International Journal on Vol.7 (2017) No. 1
. ISSN: 2088-5334

Advanced Science

Engineering

Information Technology

Mobile Application on Healthy Diet for Elderly based on Persuasive
Design
Mohamad Hidir Mhd Saliff) Nazlena Mohamad Aliand Shahrul Azman Mohd Noah

#“Institute of Visual Informatics, Universiti Kebangsaan Malaysia, Bangi, Malaysia
E-mail: mhdhidir @siswa.ukm.edu.my, nazlena.ali@ukm.edu.my

“Faculty of Information Science and Technology, Universiti Kebangsaan Malaysia, Bangi, Malaysia
E-mail: noah@ukm.edu.my

Abstract— Diet was known for many years to play a key role as a risk factor for chronic diseases especially for elderly. The capability
to interact effectively on health information application among elderly is becoming essential. Mobile technology can monitor diet and
lifestyle of the elderly. We developed Nutrihealth application that comprises information on Body Mass Index (BMI), suggested
menus, and calories intake. Persuasive techniques were implemented in the design of Nutrihealth mobile apps, to increase user
engagement and behaviour change in healthy diet. The work starts with an initial study to select suitable persuasive techniques for
elderly. The aim of this work is to evaluate the mobile application that implements a persuasive design. A technology acceptance
model named Unified Theory of Acceptance and Use of Technology (UTAUT) has been used in the evaluation phase. Nine (9) elderly
participants take part in the in-depth usage study in which they were asked to use the mobile apps for 3-days. The findings show
majority of participants (90%) gave positive opinion on the design of the persuasive mobile apps. There is also an improvement in
their calories intake during the 3-days study.
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I. INTRODUCTION review the calories that have been taken by them, and they

Diet has been known for many years to play a key role asWill get feedback based on .their ca}lories reading. _It can
a risk factor for chronic diseases [1]. It is now widely persuade them to change their behaviour for a better lifestyle.
accepted that the major causes of morbidity and mortality in 1N® implementation of smartphone applications and tools
Malaysia are related to unhealthy eating habits and amay be an effective option in improving the quality of life
sedentary lifestyle. Besides an alarming increase in the 6]. o _ . .
prevalence of overweight and obesity, diet-related disease 1h€ Main aim of this study is to evaluate the mobile
such as type 2 diabetes, cardiovascular disease, hypertensigiPpPlication that implements a persuasive design for the
and certain forms of cancer have recorded an increase durin§'derly: The following sections explain some background
the last few decades in Malaysia [2]. Interactive information WOk, the methods and analysis of the study carried out.
technology designed for changing users’ attitudes or A Background Work
behaviour is known as persuasive technology [3]. Persuasion Providi health . . bile technol
has meant “human communication designed to influence the roviding heaithcare Services via moplie technology

autonomous judgments and actions of others” [4]. There areWOUId be advantageous in many aspects. Currently, there are

certain areas where persuasive technology could peMany mobile h_ealth projects _under development fqr elderly
especially useful. For example, health care softwareSUChO‘]"S almolglebheatlltg mton|]:[0r|ngtr?ys§rF calll-?d_ |Car_fz th?t
applications were developed to motivate people towards\_i_vash elve Oplet ﬁy st ents rom_t € fa 'at?] nll(;/erISIy(c)j
healthy behaviour, and thereby possibly delay or even echnology. 1t offers remote monitoring for the elderly an

prevent medical problems [5]. A mobile application can be provides  tailored sery!ces for each person pased on th_eir
used to monitor diet and lifestyle among the elderly. An personal health condition [7]. A more strategic approach is

implementation of some persuasive techniques in mob“edeswab_le, concerning pIa_nnlng, develqpment and the
interface development will be a value added. For example,evaluat'on' to increase the impact of mobile health systems

an interactive persuasive user interaction will be able to especially for elderly. This would increase the success rate

222



of the technology [8]. Persuasive Technology was defined
as technology that attempts to change people’s attitude on 8. | Similarity People are more readily persuaded
behaviour or both without coercion [9]. through systems that remind
Some works have been carried out for the elderly in | thirzsg‘é?nst'kr]‘ast?;“\ie”\:vee%”;gfm wa
designing for an educational nutritional. The work by ' trustv)\;orthy (truthful, fair, and
Nazlena et. al [10] explored the use of touch screen unbiased) will have increased powefs
interaction in developing an educational, nutritional package of persuasion

for elderly. Findings show that most of the elderly involved
in this work agree that the educational package is helpful in  The Unified Theory of Acceptance and Use of
providing an education on nutriti(_)nal and healthy lifestyle. Technology (UTAUT) associate between eight models of
Meanwhile, a study by Hazwani [11] shows that elderly acceptance of information technology. The model consists of
participants were interested in learning more advancedfoyr determinant factors that are significant in user
smartphone functionalities. For this group of users, who areperception which are performance expectancy, effort
currently dealing with increasing physical impairments due expectancy, social influence, and facilitating condition [13].
to aging, the application may need to tailor the content basedraple 2 shows the four core determinants of UTAUT. In
on their physical limitations and suggest relevant physical order to gain more understanding of user’s attitudes in
activities that were feasible for them to perform [12]. Fogg different contexts, the UTAUT model was extended in
[8] suggests a three-function triad to design computers asyarious factors that might influence health information in
persuasive technology. Additionally, when information technology adoption. For example, perceived value has been
sources must be very accurate, credibility should be a keysdded to the model to explain the quality of the system,

determining. The dimension of perceived credibility a emotional value, social value, and price value.
combination of perceived trustworthiness and perceived

expertise. When the information contains credibility, it is TABLE Il
able to persuade users to use devices. The design principles THEFOURCOREDETERMINANTS OFUTAUT ADAPTED FROM[13]
that involve in this study are reduction, tunnelling, tailoring, [ UTAUT The Determinant
self-monitoring, similarity, trustworthiness, attractiveness, | Determinant
readability, and terminology. Table 1 shows the persuasive| Performance Perceived usefulness
design principles that were implemented in the design| Expectancy/PE Extrinsic motivation
interfaces. Job-fit
Relative advantage
TABLE | Outcome expectations
A DESCRIPTION OFPERSUASIVEDESIGN PRINCIPLE ADAPTED FROM[5] Effort Expectancy/EE Perceived ease of use
Design Description Complexity
Principles i Ease of use
1. | Reduction A system that reduces complex Social Influence/SI Subjective norm
behaviour into simple tasks helps Social factors
users perform the target behaviour, __ Image i
and it may increase the benefit/cost Facilitating Perceived behavioural control
ratio of a behaviour Conditions/FC Facilitating conditions
2. | Tunnelling Using the system to guide users Compatibility
through a process or experience
provides opportunities to persuade Il. MATERIALS AND METHODS
along the way

To evaluate Nutrihealth mobile apps we have developed,
a qualitative approach with semi-structured interviews was
chosen. A convenience sampling was chosen to be the
method of sampling technique in this study. We recruited

3. | Tailoring Information provided by the system
will be more persuasive if it is
tailored to the potential needs,
interests, personality, usage contex

or other factors relevant to a user nine healthy Malaysian elderly aged 55 and above. Those
group respondents that involved in this study must have a
4. | Self-monitoring | A system that helps track one’s own smartphone. They were requested to use the mobile apps that
performance or status supports in for 3-days. Due to an in-depth study design including the 3-
achieving goals days usage trial and interview process among the elderly, the
5. | Attractiveness Design interface with more attractjve number of participants is considerable, as we need to

and more reliable should motivate

! observe them individually. They need to fill in some
users to pay more attention to the

information such as weight, height, and level of activeness.

application o . .

6. | Readability $Ee need to implement a display with The appllc_atlon will ca_lculaje their Boo!y Mass In.dex (BMI)
appropriate illumination and colours based on input on their height and weight. Nutrihealth apps
to attract this type of user. The size then suggest the suitable food calorie intake according to
and legibility of fonts and icons are participant BMI result. Participants also need to upload their
considerable keys of good design meals every time they eat. This activity is to monitor their

7. | Terminology The application should be more eating habit and calories intake. All the participants were
utilized by them if the terminology is given an explanation of the objectives of the study from the
clear and has direct meaning beginning of the study, which was to evaluate the mobile
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application that has been developed using the chosen After the 3-day usage of the mobile application,

persuasive design principles. Fig. 1 shows the examples oparticipants were asked to answer a set of questions. The
Nutrihealth interfaces screenshots.

MNutriHealth

\V_4
' % ’NUTRIHEALTH
L)

Ketahui kalori ideal anda
KALORI SAYA

Muatnaik makanan harian

MAKANAN SAYA

Lengkapkan maklumat diperlukan
Tinggi (m)
1.69
Berat (kg)
65

Tahap Kecergasan
Berenang, berlari, bersukan, dll
AKTIF
Berjalan. menyapu, dll
SEDERHANA

Berbaring, tidur, dll

TIDAK AKTIF

Maklumat Anda:

Tinggi: 1.69 m
Berat: 65 kg
BMI: 22.76
Kalori Ideal Anda: 2275 kcal

Kategori:
Berat yang sihat

KEMASKINI MAKLUMAT =~ CADANGAN MENU

\Y_4
' / ’NUTRIHEALTH
l‘ ‘.

Makanan anda berjaya dikemaskini
Senarai makanan

Tarikh: 12-05-2016
Makanan: "Banjor"
* Telur (1 biji)
y Kalori: 373 keal

Muat naik gambar makanan

MUATNAIK

Rekod pengambilan kalori

KALORI SAYA

Fig. 1 The examples of Nutrihealth interfaces screenshots

MNutriHealth

oA W N =

o

\Z
m NUTRIHEALTH
l' "
Sila pilih makanan
"Banjor" Telur (1 biji) 373
Acar Timun (1 senduk) 50
Ayam Goreng (1 ketul) 255
Ayam Kurma (1 ketul) 179
Ayam Masak Lemak Cili Api
(1yketul) P 200
Batang Keladi Masak Asam 60
Rebus (1 mangkuk kecil)
Baulu Cermai (1 biji) 23
Bebola Ikan Goreng (1
senduk) B 108
Bidaran (1 keping) 224
Bingka Tepung Beras (1
kep(igng) R eres LGE]
Bingka Ubi Kayu (1 potong) 221
Binaka Ubi Ka a Mera

Bl 94% =& 08:16

Rekod Pengambilan Kalori

Kalori Ideal: 2275 kcal

Tarikh: 12-05-2016
Jumlah Kalori: 373 kcal
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questionnaires were divided into 3 parts to capture different
aspects: demographic information, user acceptance of
technology and persuasive component. The questionnaires
were carried out together with a face-to-face interview to

clarify some of the answers to the questionnaires. The
interview sessions were recorded and analysed with the
participants’ permission. Fig. 2 shows the study flowchart.

Respondent selection

Aged 50 and above?

No

Has Android Smartphone?
No

Application installation

v

Use the application for 3-days

Answer questionnaire and interview

\ 4
Analysis

End

Fig. 2 The study flowchart

I1l. RESULTS ANDDISCUSSION

In this section, we report our findings in terms of the
participants’ demography (Part A) and user acceptance of
technology (Part B) and persuasive design (Part C).
Frequency distributions were used to analyse the results.

A. PART A: Demographic Information

Demographic information is personal information of the
participants. The purpose of capturing this information was
to review the background of the participants involved.



TABLE Il TABLE V

DEMOGRAPHICINFORMATION NUTRIHEALTH APPLICATION ISEASY TO USE
Elderly (n = 9) Elderly (n=9)
Age 50 .52 1 Strongly Disagree 0
55_59 8 Disagree 0
Education Level Ee?etreal g
Not Attending School 1 9 I 7
Primary School 1 Strongly Agree
Secondary School 7 .
Higher Lg/el Education Most of our participants agreed on the statement that
Never 0 Nutrihealth application is easy to use. Two of them chose
“Agree, " and the rest of them chose “Strongly Agree” in
Job Status response to this statement. Most participants involved in this
Not Working 2 study have their own smartphone and use the smartphone
Working 3 every day in their daily life. Participants did not encounter
Retirees 4 many problems to learn how to use the application.
Experience in Using a Mobile
Application TABLE VI
Yes 9 MY FAMILY THINK THAT | SHOULD USE THENUTRIHEALTH APPLICATION
- NOU — 0 Elderly (n = 9)
A;)epqlil:gt]i?r/] sing a Mobile Strongly Disagree 0
Always 0 Disagree 0
Often 6 Neutral 0
Sometimes 3 Agree 9
Never 0 Strongly Agree 0

As Table 3 summarizes, this study involved nine (9) All of the participants chose to agree with the statement

elderly participants, age between 50 and 59 years old. Moslthat _thei_r fami_lies think that they should use the Nutrihealth
of them only have a secondary school education level, Whichappl'cat!on: Nine of them chose to agree. '”.”"? experiment,
is seven (7) participants. Two participants did not work our participants need to use f{he mobile appll_cat|0n _for3 days.
while three worked and four of them are retirees. All of them Durl_ng that time, their fa”?"y member_s will remind our
had experience in using mobile applications. Majority of the participants to capture the image of their meals before they

participants often use a mobile application: three of them eat. _There were family me”_‘bers .Of our _par'_[icipants_ that also
sometimes used a mobile application monitor their parent diet using this application. So it clearly

is seen that their family really support them to use this
mobile application to make sure that their parent keeps a

B. PART B: User Acceptance of Technol !
St Acceptance of | sehnology healthy lifestyle.

The results for this part is about user acceptance o
technology, specifically for mobile phone applications. The TABLE VI
questionnaire was provided to them to answer after they NUTRIHEALTH APPLICATION HAS CONSISTENTQUALITY
used the mobile application for 3 days.

Elderly (n =9)
TABLE IV Strongly Disagree 0
NUTRIHEALTH APPLICATION ISUSEFUL Disagree 0
Elderly (n = 9) Neutral 3
- Agree 6
Strongly Disagree 0 Strongly Agree 0
Disagree 0
Neutral 0 - .
Most of our participants chose to agree with the statement
Agree 4 that Nutrihealth application has consistent quality: Six of
Strongly Agree 5 .

them chose to agree in response to the statement. There were
participants that chose neutral: three of them chose neutral.
This is because they are using a phone that has lower
hardware specification such as RAM. Other than that, there
were participants that face not enough memory space
problem. This kind of problems will affect the performance

of the Nutrihealth application.

Overall, our participants agreed on the statement that
Nutrihealth application is useful. Four of them chose
“Agree, " and the rest of them chose “Strongly Agree” in
response to this statement. Our participants were familiar
with the use of mobile devices such as a smartphone.
Malaysian Communications and Multimedia Commission
(MCMC) [12] reports that in 2012, 13.5% of smartphone
users in Malaysia is among elderly. It is clearly implying
that Malaysian elderly have enough exposure and familiarity
with technology.
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TABLE VIl TABLE XI
| WOULD LIKE TO USENUTRIHEALTH APPLICATION IN FUTURE NUTRIHEALTH APPLICATION USESEASY TERMINOLOGY
Elderly (n=9) Elderly (n=9)
Strongly Disagree 0 Strongly Disagree 0
Disagree 0 Disagree 0
Neutral 0 Neutral 2
Agree 6 Agree 6
Strongly Agree 3 Strongly Agree 1

All of our participants seem to agree to use the Most of our participants agree with the statement that
Nutrihealth application in the next few months: Six Nutrihealth application uses easy terminology: Six of them
participants chose to agree, and three of them chose stronglghose to agree, one of them chose strongly agree, and the
agree in response to the statement. Three days’ experimentest two of them chose neutral. This application is using the
are just not enough for them to monitor their health. It is Malay language to make it easy for Malaysian elderly to
because we need to improve in this application such as foodead and understand the instruction given.
database. There are meals that are not on the list. Participants
intend to use this application for a few months after we
update the database from time to time.

TABLE XII
NUTRIHEALTH APPLICATIONHELP ME TOMONITORMY DIET

C. PART C: Persuasive Design Elderly (n =
: - y (n=9)
This part shows the feedbacks from the participants about Stronaly Di o
the persuasive design principles that has been implemented Di;c;g%eye Isagree )
in the Nutrihealth application. Neutral 0
TABLE IX g‘gree i i
NUTRIHEALTH APPLICATION INTERFACE ISNOT CONFUSING trongly Agree
Elderly (n = 9) All of our participants agree with the statement that
Strongly Disagree 0 Nutrihealth application will help them to monitor their
Disagree 0 lifestyle: five of them chose to agree, and four of them chose
Neutral 0 strongly agree. During the experiment, participants need to
Agree 4 upload their meals, and this application will update their
Strongly Agree S calories intake every time they upload the meals. This

o ) ) ) features will help them to monitor their diet.
All of our participants in this experiment agree that

Nutrihealth application Interface is not confusing: four of
them chose to agree, and the rest five of them chose strongly

TABLE XIlI
PARTICIPANT'S CALORIES INTAKE FOR3 DAYS

agree. In order to make it not confusing, the interface design Dav 1 Dav 2 Dav 3 Ideal
of this application has only the important element such as (Kiél) (K?gl) (K?é\l) Calories
button and some description about the function of the button. (Kcal)
TABLE X Participant 1 547 670 932 1193.01
NUTRIHEALTH APPLICATION GIVE USEFULINFORMATION ABOUT MYSELF Participant 2 906 432 865 1925
Elderly (n=9) —
Strongly Disagree 0 Participant 3 826 491 1065 1285.94
Disagree 0 -
Neutral 1 Participant 4 536 94 1374 1239.04
Agree 6 - it
Strongly Agree > Participant 5 678 798 1220 1382.3%
. Participant 6 246 106 578 2310
Most of our participants chose to agree to the statement P
that Nutrihealth application gives useful information about |  paricipant 7 576 897 1054 | 1317.69
themselves: six of them chose to agree, two of them chos
strongly agree, and one of them chose neutral. This| Participant8 152 476 809 1925
application will calculate participant’'s BMI and suggest the
suitable menu for them based on their ideal calories intake.| Participant 9 432 568 904 2240

They feel satisfied with the suggested menu provided by the

application because it is Malaysian food and easy to find. Table 13 shows the calories reading for each participant in

3 days. Overall observation shows that the design potential
to improve from the change in diet intake from day 1 to 3.
There were participants that have lower calories reading on
the first day. It is because of they still in the phase of
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adapting and learning the application. On the following day,
they used the application more often. One participant fastingy)
on the second day which is Participant 4 (94 Kcal) that
shows low intake on that day due to no food is taken during
daytime. There were also participants that forgot to upload %
their meals on the first day. The participants that could not
upload their meals because their meals did not exist in the
database. We have visited them each day and assisted in tHél
recording their meal intake, and that solved the problems.[s]
Even though there are limitations during the study, we still
believe that the intervention with the use of mobile apps
among the elderly provides insight for future research designlél
and possibilities.

IV. CONCLUSION [71

The results of this study conclude that our participants (g
liked the Nutrihealth application because it helps them to
monitor their health. This application also causes our
participants to be careful in choosing meals instead of [°]
monitor our participant’s diet. They also can use it
everywhere as long as they bring their smartphone. This ig[10]
also the reason they prefer to use Nutrihealth application.
Some of our participants expressed possible future
improvements on the application. Some suggested that thigy)
application should update its meals. The meals provided by
the application is not enough and will affect the calories
intake results. To continue the study on persuasive mobilel*?
application development on a healthy diet for elderly based
on persuasive design, a more diverse demography of
population will be included such as adult citizens in [13]
Malaysia. These recommendations will be considered for
improvement of our Nutrihealth application. [14]
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