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Background: The increase in the population of aging people has increased the occurrence of 

cognitive decline leading to predemented stage of dementia, ie, mild cognitive impairment (MCI). 

The cognitive tools that are web-based have been proven to be useful in decreasing the risk of 

MCI. Thus, in the present study, an education tool that is web-based, called WESIHAT 2.0©, 

had been created to educate elderly people about precautionary strategies against MCI.

Methodology: WESIHAT 2.0 was devised in a senior-friendly style, which includes 

touch screen, greater font size, larger icons, and employed multimedia components of text, 

images, and videos. The components employed in WESIHAT 2.0 were a screening tool 

called TUA-WELLNESS, 10 guides for memory improvement, health diary, and guide for 

a healthy menu. This application assessed a group of 73 candidates consisting of elderly 

people, health professionals, caregivers, and information technology (IT) professionals 

for 1 month.

Results: All the elderly people, caregivers, and 75% of IT and health professionals were 

satisfied with the subject matter of WESIHAT 2.0. About more than half of the elderly people, 

caregivers, and IT and health professionals had given a consensus on the comprehensive ease 

of the terminologies, sentences, images, table, and advice related to diet included in the web 

application. Proposals for improvements of the web portal included suggestions such as using 

smaller sentences, using greater font size, adding more images, and avoiding the use of unfa-

miliar terminologies.

Conclusion: WESIHAT 2.0 is a suitable tool for educating older people about the lifestyle 

modification strategies to slower progression to cognitive impairment, with regard to the sig-

nificance of expert advice.

Keywords: senior-friendly, computer, health, lifestyle, education tool

Introduction
The problem of aging has become a major public health matter. With declining rate 

of mortality, the population of elderly people has been increasing worldwide, which 

causes worries among health care professionals, caregivers, and ruling government 

because of increased health care liability and expenses to treat elderly people who are 

usually at a greater health risk.1,2 The number of older people burdened with dementia 

is expected to increase to .115 million by year 2050.3 Dementia is an irreversible 

neurodegenerative disease that affects the cognitive function and capability of elderly 

in performing activities of daily living. The global rise in the prevalence of dementia 

has a negative impact on the life quality of elderly people and their caregivers.4 On the 

other hand, the predementia stage of cognitive impairment is known as a mild cognitive 
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impairment (MCI).5 Early detection of MCI, as mentioned by 

Petersen et al,6 as the reversible phase between normal aging 

and memory loss is desirable. MCI involves impairment in a 

cognitive test, minor forgetfulness, or trivial impairment in 

instrumental actions of daily life such as being incapable to 

take own medicines or to transport oneself outside.7

Using tools to fight MCI has been a vast area of research 

considering the increasing occurrence of MCI. Recently, 

Krell-Roesch et al8 proved that employment of computers 

has decreased the MCI risk after 4 years among 1929 cogni-

tively normal elderly people who have taken part in the Mayo 

Clinic Ageing Study. This is synchronous with the growth 

of the e-health field, especially in the health care sector.9 

Health-related tools based on the Internet for elderly people 

are cost-efficient and may support patient empowerment in 

managing their own health to decrease the increasing cost 

of health care.10 More frequently, the society had observed 

that elderly people may not be too aware about the Internet 

use. Nevertheless, a survey has demonstrated that there has 

been an increase in the number of elderly people surfing the 

web in America between 2000 and 2016.11 Several websites 

were accessible for management of recurrent diseases such 

as diabetes,12–15 cardiovascular ailments,16 and blood pressure 

problems.17 Anstey et al18 have created a web-based appli-

cation for recognizing dementia. Identification of threat of 

cognitive impairment is yet in its early stages and requires 

further research. Therefore, this study sought to develop a 

comprehensive website for educating the elderly regarding 

the lifestyle modification strategies for slowing progression 

to MCI and to further analyze the website acceptance among 

healthy elderly people.

Methodology
Development of WesIhAT 2.0© 
web-based application
WESIHAT 2.0 is an acronym for “WargaEmasSihat”, which 

means healthy senior citizens. The creation of WESIHAT 2.0 

involved a number of stages: 1) content study by thorough 

literature review; 2) designing the web application con-

sidering its target users; 3) assessment of acceptance; and 

4) redesigning the web application based on users’ comments 

in the acceptance stage. The first phase was the formation of 

a team consisting of experts from multidisciplinary domains 

such as physiotherapists, dieticians, psychogeriatrician, 

optometrist, audiologist, and web designers. A systematic 

review of the literature was conducted considering risk factors 

causing cognitive decline such as eating habits, exercise, good 

health, smoking, alcohol, and mental activities. The data 

collected were reviewed thoroughly, and the contents were 

developed based on suitability of the local context. For 

instance, food choices selected for the web application were 

the usual food items consumed by the Malaysians. The web-

site content was based on the data gathered from the study 

of literature and the outcome from the evaluation of the first 

phase of the research.19

Another step in the development of WESIHAT 2.0 was 

the website designing considering the target users who were 

chiefly elderly people. WESIHAT 2.0 was proposed and 

implemented with the inclusion of multimedia components 

such as text, images, and videos. Not much text was included 

in the design of interface, and more images were added to 

represent textual data. WESIHAT 2.0 was a website that 

was senior friendly, developed for elderly people with poor 

vision, concentration, and motor functioning. Therefore, 

several approaches were taken into account in the designs of 

the touch screen-based user interface (UI), greater font size, 

larger icons such as the backward and forward arrow, and the 

button of home page for better visibility for elderly people, 

easy page navigation, and using Sans Serif font type.20,21

WESIHAT 2.0 employed Malay language and comprised 

four modules called tool for the detection of memory 

impairment (TUA-WELLNESS), 10 guides for memory 

enhancement, health diary, and guide for healthy menu. 

The first component is the TUA-WELLNESS tool for 

screening, which comprised 10 items focusing on diet, health, 

quality of life, working status, and involvement in lifestyle 

activities (UI of TUA-WELLNESS is shown in Figure 1). 

After giving response to all questions, users can view and 

download their individual report with suggestions. Users with 

11 points and above were considered to be at decreased risk 

of cognitive impairment.22

The “Panduan Meningkatkan Daya Ingatan” (Guides for 

Memory Enhancement) contained 10 comprehensive sug-

gestions for enhancement of cognition among elderly people 

such as consuming more fruits and vegetables, controlling 

blood cholesterol, controlling blood sugar, increasing fish 

intake, practicing calorie-restricted diet, engaging in mental 

stimulation activities, being active physically, avoiding 

smoking and reducing alcohol intake, practicing optimistic 

attitude, and holistic health care. These 10 suggestions were 

obtained from reviews of previous literature and a local 

demonstrative study performed among 1993 Malaysian 

older people for discovering risk factors regarding cogni-

tive impairment (Figure 2 shows the UI of the 10 guides for 

memory enhancement).19

Alternatively, health diary is a web-based biochemical 

recording system for the result of user’s blood test to replace 

traditional filing approach. Health diary was vital for both the 
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users and the health practitioners to keep track of the results 

of the participant’s blood test over time (an instance of the 

UI is shown in Figure 3).

Moreover, the Guide for Healthy Menu contained 

healthy recipes and videos for people belonging to different 

ethnicities showing methods to cook simple food by use of 

healthy cooking procedures. Additionally, this section had 

clever shopping tips as well as a quiz section for the assess-

ment of user’s knowledge level related to healthy diet. The 

Guide for Healthy Menu was a very important component 

Figure 1 TUA-Wellness screening tool module. 
Note: reproduced and translated with permission of Universiti Kebangsaan Malaysia. TUA-Wellness, website WesIhAT 2.0©. Available from: http://www.ukm.my/
wesihat/q1.php. Accessed July 14, 2018.38

Figure 2 Ten memory-enhancing guides module.
Notes: english translation: from left to the right box: Control Blood sugar, Control Blood lipids, Fruits and Vegetables Intake, Fish Intake, Practice Calorie restricted Diet, 
Mental stimulating Activities, exercise, Avoid smoking and Alcohol Consumption, good Attitude and Behavior, and holistic health Care. reproduced and translated with 
permission of Universiti Kebangsaan Malaysia. TUA-Wellness, website WesIhAT 2.0©. Ten memory enhancing guides, website WesIhAT 2.0. Available from: http://www.
ukm.my/wesihat/mainmenu-dayaingatan.php?pid=enortjK0UjJTsgZcMAlcJwhO. Accessed July 14, 2018.39
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of WESIHAT 2.0 in order to educate elderly people about 

the healthy food choices. Figure 4 displays sample UIs of 

WESIHAT 2.0 that demonstrate this module.

An educational approach based on videos has been proven 

to be useful in promoting positive behavior regarding health 

especially when included in websites because of its accessibility 

to a broad range of viewers.23 Therefore, 12 videos were 

embedded in the web application, out of which five were 

on elderly-specific work out demonstration, six on healthy 

menu preparation, and one special video on encouraging 

life-long education through University of Third Age. Because 

of its importance, written information was also included in 

Figure 3 health diary module.
Note: reproduced and translated with permission of Universiti Kebangsaan Malaysia. TUA-Wellness, website WesIhAT 2.0©. health Diary. Available from: http://www.
ukm.my/wesihat/diarikesihatanform.php? Accessed July 14, 2018.40

Abbreviations: hbA1C, glycated hemoglobin; hDl, high-density lipoprotein; lDl, low-density lipoprotein.

Figure 4 healthy menu guide module.
Note: reproduced and translated with permission of Universiti Kebangsaan Malaysia. TUA-Wellness, website WesIhAT 2.0©. healthy Menu guide. Available from: http://
www.ukm.my/wesihat/pemakanansihat2/resipi1800-02.php?pid=enortjK0UjJTsgZcMAlcJwhO. Accessed July 14, 2018.41
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the pages containing videos for healthy food preparation. 

Furthermore, the font type used was Gotham and color of 

font was either white or black depending on the color of the 

background. Gotham had been selected as the preferred font 

because it belongs to the Sans Serif family, which is usually 

recommended as the most appropriate font for website for 

elderly people.24 The particulars of font type and size are 

given in Table 1. Figures 5 and 6 display examples of UI 

created for WESIHAT 2.0.

Methodology for acceptance study
The third phase in the creation of WESIHAT 2.0 was the study 

of acceptance. The significance of the study of acceptance 

was to discover both the benefits and the drawbacks of the 

web application. This process was known as a participatory 

model, and it was used as a means of enhancing the new 

application for future users.25 The study of acceptance was 

carried out using sample design with stratified sampling 

technique in six states of Malaysia, namely Pahang, Penang, 

Kedah, Johor, Selangor, and Kelantan. The time period for 

this study was from September 22, 2016 to October 21, 2016, 

which was around a month. Ethical approval was obtained 

from the Malaysian Medical Research Ethics Committee in 

Universiti Kebangsaan Malaysia. All participants gave written 

informed consent before the commencement of the research.

The sample size calculation for this study is based on the 

Cochrane26 formula: n = (zα/2
)² p(1−p)/∆².

n = number of subjects included in the sample, ∆ = estimate 

for accuracy or delta, zα/2
 = 1.96 (two tailed at 95% CI), 

p = prevalence. Prevalence of all-type MCI among urban, 

Table 1 Description of font size, font color, and background color of WesIhAT 2.0©

Type of page Font size Font type 
and color

Color of 
background

home page (Figure 1) heading: 66 points gotham; white Blue
subheading: 32 points gotham; white Blue

Title page (the first 
page for the 10 guides)

22–46 points gotham; white Blue

Content page Title of content: 30–40 points gotham; black White
Content: 20–25 points gotham; black White

screening tool Question: 28 points Arial; black White
Choices: 20 points Arial; black White

health diary 14–16 points Arial; gray White
healthy menu guide Menu bar/title of content: 18 points

Content: 16 points
Arial; black White

Figure 5 Front page of WesIhAT 2.0©.
Note: reproduced and translated with permission of Universiti Kebangsaan Malaysia. TUA-Wellness, website WesIhAT 2.0. homepage WesIhAT 2.0. Available at Url 
http://www.ukm.my/wesihat/index.html. Accessed July 14, 2018.42
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multiethnic community-dwelling elderly in Malaysia was 

21.1%.7 CI was set at 95%, and estimate of accuracy was 

0.1 (10%); thus, a sample size of 71 was obtained.

On the whole, the 73 subjects who took part in the study 

of acceptance consisted of 30 elderly people, nine health care 

experts, 32 caregivers, and two information technology (IT) 

experts chiefly working in web design. For the older adult 

subjects, at first, the list of candidates was made available 

by the President of Member’s Association in the particular 

areas by means of random selection. After that, those who 

fulfilled the criteria were selected. Finally, each candidate 

on the list was called and those who consented to participate 

were chosen to join the research. A subsample of caregivers 

was recruited from the list.

In this study, the health care experts included were taken 

from multidisciplinary areas such as doctors, dieticians, phys-

iotherapists, nurses, and web design experts. The health care 

experts were required to analyze the information concerned 

about nutrition, medical treatment, health, and physical 

activity. Additionally, the IT professionals examined the 

UI of the website to make sure that it was suitable for the 

elderly people.

The selection of the elderly people for the study was based 

on the following factors: they must have at least secondary 

level of education (7 years or more), no dementia or any form 

of cognitive impairment, should have the basic know-how of 

using computer, should have computer/i-pad/tablet at their 

place, and should have Internet connection for accessing 

the website. The selection criteria for caregivers included 

the following: should have at least secondary-level educa-

tion, should have a computer with Internet accessibility at 

home, should have familiarity with a computer, and should 

have past or current experience of caring for elderly people. 

Caregivers include relatives, children, or grandchildren of the 

elderly people selected for the study. On one hand, the factors 

excluded for selection for the elderly people were having had 

memory loss or were not eager to use or learn how to use a 

computer. On the other hand, the selection criteria for health 

care professionals were that they should have had knowledge 

of managing geriatric cases and should have worked in the 

private or government hospitals or institutions such as well-

ness center. Alternatively, the IT professionals involved in 

this research were supposed to have knowledge and skill in 

the design and development of a web application.

The list of questions used for this research was inspired 

from Ali et al,27 which comprised the sociodemographic 

segment and items concerned with understanding website 

content, satisfaction with the content of the website as an 

educational module for promoting healthy cognitive func-

tion, font size, language, images, audio, color, and elements 

that needed enhancements. The sociodemographic segment 

involved personal details such as computer-related profi-

ciency and health issues. Elderly people troubled with health 

issues were not in the group of successful aging, which is 

Figure 6 Content page of WesIhAT 2.0©. 
Notes: Figures 5 and 6: examples of interfaces that depict the use of suitable fonts for the elderly. reproduced and translated with permission of Universiti Kebangsaan 
Malaysia. TUA-Wellness, website WesIhAT 2.0. Importance of fruits and vegetables. Available from: http://www.ukm.my/wesihat/pengambilansayuran-2.php?pid=enortj
K0UjJTsgZcMAlcJwhO. Assessed July 14, 2018.43
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regarded as being free of the six diseases (heart ailments, 

diabetes, hypertension, stroke, lung problems, or chronic 

kidney diseases), no depression, no functional restrictions, 

normal global cognitive function, good life quality, and good 

self-perception regarding their health.28

The acceptance analysis was done separately and the 

participants browsed the initial website version for not less 

than 1 hour. The study was conducted in a computer room that 

was quiet. The participants were guided by the researcher, 

although, during the experiment, there was no interference 

of the researcher except any doubts raised by the participant. 

The researcher had provided the participants with a written 

manual for using WESIHAT 2.0 and it was done in order to 

ensure consistency in the process of browsing. The last step 

in the enhancement of WESIHAT 2.0 was the remodeling 

of the web application based on the responses given by the 

participants. Remodeling involved modification of the color, 

simplification of the sentences considered to be lengthy, and 

incorporation of more images.

Descriptive analysis was used to evaluate the accep-

tance level of the website by elderly people, caregivers, 

and health experts using SPSS version 22.0. Descriptive 

analysis had been stratified according to sex to identify dif-

ferences between men and women. Also, the independent 

t-test was employed for investigating average differences 

between genders, with the presence of a single categori-

cal and numerical variable. In addition, the association 

between two categorical variables was determined using 

cross-tabulation analysis. The significance level was set 

at p ,0.05.

Results
The average ages of elderly people and caregivers were 

65.07±3.83 and 29.9±10.1 years, respectively. Most of 

the elderly people (76.7%) and caregivers (93.8%) had 

obtained tertiary education. Overall, 76.7% of elderly 

people and 93.8% of caregivers had decent computer 

awareness. Approximately, 56.2% of the caregivers were 

currently getting an education. Elderly people (66.7%) 

reselected for this research were not in the group of suc-

cessful aging as they suffered from chronic ailments such 

as diabetes mellitus, hypertension, hypercholesterolemia, 

arthritis, and heart problems (Tables 2 and 3). The criteria 

of successful aging have been described in the “Methodol-

ogy” section.

All the professionals chosen for this study had knowledge 

of managing geriatric cases and they had good experience 

with computer use. The average age of IT and health care 

Table 2 sociodemographic characteristics of older adults

Parameters Men (n=12) Women (n=18) Total (n=30)

Age (years), mean±sD
ethnicity, n (%)

66.25±4.52 64.28±3.20a 65.07±3.83

Malay 1 (8.3) 9 (50.0)b 10 (33.3)
Chinese 6 (50.0) 4 (22.2) 10 (33.3)
Indian 5 (41.7) 5 (27.8) 10 (33.3)

Marital status, n (%)
single 0 (0.0) 2 (11.1)b 2 (6.7)
Married 12 (100.0) 12 (66.7) 24 (80.0)
Divorced 0 (0.0) 3 (16.7) 3 (10.0)
Widow 0 (0.0) 1 (5.5) 1 (3.3)

employment status, n (%)
retired/housewife 6 (50.0) 12 (66.7)b 18 (60.0)
retired but still working 4 (33.3) 1 (5.5) 5 (16.7)
Working 2 (16.7) 5 (27.8) 7 (23.3)

education level, n (%)
secondary education (incomplete) 0 (0.0) 1 (5.6)b 1 (3.3)
secondary education (complete) 3 (25.0) 3 (25.0) 6 (20.0)
College/University 9 (75.0) 14 (77.8) 23 (76.7)

Computer-related expertise, n (%)
Yes 10 (83.3) 13 (72.2)b 23 (76.7)
Only basic knowledge 2 (16.7) 4 (22.2) 6 (20.0)
not at all 0 (0.0) 1 (5.6) 1 (3.3)

health problems, n (%)
Yes 10 (83.3) 10 (55.6)b 20 (66.7)b

no 2 (16.7) 8 (44.4) 10 (33.3)

Notes: aNot significant using independent t-test. bNot significant using cross tabulation.
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expert was 32.8±10.4 years. The expert group included equal 

percentages (18.2%) of doctors, nurses, physiotherapists, and 

web application developers but more dieticians were selected 

(27.2%) on account of the extensive nutritional content in 

the website (Table 4).

The outcomes revealed that all the elderly people and 

caregivers included in this research were satisfied with 

the whole presentation of WESIHAT 2.0. Nevertheless, 

caregivers stated that they have a lower approval of the 

detailed elements of WESIHAT 2.0 in comparison to 

the elderly people. Just ~59.4% of caregivers approved 

the images or illustration incorporated in the website in 

comparison to 86.7% of the elderly people. Overall, 75% 

of the caregivers approved the length of sentences and the 

complexity of terminologies included in the web applica-

tion. Around 10.0% elderly people and 15.6% caregivers 

expressed their disapproval of the font size in the website 

(Table 5).

Table 6 displays the satisfaction of the experts regarding 

WESIHAT 2.0. In total, 54.5% of the experts were not 

content with the images or illustration incorporated in the 

website. Furthermore, 45.5% of them reported that the videos 

embedded in the website were not easy to view as they could 

Table 3 sociodemographic characteristics of caregivers

Parameters Men (n=10) Women (n=22) Total (n=32)

ethnicity, n (%)
Malay
Chinese
Indian 
Iban

3 (30)
3 (30)
3 (30)
1 (10)

7 (31.8)
7 (31.8)
8 (36.4)
0 (0.0)

10 (31.3)
10 (31.3)
11 (34.3)
1 (3.1)

Age (median±interquartile range) 28.5±13.0 24.0±7.0a 26.0±8.0
Marital status, n (%)

single
Married
Divorced
Widow

5 (50.0)
5 (50.0)
0 (0.0)
0 (0.0)

15 (68.2)
7 (31.8)
0 (0.0)
0 (0.0)

20 (62.5)
12 (37.5)
0 (0.0)
0 (0.0)

employment status, n (%)
housewife/not working
Working
student

1 (10.0)
5 (50.0)
4 (40.0)

2 (9.1)
6 (27.3)
14 (63.6)

3 (9.4)
11 (34.4)
18 (56.2)

education level, n (%)
secondary education (did not complete sPM)
secondary education (completed sPM)
College/university

0 (0.0)
1 (10.0)
9 (90.0)

1 (4.5)
0 (0.0)
21 (95.5)

1 (3.1)
1 (3.1)
30 (93.8)

health problems, n (%)
Yes
no

0 (0.0)
10 (100.0)

2 (9.1)
20 (90.9)

2 (6.2)
30 (93.8)

Computer-related expertise, n (%)
Yes
Only basic knowledge

9 (90.0)
1 (10.0)

21 (95.5)
1 (4.5)

30 (93.8)
2 (6.2)

Note: aNot significant using the Mann–Whitney test; other parameters were not significant using cross-tabulation; Iban is the indigenous group residing mostly in Borneo; 
sPM: sijil Pelajaran Malaysia is a compulsory examination for all students who are enrolled in government high school.

Table 4 sociodemographic characteristics of health profes sionals  
and IT experts

Parameters Men 
(n=4)

Women 
(n=7)

Total 
(n=11)

ethnicity, n (%)
Malay 3 (75.0) 4 (57.1)a 7 (63.6)
Chinese 1 (25.0) 0 (0.0) 1 (9.1)
Indian 0 (0.0) 3 (42.9) 3 (27.3)
Age (mean±sD) 29.1±0.9 35.0±4.8b 32.8±10.4

Marital status, n (%)
single 2 (50.0) 3 (42.9)a 5 (45.5)
Married 2 (50.0) 4 (57.1) 6 (54.5)
Divorced 0 (0.0) 0 (0.0) 0 (0.0)
Widow 0 (0.0) 0 (0.0) 0 (0.0)

employment status, n (%)
Doctor 1 (25.0) 1 (14.2)a 2 (18.2)
nurse 0 (0.0) 2 (28.6) 2 (18.2)
Dietitian 1 (25.0) 2 (28.6) 3 (27.2)
Physiotherapist 0 (0.0) 2 (28.6) 2 (18.2)
IT expert (website developer) 2 (50.0) 0 (0.0) 2 (18.2)

education level, n (%)
College/University 4 (100.0) 7 (100.0) 11 (100.0)

Computer-related expertise, n (%)
Yes 4 (100.0) 7 (100.0)a 11 (100.0)
Only basic knowledge 0 (0.00) 0 (0.0) 0 (0.0)

Notes: aNot significant using cross-tabulation analysis. bNot significant using inde-
pendent t-test.
Abbreviation: IT, information technology.
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Table 5 satisfaction with the content of WesIhAT 2.0© by older adults and their caregivers

Parameters Older adults (N=30)a Caregivers (N=32)a

Men 
(n=12)

Women 
(n=18)

Total 
(n=30)

Men 
(n=10)

Women 
(n=22)

Total 
(N=32)

level of satisfaction with the website
Satisfied 12 (100.0) 18 (100.0) 30 (100.0) 10 (100.0) 22 (100.0) 32 (100)
Not satisfied 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

satisfaction toward pictures/illustration/tables
Satisfied 12 (100.0) 14 (77.8) 26 (86.7) 6 (60.0) 13 (59.1) 19 (59.4)
Not satisfied 0 (0.0) 4 (22.2) 4 (13.3) 4 (40.0) 9 (40.9) 13 (40.6)

satisfaction with the length of sentences used
Satisfied 11 (91.7) 16 (88.9) 27 (90.0) 7 (70.0) 17 (77.3) 24 (75.0)
Not satisfied 1 (8.3) 2 (11.1) 3 (10.0) 3 (30.0) 5 (22.7) 8 (25.0)

satisfaction with the terminologies used
Satisfied 11 (36.7) 18 (60.0) 29 (96.7) 8 (80.0) 16 (72.7) 24 (75.0) 
Not satisfied 1 (8.3) 0 (0.0) 1 (3.3) 2 (20.0) 6 (27.3) 8 (25.0)

satisfaction with the color in the website
Satisfied 12 (100.0) 17 (94.4) 29 (96.7) 8 (80.0) 20 (90.9) 28 (87.5)
Not satisfied 0 (0.0) 1 (5.6) 1 (3.3) 2 (20.0) 2 (9.1) 4 (12.5)

satisfaction with the font size used
Satisfied 11 (91.7) 16 (88.9) 27 (90.0) 9 (90.0) 18 (81.8) 27 (84.4)
Not satisfied 1 (8.3) 2 (11.1) 3 (10.0) 1 (10.0) 4 (18.2) 5 (15.6)

satisfaction with the videos
Satisfied 11 (91.7) 18 (100) 29 (96.7) 9 (90.0) 20 (90.9) 29 (90.6)
Not satisfied 1 (8.3) 0 (0.0) 1 (3.3) 1 (10.0) 2 (9.1) 3 (9.4)

Note: aNot significant using cross-tabulation analysis.

Table 6 level of understanding of the content of WesIhAT 2.0© 
by health professionals and information technology expert

Parameters Men 
(n=4)

Women 
(n=7)

Total 
(n=11)a

Overall satisfaction with the website
Satisfied 3 (75.0) 4 (57.1) 7 (63.6)
Not satisfied 1 (25.0) 3 (42.9) 4 (36.4)

Components facilitating satisfaction:
Terminologies used easily understood

Yes
no

3 (75.0)
1 (25.0)

4 (57.1)
3 (42.9)

7 (63.6)
4 (36.4)

simple language
Yes
no

3 (75.0)
1 (25.0)

4 (57.1)
3 (42.9)

7 (63.6)
4 (36.4)

Attractive pictures/illustration
Yes
no

3 (75.0)
1 (25.0)

2 (28.6)
5 (71.4)

5 (45.5)
6 (54.5)

simple dietary advise 
Yes
no

Font size
Satisfied
Not satisfied

Video 
Satisfied
Not satisfied

3 (75.0)
1 (25.0)

4 (50.0)
0 (0.0)

2 (50.0)
2 (50.0)

4 (57.1)
3 (42.9)

4 (57.1)
3 (42.9)

4 (57.1)
3 (42.9)

7 (63.6)
4 (36.4)

8 (72.7)
3 (27.3)

6 (54.5)
5 (45.5)

Color used in the website
Satisfied
Not satisfied

3 (75.0)
1 (25.0)

7 (70.0)
0 (0.0)

10 (90.9)
1 (10.1)

Note: aNot significant using cross-tabulation.

Table 7 Comments provided by subjects to improve WesIhAT 2.0©

Comments Improvement in the new version 
of WESIHAT 2.0

larger font size Minimum font size of 14 was used
Improve the design of 
the website for it to be 
more senior-friendly

•	 shorter length of password
•	 standardize the size of pictures in the 

picture gallery
•	 Dark colors to differentiate the hyperlinks

smaller screen of video •	 All videos in WesIhAT 2.0 had been 
made full screen

lack of attractive 
pictures in WesIhAT 2.0

•	 More pictures had been added to replace 
words

Choice of color in 
WesIhAT 2.0

•	 Avoid using multicolors

not be viewed on the full screen although 63.6% of the experts 

reported that they were satisfied with the terminologies, the 

language, and the dietary recommendations given in the 

web application.

The WESIHAT 2.0 was modified based on the comments 

given in Table 7. The edited version of WESIHAT 2.0 was 

then used for exploring the usefulness of WESIHAT 2.0 in 

several areas including physical function, cognition, bio-

chemical factors, oxidative stress indicators, food intake, and 

psychosocial parameters.
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Directions for the updated version 
of WesIhAT 2.0
The results have shown that although subjects agreed that 

the content presented in WESIHAT 2.0 is helpful, it can still 

be improved by modifying various elements before the web-

site is made online. The previous version presented at the time 

of the study of acceptance still contained scientific jargons, 

improper font size, more textual content than images, and 

poor color choice. Thus, we have modified WESIHAT 2.0 

taking into account the feedback to create a new version 

more suitable for the elderly people. It agreed with Alpay 

et al29 who had developed a senior-friendly web application 

incorporating similar components to WESIHAT 2.0.

Discussion
The aim of WESIHAT 2.0 is to offer health-based recom-

mendations and to inculcate positive approaches for everyday 

life for slowing the development of memory decline among 

elderly people. WESIHAT 2.0 is a friendly application for 

elderly people with a brief inspection tool for analyzing the 

risk of the cognitive disorder. In this research, the website 

has been considered as a platform to communicate informa-

tion because already there is a locally available research 

conducted on enhancing the cognitive function of urban 

elderly people using a booklet.30 Even though booklets are 

portable, they have their disadvantage particularly for the 

elderly people who may lose it. A website is not prone to get 

lost as it is accessible through the Internet. In an investigation 

done by Department of Statistics (Malaysia), it shows that 

the number of people among Malaysians who use a computer 

have increased from 56.0% in 2013 to 68.7% in 2015. The 

rise in the socioeconomic level of the Malaysians boosted 

the household use of computers by 8.2% between 2013 

and 2015.31 Besides that, older people who had computer 

skills from their prior job were more likely to participate in 

computer classes to improve their knowledge in information 

and communication technology.32 Moreover, education level 

was the determinant of computer use among older people in 

Malaysia and better-educated elderly were more engaged in 

cognitively stimulating activities such as reading or using a 

computer.33 Besides that, the prevalence of computer use in 

rural regions had shown rise because of the rural computer-

buying scheme promoted by the government, which facili-

tates people to buy a computer using simple payment method. 

In addition, computer classes were organized in rural regions 

for making the villagers skillful in using the computer in 

order to make development of their villages.34

Moreover, 10.0% of older people remarked that the size 

of font was small. At first, we used 20 points, which was 

according to the senior-friendly web application development 

guidelines. Nevertheless, after the feedback, we increased 

the size of the font to 22 points. Bigger font size is desirable 

as aging causes limited sensitivity of visual contrast. Font 

type Microsoft Sans Serif was selected as it was the prefer-

able type for the text displayed on the computer screen.35 

Text readability is crucial as it motivates the elderly people 

to keep reading the text with more interest. With the under-

sized font, elderly people may quit reading the text and lose 

interest. Scrolling is closely linked with font size. Proper 

font size should be selected to reduce both horizontal and 

vertical scrolling, which may prove to be difficult for the 

elderly people.

WESIHAT 2.0 is also useful as a touch screen web 

application. Touch screen style has been employed consider-

ing decreased motor ability with age advancement. Elderly 

people might have problem selecting elements on an interface 

with a mouse, which may impact their use of the computer. 

Findlater et al36 evaluated the performance of elderly and 

younger people using four tasks with both touch screen and 

mouse approaches and discovered that touch screen has 

helped elderly people and reduction in error. Touch screen 

is less complicated and does not involve much training, has 

a lesser demand for space and limited hand coordination, 

which is better for the elderly people.37

The benefit of this research is that it effectively developed 

an application with an objective of screening early phase 

of cognitive disorder and further offered proven preven-

tive approaches to solve the problem of cognitive decline. 

Furthermore, the acceptance study was carried out among 

elderly people in the six states of the Malaysian peninsula 

and thus was confirmed to be appropriate for elderly people 

who were able to read Malay. Although this outcome 

has to be confirmed by conducting a large-scale research 

involving more number of elderly people, this website can 

be employed in community centers, hospitals, or memory 

clinics for inspection and education of elderly people and the 

caregivers allotted to them. It is also helpful for stakeholders 

for development of policies especially to handle early stage 

of the cognitive disorder. Additionally, WESIHAT 2.0 can be 

employed by researchers for performing longitudinal studies 

investigating the effects of lifestyle-based methodology for 

healthy cognition. Therefore, WESIHAT 2.0 can be utilized 

in the entire Malaysia for educating elderly people about the 

dangers of cognitive impairment.

Conclusion
WESIHAT 2.0 was well recognized by elderly people and 

caregivers as a tool for inspection and education for the 
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primitive stage of memory loss and usability. Nonetheless, 

the participants have recommended minor modifications with 

regard to font size, smaller sentences, restricted use of unfa-

miliar terminologies, and adding more images before the final 

product is appropriate to be fully used by the elderly people. 

Based on these feedback, WESIHAT 2.0 was modified before 

being utilized for future study. Wrapping up, WESIHAT 2.0 

was a suitable measure to recognize early signs of cogni-

tive impairment through the TUA-WELLNESS screening 

tool among elderly Malaysian people and the information 

offered may increase dietary and health knowledge among 

elderly people, but it will never substitute the consultation 

from professionals.
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