score
Questions user reference
group group
What are your thoughts about this idea? 6.67 5.45
Do you see any needs for a solution like this? 6.25 5.40
Do you lhm!\’ the users will use it as a DAILY 625 5.50
tool? (O=never, 7=yes indeed)
How often is it reasonable to think you/they will 5.67 415
use it? (O=never,3-once a day,7-at each meal) :
Number of informants 12 20

866

144



Paper 1: Arsand E, Varmedal R, and Hartvigsen G. Usability of a Mobile Self-Help Tool for People with Diabetes: the Easy
Health Diary, The third annual IEEE Conference on Automation Science and Engineering, Arizona, USA, 2007.

2) Tvpe of Terminal and Navigational Method: Even
though we did not present a version of the “Easy Health
Diary™ on the PC platform, we asked the informants the
question “Do vou think it matters if this eDiary application
is on a PC or a mobile phone?” There were three alternative
answers. The view of 50% of the user group and 55% of the
reference group was that such an application “should be on
both the PC and mobile phone terminal”. All the others said
that it “should be on a mobile phone”. None of the
informants chose the third option: “Should be on a PC™.

Fig. 4. The two types of Smartphones used in the user test, one with touch-
sensitive sereen and the other with navigation button for user interaction,

3) Preferred Input Method: We selected two different
Smartphones, both with a screen resolution of 240 x 320
pixels. see Fig. 4. but with two different navigational
methods. One is equipped with a touch-sensitive screen and
the other with a navigation button. The preference of 42% of
the user group and 60% of the reference group was using the
touch-sensitive screen for navigating within the self-help
tool. The same percentage. 42% of the user group. preferred
using the navigation button while 30% of the reference
group preferred using the navigation button. Respectively
16% and 10% of the respondents were happy with either.
There was thus a slight general preference for a tool with a
touch-sensitive screen, but more of the informants pointed
out that ideally they would like to use both input methods on
the same unit.

4) General Comments: In each of the first six questions in
the questionnaire, we asked the informants whether they had
any additional comments. As the final question, we asked:
“Do you have any advice or comments for us to take
account of in our further implementation phase? To
summarize the 33 answers to this from the reference group
(n=20) first, we have generalized and grouped them into
four main comments, with the number of informants
suggesting them in parentheses: “make a simple, reliable and
useful tool” (11), “the use of the tool is age related” (7), “tie
the tool to daily routines” (5), “should be on more
platforms™ (6), and other answers (4). Naturally enough, the
20 general comments from the user group (n=12) were much
more advanced. both due to their experience with their
disease and from the discussions in the previous three user
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meetings. Also for this group the largest group of answers
was related to the importance of an easy and useful tool (6),
including concrete suggestions such as using speech
recognition, including the blood glucose meter as part of the
phone. and ensuring an easy navigational structure. Other
tvpes of comments were: “build up my own profile on the
tool” (2). “1 will use this tool in periods™ (2), “it should be
able to sync the tool with my PC” (2), “an ideal tool
especially for people with Type 1 diabetes™ (2). and “I am
ready to use it now” (2). Kevwords from the last comments
(4) were: “connection to a user database™, “data transfer to
my GP”, “include wire loop for hearing impaired”, and
“possibilities to track more parameters such as weight and
waist measures”,

V. DISCUSSION

A. Reasons for the Design Choices

To make it possible for the user to casily incorporate a
health diary into their everyday life, we have chosen to use a
mobile phone as the terminal. The “Smartphone™ variant
was chosen for its larger screen size, programmability and
ability to use the short-range communication standard
Bluetooth for sensor interaction. By creating a good screen
design, we want to make the health data presented by the
eDiary easy to read for people who are elderly or who have
reduced vision. We emphasize the importance of using
positive visual feedback directly after health actions by the
users. a design choice that was often repeated as positive by
the user group. We deliberately exclude negative symbols,
for instance as shown in the leftmost screenshot of Fig. 3,
where the smiley is faceless rather than having a negative
face for user aims that are not achieved. However, some of
the participants in the user meetings claimed that they would
rather receive punishment-like feedback from the tool. This
demonstrates that one has to aim for tailored tools,
individually adjusted to each user, preferably as automatic as
possible. Taking the user feedback into account, it seems
that a combination of smileys, graphs and text is
appreciated, and that the feedback should be simple, but
informative.

There has been and will still be a discussion on which
kinds of applications should run on a central server and
which should run on the local terminal. Since applications
like the one presented in this paper will have to include
software that access short-range communication hardware
(Bluetooth) on the Smartphone for use in sensor data
transfer, i.e. blood glucose values and step counts. at least
this related software must be loaded on the phones.

B. How Valid are the Results?

The use of the reference group is in line with Sears and
Zha’s [9] emphasis on testing the design on novice users,
since initial performance and preferences may affect
whether or not a technology is adopted for future use. We
saw that the novice reference group was considerably less
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positive to the prototype than the user group of people with
Type 2 diabetes. but still fairly positive, see Table I. Even
though the reference group were health care professionals,
health researchers or otherwise interested in health, the
difference in score results may be explained by the fact that
they did not see a personal use for the tool. and thus ranked
it lower than the other group who did see a personal need for
such a tool. Both groups were offered a short presentation
and test of about 10 minutes each, which gives us only an
indication of the perspective for the prototype. The next step
is to test the prototype for a longer period, probably first for
a week to discover remaining problems and opportunities for
additional improvements. before the main test of 3-6
months.

C. Future Work

The varying perceptions of the tool between the user
group and reference group may suggest adopting different
strategies in software development practice in similar cases.
Perhaps quite different approaches are necessary when
developing systems for people with chronic diseases
compared with people with minor challenges? Creating the
appropriate routines and methods for easy and user-friendly
distant installation of this software will be one of the main
challenges in the usability focus of such projects. The
eDiary should also learn from the user’s habits, and use this
knowledge to tailor its services to better fit the user’s needs.
Manual customization by the user may also be valuable,
underlined by stroke patients in a study by Zheng et al. [10]
where the wusers preferred to change font size and
background color on the ICT platform themselves. Context
sensitivity will be used to avoid interrupting the user when
he or she is preoccupied. This should make the tool less
intrusive and more useful for the user.

VI. CONCLUSIONS

The eDiary will be implemented in a component-based
fashion. Each core functionality represented by the buttons
on the main screen will be one component. Each component
will have a well-defined interface. and will be able to work
independently from the others. This will make it easy to
configure the eDiary for each user’s specific needs. For
instance, the blood glucose component can be removed for
users who do not measure their blood glucose as part of their
disease management.

The current design of the eDiary requires few actions
from the user. Nevertheless. the most frequent general
comment on the prototype was that it should be even easier
to use. This indicates that realistic use of such a tool in the
near future will probably not be daily, but in periods, which
was also indicated by some of the informants. One of the
main findings by Sorvari et al. [11], namely that people will
not be willing to put an effort into creating meaningful
information themselves “unless they get some valuable
benefits as a reward™, is a very relevant finding for this kind
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of design. We have proposed including a dictionary. daily
tips. help function, sensor history, nutrition recording, but
probably this may not be enough. Context sensitivity and
tailoring both need further attention in such tools.

A study by Wolf et al. [12] showed that moderate-cost
dietitian-led lifestyle case management may improve diverse
health indicators among obese patients with Type 2 diabetes.
Thus, if tools like eDiary motivate the user to introduce
lifestyle changes, it may have a positive effect on this user
group’s health, and thus on the worldwide increase in
chronic diseases.

ACKNOWLEDGMENT

We want to thank our colleague Geir @stengen for putting
so much effort into helping with preparing and assisting in
the user meetings. Thanks also to Dag Svanas for very good
advice in the organization and use of methods during the
user meetings. We are also deeply grateful to the users for
their committed participation.

REFERENCES

[1]  World Health Organization, Diet, Nutrition and the Prevention of
Chronic Diseases. WHO technical report series ; 916 [Online] 2003
[cited 2007 7. May]: Available:
http://www.who.int/hpr/NPH/docs/who_fao_expert_report.pdf.

[2] A. G. Mathews and R. Butler, "A vision for the use of proactive
mobile computing tools to empower people with chronic conditions,"
in /8th IEEE Symposium on Computer-Based Medical Systems, 20035.
Proceedings, Dublin, Ireland, 2005, pp. 425 - 427.

[3] D. Gammon, et al. (2005) Parent-Child Interaction Using a Mobile
and Wireless System for Blood Glucose Monitoring, Journal of
Medical Internet Research, 7, pp. ¢57 1-9

[4] K. Park, et al., "PDA based Point-of-care Personal Diabetes
Management System." in The 2005 IEEE Engineering in Medicine

and Biology 27th Annual Conference, Shanghai, China, 2005, pp.
3749 - 3752.

[5] MulberrySoft, DietOrganizer Pocket for Pocket PC. [Online] 2006
[cited 2007 9. \la\] «\\ allable

[6] Sony Ericsson Mobile (ommunuanons AB, H Ifll Overview.
[Online] 2006 [ulc.d 2007 9. \la\l: Available:
http: - A
late=pip1&zone=pp&pid= I()-l(ﬂ

[7] S. Maglavera, et al., "Continuous home care monitoring services
through INTERLIFE." in The 28th IEEE EMBS Annual International
Conference, New York City, USA, 2006, pp. 5200-5203.

[8] American Diabetes Association, Blood Glucose Monitoring And Data
Management Systems, in Diabetes Forecast - 2007 Resource Guide,
2007. pp. RG36-RG56.

[9] A. Searsand Y. Zha, "Data Entry for Mobile Devices Using Soft
Keyboards: Understanding the Effects of Keyboard Size and User
Tasks," International Journal of Human-Computer Interaction, 2003.
16(2): pp. 163-184.

[10] H. Zheng, et al., "The SMART Project: An ICT decision platform for
home-based stroke rehabilitation system." in The International
Conference on Smart homes and Telematics (ICOST2006), Belfast,
Ireland, 2006, pp. 106-113.

[11] A.S. Sorvari, et al., "Usability Issues in Utilizing Context Metadata in
Content Management of Mobile Devices," in NordiCHI'04, Tampere,
Finland 2004, pp. 357-363.

[12] A. M. Wolf et al., "Translating Lifestyle Intervention to Practice in
Obese Patients With Type 2 Diabetes." Diabetes Care, 2004. 27(7):
pp. 1570-1576.

868

146





