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ELDERLY USERS’ ACCEPTANCE OF MHEALTH USER INTERFACE (UI) 
DESIGN-BASED CULTURE: THE MODERATOR ROLE OF AGE  

 
Abstract 
In the Arab world, mobile health (mHealth) applications are an effective way to provide 
health benefits to medically needy in the absence of health services. However, end users 
around the world use technology to perform tasks in a way that appears more natural, and 
closer to their cultural and personal preferences. Evidence from prior studies shows that 
culture is a vital factor in the success of a system or product. In view of this fact, this study 
investigated elderly Arab users’ acceptance of mHealth User Interface (UI) design-based 
culture. The TAM model was used to shape the theoretical foundation for this study with a 
questionnaire as data gathering tool from 81 participants. The findings showed that perceived 
ease of use and attitude towards use had a significant positive influence on users’ behavioral 
intention to use mHealth UI design-based culture. The impact of age on the relationship 
between ease of use, usefulness, and intention was significant. Overall, the findings showed 
that elderly Arab users found the UI design of mHealth acceptable due to its cultural 
significance. To enhance the design of mobile UI targeting elderly users, it is important to 
consider the cultural rules and their behavioral applications. 
 
Keywords: Technology acceptance, Elderly users, Mobile health applications, User 
interface, TAM, Culture, UI/UX 
 
1 Introduction 
 Recently, there is a rapid growing in the number of elderly people worldwide. It is 
expected to be about 1 billion by 2030 [1]. In the European countries, for instance, the 
number of elderly people aged 60 and above years is predicted to rise 30 % by 2020 [2]. 
The continuous increase in the aging population is believed to increase the use of 
technology among elderly people, particularly to learn about health and illness prevention. 
Hence, it seems that there is a need for a continuous effort to increase and support the 
active age of these elderly people who are more concerned about living healthy. This can be 
done not only by constant care, advices and support from their family, but also by the aid of 
technologies, which can assist elderly people in daily routine [3]. Recently,  Mobile Health 
applications (mHealth apps) becomes more important as they are used increasingly in 
providing the necessary healthcare services such as managing medicines, monitoring diseases 
and other medical services [4-6]. The use of mHealth apps have an important effect on 
improving people’s lives, especially older adult. It provides users with an easy way to access 
healthcare information at any time and at any place [7, 8]. 
 Several studies have found that designing technology to meet the needs of older 
people is important in various domains [9, 10]. Most of the challenges reported in the 
literature regarding technology acceptance for elderly users were due to the design of User 
Interface (UI), navigability, and the complexity of functionalities [11]. Despite the fact that 
people interact with technology with regards to the cultural differences such as religion, ideas 
and customs [12], understanding people’s use of UI design-based culture did not receive 
much attention in the context of acceptance [13]. Therefore, it is vital to take into account 
the challenges of developing acceptable and usable technologies for elderly users with 
regard to their cultural backgrounds. One aspect for consideration is embedding cultural 
values into the design of UI which has proven to play a significant role in promoting the 
usage behavior of the user [12]. Prior studies suggested that customization of mobile apps UI 
can improve user experience [14]. Thus, designing a culture-based mobile app UI may 
potentially increase users’ satisfaction [15]. This is supported by Goodall, Ward [16] who 
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claimed that a culturally different background can add an additional barrier to the older users' 
abilities to use technology and access information. In view of this, assessing the level of 
acceptance of culture into the design of mHealth UI among elderlies becomes an important 
consideration that developers and designers should consider in the future. 
 On the other hand, there is still a lack of empirical studies conducted in the Arab 
world concerning the influence of culture in interface design on the acceptance of elderlies. 
To our knowledge, there seems little evidence about the elderly users' intention to use Arabic 
cultural-based mHealh app UI. Findings from this study can help support designers of mobile 
apps in the Arab world based on the role of culture in the creation of interpretive products 
and experiences. This paper is organized as follows: the second Section describes the 
literature review of this study; the third Section presents the research methodology; the fourth 
Section presents the results and analysis; the fifth Section presents data analysis and results; 
the sixth Section presents conclusion and implications; and the seventh Section describes the 
limitations of the study.  
 
2 Literature review 

Due to age-related physical and health changes, older adults suffer from varying 
degrees of hearing loss, psychomotor impairments, poor vision as well as reduced attention, 
memory and learning abilities [11]. In addition, many elderly people encounter challenges 
when interacting with their mobile phones, particularly when they shift from a keypad to a 
touchscreen UI. Elderly users’ preferences regarding the appearance of the interface is also 
linked to the declining physical abilities, cognitive and sensory changes. These changes affect 
movement, thus preventing elderly users to use technologies efficiently [17, 18]. The 
challenges of using technology faced by elderly users have been investigated in several 
empirical studies. For example, Leburu [19] conducted a study on elderly subjects in South 
Africa and found that memory problems, reduced mobility, and failing eyesight were 
preventing elderly people from using mobile phones as much as they would like to [19]. 
Charness and Holley [20] argued that physical challenges often affect the ability of elderly to 
do the tasks such as pressing buttons. Häikiö, Wallin [21] investigated users’ use of smart 
mobile phones and found that trembling hands had considerable problems in pressing the 
right buttons. The literature also showed that most elderly users uses mobile to search for 
health-related information [22]. For instance, recent statistics show that the estimated number 
of mHealth apps download worldwide was 3.7 billion [23]. 
 One of the justifications for the lack of mHealth apps and services targeting elderly 
Arab people is the lack of studies to design or suggest an appropriate design philosophy for 
mHealh UI [24]. As such, this study was conducted to examine elderly Arab users’ 
acceptance of mHealh UI design-based culture.  

The motivation for considering elderly Arab people in this study was due to the 
dramatical growth in the number of elderly people in the Arab world. For instance, in 2015, 
the total population of elderly Arab was 26.8 million and predicted to be 50 million by 2030. 
Currently, the percentage of elderly Arabs aged 60 years and above is constituted 6.7% of the 
elderly population with estimates showing growth to 9.5% by 2030 [25]. This rapid rise can 
be associated with the development in mobile system and services, which shows the essential 
need to develop health systems and applications acceptable by elderly users, particularly to 
support their health and improve their lives.   

 
2.1 Culture and Technology Adoption 

One of the main objections that is recorded on technology appropriation is deliberate 
to consider the influence of local factors in the design of UI such as culture and language 
[26]. Researchers have claimed that technologies industrialized in Western countries may not 
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be appropriate to non-Western context because of the impact of these factors [27, 28]. Several 
prior studies have confirmed the influence of various cultural factors on the acceptance and 
use of technology (e.g., [29-31]). Culture is commonly defined as a custom, idea, belief, 
principle and practice that shapes a society and reflect the thinking of people living in a 
certain country. 

Arab culture like every other culture has its own set of needs, expectations, and 
concerns that distinguish it from other cultures. The beliefs and principles of Arab culture are 
distinct and influenced by Islamic beliefs and traditions. These cultural beliefs and principles 
are usually unclear and new for Western cultures [32]. Based on this, it can be assumed that 
every word, symbol and image suitable for use in Western countries may be not suitable and 
acceptable for Arabic countries. Therefore, putting into consideration these differences in 
culture and the way that they impact upon the design of UI might be vital for the enhanced 
acceptance of technology [33, 34]. As such, the acceptance of mHealth UI design-based on 
Arab cultural was investigated as an attempt to improve elderly people’s intention to use 
mHealth in the Arab world. 

 
2.3 Development of research hypotheses 
 User acceptance of technology is considered an essential factor for the effective 
utilization of any technology, product, and process [35]. User acceptance is defined as a 
decision made by an individual at a particular point in time in order to use technology 
intentionally [36]. Utilization comes after the users have decided to accept the technology 
[36]. Several theories have been used to explain users’ behavior of technology acceptance, 
such as Theory of Planned Behavior (TPB), Theory of Reasoned Action (TRA), Technology 
Acceptance Model (TAM), Diffusion of Innovation, and Unified Theory of Acceptance and 
Use of Technology (UTATU). The studies carried out to investigate the acceptance and 
adoption of technology have been discussed in several contexts. In the field of technology 
utilization, both TRA and TPB theories have resulted in numerous studies, of which the most 
common appears to be related to information technology adoption and use. This include the 
use of TAM [37], with two extended versions TAM 2 [38] and TAM 3 [39]. Figure 1 shows 
the TAM model by Davis [37]. Davis defines perceived usefulness (PU) as the possibility 
that using a particular system would improve the user’s job or work performance, while 
perceived ease of use (PEOU) defines the degree to which a person believes that using a 
particular system would be free of mental or physical effort. In addition, behavioral intention 
(BI) is defined as “the strength of one’s intention to perform a specified behaviour” [40]. 
Attitude (AT) is defined as “an individual’s positive or negative feelings about performing a 
target behaviour” [41]. Based on these, TAM was used for shaping the theoretical perspective 
for the present study. 
 
  

  
 
 
 
 

Fig.1 TAM model by Davis [37] 
 
2.3.1 The relationship between PEOU and PU 
 Davis [37] stated that perceived ease of use has a positive influence on perceived 
usefulness. Several previous studies also, such by Wen and Kwon [42] and Zhu, Linb and 
Hsu [43], have shown and confirmed that perceived ease of use has a positive influence on 

Perceived 
Usefulness  

Perceived ease 
of use   

Attitude Behavioural 
intention  Actual System 

Use  



 4 

perceived usefulness in which an individual may feel comfortable doing the task with the 
least effort possible. Hence, this study proposed the following hypothesis:  
 
H1 Perceived ease of use will have a positive effect on elderly people’s perceived usefulness 

of mHealth UI design-based culture. 
 
2.3.2 The relationship between PU and AT  

According to Davis [37], PU is the degree to which a person believes that using a 
specific technique or system would improve his or her job performance or routine 
responsibility. Several studies, such by Yeh and Teng [44] and Pikkarainen [45], have 
confirmed perceived usefulness to be a very vital factor affect attitude for technology 
adoption. Hence, it is assumed that PU will positively influence elderly people’s attitude. For 
example, if the benefit of mHealth UI design-based culture is positively perceived by users, 
then their attitude will be positive as well. Therefore, this study hypothesized that: 
 
H2 Perceived usefulness will have a positive effect on elderly people’s attitude to use 
mHealth UI design-based culture.  
 
2.3.3 The relationship between PEOU and AT 

TAM established that perceived ease of use has a direct positive impact on individual 
attitude towards using a system. This is supported by many previous studies [46-48] which 
have indicated that perceived ease of use is a major factor in effecting the attitude of a user 
towards the system. The more users perceive the system to be easy to use, the more positive 
attitude toward the technology. It is the same with mHealth UI design-based culture; as 
people perceive that mHealth design is easy to use, access and learn, their attitude to use 
mHealth apps will be more positive. Consequently, this study hypothesized that:  
 
H3 Perceived ease of use will have a positive effect on elderly people’s attitude to use 

mHealth UI design-based culture. 
 
2.3.4 The relationship between PU and BI 

According to Davis [37], Lemire, Paré [49], Wong, Yeung [50] and Yun and Park 
[51] there is a strong direct relation between PU and  BI. This clarifies why people intend to 
use technology. The more individuals think that the technology is useful, the more they 
would like to use it. In the case of this study, if elderly people perceive that mHealth UI 
design-based culture is useful to offer them with many healthcare services and enable them to 
improve their health status and functioning, they will likely use it more regularly. Hence, it 
can be assumed that the relation between perceived usefulness and elderly people’s intention 
to use mHealth will be positive. Thus, this study hypothesized that: 
 
 H4 Perceived usefulness will have a positive effect on elderly people’s intention to use 

mHealth UI design-based culture. 
 
2.3.5 The relationship between PEOU and BI 

The behavioral intention of individuals can be influenced directly by perceived ease 
of use [37, 52]. This is clarified by the fact that in technology usage decision, users intend to 
reduce their effort. Therefore, the easier the technology is to use, the greater the use of the 
technology will be [48]. This study defines perceived ease of use as elderly people’s 
perceived learnability, memorability, simplicity and efficiency towards the overall usage of 
mHealth UI design-based culture. Then, it is assumed that variables related to perceived ease 
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of use (learnability, memorability, simplicity and efficiency) can be positively related to the 
behavioral intention of users. Hence, the following hypothesis was formed: 
 
 H5 Perceived ease of use will have a positive effect on elderly people’s intention to use 

mHealth UI design-based culture. 
 
2.3.6 The relationship between AT and BI 

Attitude is an important factor in the context of technology adoption and use. In the 
mobile adoption context, most users prefer to use mobile apps that offer information and 
services in all different categories. Hence, understanding users’ attitude toward mobile apps 
will help us understand their usage behavior. Thus, attitude can be said to be a vital construct 
in predicting user behavior of information technology [47-49], which also represent elements 
of previous experience. Since attitude, as a factor, is associated with the users’ feeling about 
the technology (like or dislike), it can be used to show how elderly people feel about mHealth 
UI design-based culture (positive or negative feeling). Several prior studies, such as that of 
Chan  [47] and Wang and Liu [53], have reported that individuals’ attitude toward technology 
can influence their intention to use it in the future. Based on these, the following hypothesis 
was shaped:  
 
H6 Elderly people’s attitude will have a positive effect on their intention to use mHealth UI 

design-based culture.  
 
The proposed research model of this study is shown in Figure 2.  
 
2.3.7 Moderating effects 

Prior studies indicated that age is a significant demographic factor that has direct and 
moderating impact on adoption, intention, and acceptance of technology [38, 54, 55]. Several 
authors have reported that including age as a moderator would improve the explanatory 
power of the TAM model [54]. Venkatesh, Morris [38] stated that age is a vital moderator 
factor within their UTAUT model. They found that within an organizational domain, the 
relationship between performance expectancy (including perceived usefulness) and 
behavioral intention was stronger for younger staff members. In the context of computer and 
Internet, Czaja, Charness [56] found that elderly people have low self-efficacy when it comes 
to the use of technology. It is evident that age can significantly moderate the impact of certain 
determinants on behavioral intention. Based on the findings of Venkatesh, Morris [38], the 
age group can potentially (i) moderate the effect of perceived usefulness on the behavioral 
intention of users (ii) moderate the effect of perceived ease of use on the behavioral intention 
of users (iii) the effect of subjective norm on behavioral intention. Hence, this study 
hypothesized that: 
 
H7: The influence of perceived ease of use and usefulness toward attitude and behavioral 

intention will be moderated by age. 
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Fig.2 The proposed model 
 
2.6 mHealth UI design-based culture  

This study developed an mHealth UI design-based culture as an attempt to determine 
its acceptance among elderly Arab users. The use of mHealth in this study was to keep 
elderly people informed about medication time-schedule, dosage, and directions. This 
mHealth app also includes general information about the common and/or specific illnesses in 
the Arab world (e.g., causes, effects, symptoms, and precautions). Figure 3 displays a 
graphical image of the mHealth UI design-based culture used in this study.  

 

 
Fig.3 Screen shoots of the mHealth UI design-based culture 

 
The design of this app was based on the Arab culture, language, traditions, and value 

system that obtained from Arab cultural guidelines suggested by Alsswey, Umar [12] to help 
elderly people in the Arab world learn about various health-related aspects. In designing the 
UI, we used three colors (blue, green, and black) that are directly relate to the Arab culture to 
increase the Arab users' acceptance and use of mHealth. For example, it is believed that the 
green color symbolizes the Islamic belief; the black color symbolizes a specific period in the 
Islamic era; and the blue color symbolizes the sky and sea. However, other colors, such as red 
and yellow, were used to add more contrast to the design of UI. These colors are often used in 
designing applications for Arab users to increase their attention and interaction with the 
content [57, 58].  

In addition, a font size of 12pt and a font type  of were used in the design of"ةعقرلا" 
mHealth UI to format the text for display. The use of these formats in the design of mHealth  
UI was for a number of reasons including the easiness to read and understand the content, 
popularity among Arab users, and ease of writing [59]. The information architecture of the 
mHealth app was designed based on previous studies on the Arab culture, such as Hall [60] 
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and Hofstede [61]. These studies marked the Arab culture with certain characteristics related 
to taking less risk, the preference for simple structure, and avoidance of complex visual 
stimuli and activity. Furthermore, the direction of writing and reading in the Arabic system is 
from right to left. Hence, the UI layout in this study was designed from right to left. Finally, a 
notification system, including labels and messages, was used in the mHealth app to notify the 
users about their progress and other positive feedback related to their actions.  

 
3 Research Methodology 
3.1 Research Method 

A quantitative method was employed in this study to examine the influence of the 
independent construct of TAM on the intention of elderly people to use mHealth UI design-
based culture. A questionnaire was distributed to gather data from 81 participants. The use of 
questionnaires to investigate constructs that would influence the acceptance or rejection of 
the technology is common [62].  

 
3.2 Questionnaire 

The questionnaire for this study was adopted from Davis [37] and slightly modified to 
fit the domain of this study. The items used in the TAM model have been validated in many 
prior studies such as Ntaliani, Costopoulou [63] and Alharbi and Drew [64]. All the items 
were translated to Arabic and linguistically and culturally adapted to our setting by using the 
back-translation technique. To ensure the clarity and accuracy of the translated questionnaire, 
two bilingual experts scanned the translated items independently and no disagreements 
occurred. The questionnaire was structured into five sections: Section one emphasized on the 
demographic information of participants such as age, gender, experience in using mobile 
applications, and educational qualifications. Sections two, three, four and five were designed 
to measure responses associated to the TAM model constructs (PU, PEOU, AT, and BI). All 
constructs were evaluated at five levels of Likert-type scale. Participants were asked to 
choose from 5 points Likert-type scale with 1= SD (Strongly Disagree), 2= D (Disagree), 3= 
N (Not Sure), 4= A (Agree) and 5= SA (Strongly Agree).  

We also measured the reliability of the translated questionnaire. Reliability refers to 
the stability or consistency of a measurement instrument [65]. In this study, Cronbach’s alpha 
of 0.7 and above was used to test the translated items. As shown in Table 1, the Cronbach’s 
alpha value for all items were larger than 0.70, thus suggesting an acceptable reliability [66].  
 
Table 1: The results of reliability analysis 
Constructs  Items Cronbach’s alpha 
PU 6 0.878 
PEOU 7 0.796 
AT 4 0.725 
BI 3 0.703 
Overall reliability  20 0.897 
 
3.3 Participants 

In this study, the target population was elderly Arab users from various backgrounds 
aged 60 years and above with at least one-year of experience in using mobile applications. A 
purposive sample technique was used to gather the sample for this study. One hundred 
questionnaires were distributed, but a total of 85 questionnaires were received from the 
elderly people, which constituted 85% response rate from the survey. Among the 85 sets of 
questionnaires returned, there were incomplete responses from four respondents, leaving 81 
questionnaires for further data analysis. Table 2 shows the descriptive statistics of the 
participants demographic information. 
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Table 2: Demographic information statistics for participants 
 Information Number of participants Percentage 
Age  60-64 

65-69 
70-74 
75-79 
≥80 

65  
10  
4 
2 
0 

80.2% 
12.4% 
4.9% 
2.5% 
0% 

Gender Male 
female 

60 
21 

74.1 
25.9% 

Level of Education School level  
Diploma degree  
Bachelor’s degree 
Master’s degree 
PhD degree 

26  
23 
15 
8 
9 

32.1% 
28.4% 
18.5% 
9.9% 
11.1% 

Experience in using mobile apps  1-3 
4-6  
7-9 
≥10 

15 
28 
24 
14 

18.5 % 
32.9% 
 29.6 %  
17.3% 

 
Based on Table 2, the majority of participants (n: 65; 80.2%) were between the age 

range of 60-64 years. 25% of the participants were between 75-79 years old. None of the 
participants were 80 years or older. As for the gender distribution, the majority of the 
participants (n=60, 74.1%) were male and 21 (25.9%) were female. With regards to the level 
of education, the majority of the participants had a school level qualification (n: 26; 32.1%); 
9.9% of them had master’s certificate; only 9 participants had a Ph.D. degree (11.1%). As for 
the participants’ experience in using mobile applications, most of them had experience 
between 4-6 years (32.9%), 24 participants had 7-9 years (29.6%), 15 had 1-3 years of 
experience, and 14 had 10 years or more of experience (17.3%) in using mobile apps.  

 
4. Results  

To determine the relationship between acceptance constructs (PEOU, PU, AT, and 
BI) toward the mHealth UI design-based culture, pearson’s correlation analysis was applied, 
as it is the most commonly used measure of correlation to show the degree of linear 
relationship between variables [67]. Table 3 shows the correlation results between perceived 
ease of use, perceived usefulness, attitude, and behavioral intention. 

 
Table 3: Pearson correlation between variables 

 
Factors BI AT PEOU PU 

BI 
1 0.641** 

0.000 
0.622** 
0.000 

0.322** 
0.001 

AT 
 1 0.760** 

0.000 
0.345** 
0.001 

PEOU   1 0.379** 
0.000 

PU    1 
**represent P ≤ 0.01 
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Table 3 shows that the correlation between perceived ease of use, perceived 
usefulness, attitude, and behavioral intention were significant and positive. Based on the 
Pearson correlation results, correlation between 1 to 0.3 is considered small; 0.3 to 0.5 is 
considered medium; and 0.5 to 1.0 is considered large [68]. The results showed that there is a 
small significant positive correlation between perceived ease of use and perceived usefulness 
(r = 0.379**, p<0.01). Additionally, the results indicated that there is a small significant 
positive correlation between perceived usefulness and attitudes toward using mHealth UI 
design-based culture (r = 0. 345**, p<0.01). Furthermore, there is a large significant positive 
correlation between perceived ease of use and attitudes (r = 0. 760**, p <0.01). Similarly, the 
relationship between attitude and behavioral intention of elderly people was significantly 
positive and large (r = 0. 641**, p<0.01).  
 
4.1 Factors affecting elderly users’ BI to use mHealth UI design-based culture 

 To examine the constructs influencing elderly users’ acceptance of mHealth in this 
study, a multiple regression analysis was performed. Before performing the regression 
analysis, the appropriateness of the regression was measured to guarantee that there is no 
violation of the assumptions of normality, outliers, and multicollinearity. All responses were 
found to be normally distributed and no extreme outliers were detected. As for the 
multicollinearity test, according to Kock [69], the variance inflation factor (VIF) was used in 
this study. VIF values below 3.0 indicates no multicollinearity problem. Based on this, all the 
VIF values (see Table 4) for the dependent and independent variables were ranged between 
1.000 to 2.258, below the 3.0 threshold [69].  

 
Table 4: Multicollinearity statistics  
 Dependent Variable 

Independent 
Variables BI AT PU 

PEOU 
 1.857 1.065 1.000 

PU 
 1.312 1.065  

AT 2.258   
 

4.2 Multiple regressions between PEOU, PU, AT and BI  
To test the predictive significance between the dependent and independent variables, a 

multiple regression analysis was used. Table 5 shows the regression coefficients values of 
two regression models (model 1: PU on PEOU; model2: PU and PEOU on AT; model3: AT, 
PEOU, and PU on BI) constructed using a stepwise regression method. The results showed 
that two independent constructs were appeared to be the positive predictors of elderly 
people’s intention to use mHealth UI design-based culture.  

 
Table 5: Results of the multiple linear regression analysis between PEOU, PU, AT, and BI 

Models Unstandardized 
Coefficients 

Standardized 
Coefficients 

 
t 

 
sig 

B Std.Error Beta 
Model1      
PU       PEOU 0.515 0.141 0.379 3.642 0.000 
      
Model2      
PU       AT 0.278 0.085 0.345 8.262 0.000 
PEOU       AT 0.834 0.018 0.760 10.406 0.000 

Model3      
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AT        BI 0.629 0.085 0.641 7.425 0.000 
PEOU      BI 0.760 0.095 0.622 7.062 0.000 
PU       BI 0.255 0.084 0.322 3.021 0.003 

 
The behavioral intention of elderly users was found to be positively associated with 

perceived ease of use (β = 0.760, p < 0.05), perceived usefulness (β = 0.322, p < 0.05) and 
attitude (β =0.641, p<0.05). Attitude was found to be the strongest predictor of elderly users’ 
intention to use mHealth UI design-based culture. The result also showed that elderly users’ 
attitude was significantly influenced by perceived ease of use (β = 0.760, p < 0.05) and 
perceived usefulness (β = 0.345, p < 0.05). It is anticipated that the elderly users’ perception 
of mHealth usefulness was due to its easiness (β = 0.760, p < 0.05).  

 
4.3 The moderating effect 

The moderate relationships between perceived usefulness, perceived ease of use, and 
attitude on behavioral intention were analyzed using SPSS PROCESS. Both attitude and 
behavioral intention were considered as dependent variables, perceived usefulness and 
perceived ease of use were considered as independent variables, and age as a moderator 
variable. Table 6 presents the results obtained from performing SPSS PROCESS which 
includes the interaction effect between the independent and the moderator variables. The age 
group of elderly Arab users was categorized into: 60–64 years, 65–69 years, and 70–72 years. 
The results showed a significant moderating effect of age on the relationship between 
perceived ease of use, perceived usefulness, and behavioral intention.  

 
Table 6: The moderating effect of age  
H Proposed 

relationships 
R2 F df1         df2   P Int_1   Type 

7a Age ×   PU         BI 0.2123 22.71 1.0000 77.0000 0.001 0.0893   Supported  
7b Age × PEOU         BI 0.2356 32.63 1.0000 77.0000 0.003 0.964 Supported  
7c Age× PU        AT 0.0026      0.1721 1.0000 77.0000 0.635 0.2764 NOT Supported 
7d  Age×PEOU        AT 0.0270 5.2626 1.0000 77.0000 0.563 0.2245 NOT Supported 
 

We hypothesized that the effect of PU of mHealth UI design-based culture on users’ 
behavioral intention will be moderated by age. As shown in Table 6, the coefficient of 
interaction was 0.0893 and statistically different (p < 0.001). The result also showed that the 
moderation effect was significant for perceived usefulness of mHealth. Here, R2 =0.2123, F 
(1, 77) = 22.71, p < 0.001 (H7a was supported). We also hypothesized that the effect of 
perceived usefulness on elderly users’ intention will be moderated by age. The moderation 
result was significant (R2 =0.2356, F (1, 77) = 22.71, p <0.003), H7b was supported. Based 
on these, it can be said that age moderate the relationship between perceived usefulness, 
perceived ease of use, and behavioral intention. This result is supported by many prior studies 
which showed the significant role of age in stimulating users’ acceptance of technology [38, 
70, 71]. In addition, the effect of perceived usefulness of mHealth UI design-based culture on 
users’ attitude was not moderated by age (R2 = 0.0026, F (1, 77) = 0.1721, p <0.6350), and, 
thus, H7b was not supported. The same was found for the effect of perceived ease of use of 
mHealth on elderly users’ attitude (R2 = 0.0270, F (1, 77) = 0.5.26, p <0.5630), thus, H7d 
was not supported. This shows that age may not necessarily affecting all the constructs 
relationships, which is supported by Riskinanto, Kelana [72] who assessed users’ adoption of 
technology using TAM. 

 
5. Discussion  

The results of this study showed that all TAM constructs namely perceived 
usefulness, perceived ease of use, and attitude had a significant positive influence on elderly 
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users’ behavioral intention to use mHealh UI design-based culture, which is consistence with 
the original TAM outcomes. In addition, the results revealed that elderly users had positive 
intentions to use the proposed mHealth app UI. A positive influence of perceived ease of use 
and perceived usefulness of mHealth on elderly users’ attitude was reported. This result is 
consistent with findings from other previous studies (e.g., [51, 73]).  

Perceived ease of use of mHealth UI design-based culture had a strong significant 
relationship with elderly users’ attitude. A possible reason to this positive relationship may be 
that the main design elements of the mHealth UI (e.g., layout, images, colors, font, language, 
and buttons) were convenient, clear, and simple, thus making it easier for elderly users to 
complete their tasks as effectively and efficiently as possible. These results are consistent 
with various studies that found perceived ease of use to have a strong correlation with 
individuals’ attitude [74, 75]. In addition, the results of this study are in line with those 
proposed earlier [76] and [77] that different cultural factors, such as icons, colors, language 
and symbols, should be considered in the design of an interface that reflects  their cultural 
value and background. 

Moreover, the results indicated that perceived ease of use and attitude had positively 
affect elderly users’ intention to use mHealth. This might be due to the elderly users believe 
that using mHealth UI design-based culture would be free from mental and physical 
constraints. Attitude, on the other hand, was found to be the strongest predictor of elderly 
users’ intention to use mHealth. This indicates that the participants were able to sense the 
cultural values in the design of mHealth, which resulted in a better appreciation of the 
interface. This finding is in line with some previous studies (e.g., [75, 78]), which suggest a 
possible link between culture and attitude of an individual towards technology acceptance. 

This study also found a significant relationship between ease of use and usefulness of 
mHealth design-based culture. The influence of perceived ease of use on perceived 
usefulness makes sense conceptually [79], and consistent with previous studies (e.g., [80, 81]. 
It can be assumed that application usefulness is linked to the real use of an application where 
users are provided with relevant experience and background knowledge which helped them 
interact more with the content. In addition, elderly users were able to execute their tasks 
effectively by interacting directly with a representation designed to convey thoughts, ideas, or 
emotions. Adding the cultural design principles into the design of mHealth applications can 
potentially increase elderly people’s knowledge of various health matters, thus building the 
sense of technology usefulness. Meanwhile, the benefits obtained from using mHealth 
depend on the design characteristics of the interface and its suitability for users. Concerning 
the usage of technology for health purposes, Lim, Xue [82] found that perceived usefulness 
and perceived ease of technology can be used to predict users’ intention to use mobile 
applications for browsing and searching health information.  

Finally, differences were also found in the relationship between attitude and 
behavioral intention with regard to the moderating variable of age. This study also found that 
age to moderate the relationship between perceived ease of use, perceived usefulness, and 
elderly people’s intention to use mHealth UI design-based culture. This result is supported by 
several previous studies such as Venkatesh, Morris [38], who demonstrated the role of age in 
in the acceptance of new technology. Also, no moderating effect of age was found on the 
relationship between perceived usefulness, perceived ease of use, and attitude. This may be 
due to the fact that elderly people are less confident in their skills to use mobile devices. This 
led us to assume that elderly Arab users may prefer to depend on other health sources of 
information (e.g., TV, doctors and family members). This result is in line with the result 
reported in the work of Taha, Sharit [83], who mentioned that elderly people are generally 
satisfied with the health information they can find from other sources than those who search 
for information online. 
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6. Limitations and future works 

This study has some limitations that could be addressed in future work. First, the 
original TAM model was used in this study instead of the new version, which may reveal 
new interesting insights. Second, the sample of this study was restricted to the elderly people 
from Arab countries. Third, the design of the interface was based on people’s cultural value 
and background, thus making it difficult to generalize the results to populations of different 
cultures. This is because each culture has its own customs, values and habits that differ from 
those of other cultures and regions. Fourth, the moderating effect of other demographic 
characteristics such as gender, experience of using mobile application, and educational level 
were not considered in this study. Examining the effect of these moderating variables on the 
relationships between acceptance factors may reveal new findings.  

Based on these limitations, it is suggested that future studies should focus on 
investigating the relationships between elderly people’s preferences to use certain design 
characteristics (e.g., color, language, layout and images) from a cultural perspective and their 
acceptance. Future studies may also consider the use of other theoretical frameworks 
like UTAUT and UTAUT 2 to strengthen the analytical and conceptual framework for 
mHealth acceptance among elderly people. In addition, future studies may recruit sample 
from other countries to further assess if the acceptance of elderly people vary between 
cultures or regions. Finally, the effect of other moderating variables, such as gender and 
experience, on elderly people’s use of mHealth should be also addressed in future work. 

 
7. Conclusion  

Elderly people’s use of technology is picking up due to the heavy reliance on mobile 
and Web applications to share or retrieve content. This study attempted to understand how 
mHealth UI design-based culture can affect elderly people’s acceptance of this design. The 
TAM model was employed to evaluate the influence of independent constructs (PEOU, PU 
and AT) on the elderly users’ intention to use mHealth. The results depicted that elderly Arab 
users had a positive attitude toward using mHealth designed with consideration of their 
cultural background. Moreover, this study offers support for the TAM model that attitude is 
the main factor in clarifying the behavioral intention toward technology use based on culture. 
In addition, age differences in elderly users of mHealth was found to significantly moderate 
the relationship between perceived ease of use, perceived usefulness, and behavioral intention 
only. Findings from this study offer a new insight into the role of culture in promoting users’ 
acceptance of mHealth. It also encourages mobile designers and developers to consider the 
many facets of culture while developing mHealth applications. 

 
References   
1. Mamolo, M. and S. Scherbov, Population projections for forty-four European 

countries: The ongoing population ageing. 2009: Vienna Inst. of Demography. 
2. Klimova, B., Elderly people and their use of smart technologies: Benefits and 

limitations. In: Uskov V., Howlett R., Jain L. (eds) Smart Education and e-Learning 
2016. Smart Innovation, Systems and Technologies, vol 59. Springer, Cham. 

3. Połap, D., et al., An Intelligent System for Monitoring Skin Diseases. Sensors, 2018. 
18(8): p. 2552. 

4. Nessa, A., et al. Applicability of telemedicine in Bangladesh: current status and future 
prospects. in Convergence and Hybrid Information Technology, 2008. ICCIT'08. 
Third International Conference on. 2008. IEEE. 

5. Sharifi, M., et al., E-health implementation challenges in Iranian medical centers: a 
qualitative study in Iran. Telemedicine and e-Health, 2013. 19(2): p. 122-128. 



 13 

6. Hoque, M.R., M. Mazmum, and Y. Bao, e-Health in Bangladesh: current status, 
challenges, and future direction. Int Tech Manag Rev, 2014. 4(2): p. 87-96. 

7. Free, C., et al., The effectiveness of mobile-health technology-based health behaviour 
change or disease management interventions for health care consumers: a systematic 
review. PLoS medicine, 2013. 10(1): p. e1001362. 

8. Akter, S., J. D’Ambra, and P. Ray, Service quality of mHealth platforms: development 
and validation of a hierarchical model using PLS. Electronic Markets, 2010. 20(3-4): 
p. 209-227. 

9. Abdulrazak, B., et al. PhonAge: adapted smartphone for aging population. in 
International Conference on Smart Homes and Health Telematics. 2013. Springer. 

10. Dewsbury, G., et al., Designing acceptable'smart'home technology to support people 
in the home. Technology and Disability, 2003. 15(3): p. 191-199. 

11. Vastenburg, M.H., et al. Designing acceptable assisted living services for elderly 
users. in European Conference on Ambient Intelligence. 2008. Springer. 

12. Alsswey, A., I. Umar, and H. Al-Samarraie, Towards mobile design guidelines-based 
cultural values for elderly Arabic users. Journal of Fundamental and Applied 
Sciences, 2018. 10(2S): p. 964-977. 

13. Petrie, H., et al. Issues of Culture in Designing for Accessibility. in IFIP Conference 
on Human-Computer Interaction. 2017. Springer. 

14. Mora, A., et al. Gamification of cognitive training: a crowdsourcing-inspired 
approach for older adults. in Proceedings of the XVII International Conference on 
Human Computer Interaction. 2016. ACM. 

15. Almakky, H., R. Sahandi, and J. Taylor, The Effect of Culture on User Interface 
Design of Social Media-A Case Study on Preferences of Saudi Arabians on the Arabic 
User Interface of Facebook. World Academy of Science, Engineering and 
Technology International Journal of Social, Behavioral, Educational, Economic, 
Business and Industrial Engineering, 2015. 9(1): p. 107-111. 

16. Goodall, K., P. Ward, and L. Newman, Use of information and communication 
technology to provide health information: what do older migrants know, and what do 
they need to know? Quality in Primary Care, 2010. 18(1). 

17. Fisk, Designing for older adults: Principles and creative human factors approaches. 
2009: CRC press. 

18. Mehrotra, S., et al. Embodied Conversational Interfaces for the Elderly User. in 
Proceedings of the 8th Indian Conference on Human Computer Interaction. 2016. 
ACM. 

19. Leburu, K., Older persons' competence to use mobile phones: An exploratory study, 
2015, North-West University, Potchefstroom Campus. 

20. Charness, N. and P. Holley, The new media and older adults: Usable and useful? 
American Behavioral Scientist, 2004. 48(4): p. 416-433. 

21. Häikiö, J., et al. Touch-based user interface for elderly users. in Proceedings of the 
9th international conference on Human computer interaction with mobile devices and 
services. 2007. ACM. 

22. Alpay, L., et al., Current challenge in consumer health informatics: Bridging the gap 
between access to information and information understanding. Biomedical 
informatics insights, 2009. 2: p. BII. S2223. 

23. Cho, H., et al., A Mobile Health Intervention for HIV Prevention Among Racially and 
Ethnically Diverse Young Men: Usability Evaluation. JMIR mHealth and uHealth, 
2018. 6(9). 



 14 

24. Kuerbis, A., et al., Older adults and mobile technology: Factors that Enhance and 
Inhibit Utilization in the Context of Behavioral Health. Mental Health and Addiction 
Research. 2(2) doi: 10.15761/MHAR.1000136. 

25. Sibai, A.M., et al., Ageing and health in the Arab region: Challenges, opportunities 
and the way forward. Population Horizons, 2017. 

26. Aldhaban, F., T.U. Daim, and R. Harmon. Exploring the adoption and use of the 
smartphone technology in emerging regions: a literature review and hypotheses 
development. in Management of Engineering and Technology (PICMET), 2015 
Portland International Conference on. 2015. IEEE. 

27. Ameen, N., R. Willis, and B. Thomas. Mobile Adoption in the Arab Countries: A 
Conceptual Framework. in UKAIS. 2015. 

28. Hill, C.E., et al., A qualitative assessment of Arab culture and information technology 
transfer. Journal of Global Information Management (JGIM), 1998. 6(3): p. 29-38. 

29. Barton, S., Social and cultural factors that influence the uptake of E-learning: case 
studies in Malaysia, Indonesia, Turkey, Singapore and Australia, Doctor of 
Philosophy (PhD), Business Information Technology, RMIT University. 

30. Hofstede, G., Culture and organizations. International Studies of Management & 
Organization, 1980. 10(4): p. 15-41. 

31. Hampden-Turner, C. and F. Trompenaars, Mastering the infinite game: How East 
Asian values are transforming business practices. 1997: Capstone Oxford. 

32. Benaida, M., Developing arabic usability guidelines for e-learning websites in higher 
education, 2014, University of Salford. 

33. Luna, D., L.A. Peracchio, and M.D. de Juan, Cross-cultural and cognitive aspects of 
web site navigation. Journal of the academy of marketing science, 2002. 30(4): p. 
397-410. 

34. Tsikriktsis, N., Does culture influence web site quality expectations? An empirical 
study. Journal of service research, 2002. 5(2): p. 101-112. 

35. Pinto, J.K. and S.J. Mantel, The causes of project failure. IEEE transactions on 
engineering management, 1990. 37(4): p. 269-276. 

36. Venkatesh, V., et al., Individual reactions to new technologies in the workplace: The 
role of gender as a psychological construct. Journal of Applied Social Psychology, 
2004. 34(3): p. 445-467. 

37. Davis, F.D., Perceived usefulness, perceived ease of use, and user acceptance of 
information technology. MIS quarterly, 1989. 13(3): p. 319-340. 

38. Venkatesh, V., et al., User acceptance of information technology: Toward a unified 
view. MIS quarterly, 2003: p. 425-478. 

39. Venkatesh, V. and H. Bala, Technology acceptance model 3 and a research agenda 
on interventions. Decision sciences, 2008. 39(2): p. 273-315. 

40. Al-Hujran, O. and M. Al-Dalahmeh. The role of national culture on citizen adoption 
of egovernment web sites. in ECEG2011-Proceedings of the 11th European 
Conference on EGovernment: ECEG2011. 2011. Academic Conferences Limited. 

41. Al-Adwan, A., A. Al-Adwan, and J. Smedley, Exploring students acceptance of e-
learning using Technology Acceptance Model in Jordanian universities. International 
Journal of Education and Development using Information and Communication 
Technology, 2013. 9(2): p. 4. 

42. Kwon, O. and Y. Wen, An empirical study of the factors affecting social network 
service use. Computers in human behavior, 2010. 26(2): p. 254-263. 

43. Zhu, D.-S., T.C.-T. Lin, and Y.-C. Hsu, Using the technology acceptance model to 
evaluate user attitude and intention of use for online games. Total Quality 
Management & Business Excellence, 2012. 23(7-8): p. 965-980. 



 15 

44. Yeh, R.K.-J. and J.T. Teng, Extended conceptualisation of perceived usefulness: 
empirical test in the context of information system use continuance. Behaviour & 
Information Technology, 2012. 31(5): p. 525-540. 

45. Pikkarainen, T., et al., Consumer acceptance of online banking: an extension of the 
technology acceptance model. Internet research, 2004. 14(3): p. 224-235. 

46. Kuo, Y.-F. and S.-N. Yen, Towards an understanding of the behavioral intention to 
use 3G mobile value-added services. Computers in Human Behavior, 2009. 25(1): p. 
103-110. 

47. Chan, S.-c., Understanding internet banking adoption and use behavior: A Hong 
Kong perspective. Journal of Global Information Management (JGIM), 2004. 12(3): 
p. 21-43. 

48. Broekhuizen, T.L. and E. Huizingh. Investigating the effect of consumer traits on the 
relative importance of TAM constructs in an e-commerce context. in Proceedings 
from the ICEB eBRF Conference. 2006. 

49. Lemire, M., et al., Determinants of Internet use as a preferred source of information 
on personal health. International journal of medical informatics, 2008. 77(11): p. 723-
734. 

50. Wong, C.K., et al., Chinese older adults’ Internet use for health information. Journal 
of Applied Gerontology, 2014. 33(3): p. 316-335. 

51. Yun, E.K. and H.A. Park, Consumers’ disease information–seeking behaviour on the 
Internet in Korea. Journal of clinical nursing, 2010. 19(19‐20): p. 2860-2868. 

52. Muhammad, M.Z., et al., An exploration of Social Networking Sites (SNS) adoption in 
Malaysia using Tecnology Acceptance Model (TAM), theory of planned behavior 
(TPB) and intrinsic motivation. Journal of Internet Banking and Commerce, 2011. 
16(2): p. 1-27. 

53. Wang, W.-H. and Y.-J. Liu, Attitude, behavioral intention and usage: An empirical 
study of Taiwan Railway’s internet ticketing system. Taiwan: National Taiwan Ocean 
University, 2009: p. 72. 

54. Chung, J.E., et al., Age differences in perceptions of online community participation 
among non-users: An extension of the Technology Acceptance Model. Computers in 
Human Behavior, 2010. 26(6): p. 1674-1684. 

55. Porter, C.E. and N. Donthu, Using the technology acceptance model to explain how 
attitudes determine Internet usage: The role of perceived access barriers and 
demographics. Journal of business research, 2006. 59(9): p. 999-1007. 

56. Czaja, S.J., et al., Factors predicting the use of technology: findings from the Center 
for Research and Education on Aging and Technology Enhancement (CREATE). 
Psychology and aging, 2006. 21(2): p. 333. 

57. Marcus, A. and S. Hamoodi. The impact of culture on the design of Arabic websites. 
in International Conference on Internationalization, Design and Global Development. 
2009. Springer. 

58. Mushtaha, A. and O. De Troyer. A pyramid of cultural markers for guiding cultural-
centered localized website design. in Proceedings of the 8th International Conference 
on Cultural Attitudes towards Communication and Technology: CATaC 2012. 2012. 

59. Azmi, A. and A. Alsaiari, Arabic typography: a survey. International Journal of 
Electrical & Computer Sciences, 2010. 9(10): p. 1. 

60. Hall, The theory of groups. Vol. 288. 1976: American Mathematical Soc. 
61. Hofstede, Culture's consequences: Comparing values, behaviors, institutions and 

organizations across nations. 2001: Sage. 
62. Abunadi, I., Influence of culture on e-government acceptance in Saudi Arabia. arXiv 

preprint arXiv:1307.7141, 2013. 



 16 

63. Ntaliani, M., C. Costopoulou, and S. Karetsos, Mobile government: A challenge for 
agriculture. Government Information Quarterly, 2008. 25(4): p. 699-716. 

64. Alharbi, S. and S. Drew, Using the technology acceptance model in understanding 
academics’ behavioural intention to use learning management systems. International 
Journal of Advanced Computer Science and Applications, 2014. 5(1): p. 143-155. 

65. Drost, E.A., Validity and reliability in social science research. Education Research 
and perspectives, 2011. 38(1): p. 105. 

66. van Griethuijsen, R.A., et al., Global patterns in students’ views of science and 
interest in science. Research in science education, 2015. 45(4): p. 581-603. 

67. Ahlgren, P., B. Jarneving, and R. Rousseau, Requirements for a cocitation similarity 
measure, with special reference to Pearson's correlation coefficient. Journal of the 
Association for Information Science and Technology, 2003. 54(6): p. 550-560. 

68. Field, A., Discovering statistics using IBM SPSS statistics. 2013: sage. 
69. Kock, N., Non-normality propagation among latent variables and indicators in PLS-

SEM simulations. Journal of Modern Applied Statistical Methods, 2016. 15(1): p. 16. 
70. Morris, M.G., V. Venkatesh, and P.L. Ackerman, Gender and age differences in 

employee decisions about new technology: An extension to the theory of planned 
behavior. IEEE transactions on engineering management, 2005. 52(1): p. 69-84. 

71. Wang, Y.S., M.C. Wu, and H.Y. Wang, Investigating the determinants and age and 
gender differences in the acceptance of mobile learning. British journal of educational 
technology, 2009. 40(1): p. 92-118. 

72. Riskinanto, A., B. Kelana, and D.R. Hilmawan, The Moderation Effect of Age on 
Adopting E-Payment Technology. Procedia Computer Science, 2017. 124: p. 536-543. 

73. Kim, J. and H.-A. Park, Development of a health information technology acceptance 
model using consumers’ health behavior intention. Journal of medical Internet 
research, 2012. 14(5). 

74. Mostafa, M.M. and A.A. El-Masry, Citizens as consumers: Profiling e-government 
services’ users in Egypt via data mining techniques. International Journal of 
Information Management, 2013. 33(4): p. 627-641. 

75. Aggelidis, V.P. and P.D. Chatzoglou, Using a modified technology acceptance model 
in hospitals. International journal of medical informatics, 2009. 78(2): p. 115-126. 

76. Cyr, D., Website design, trust and culture: An eight country investigation. Electronic 
Commerce Research and Applications, 2013. 12(6): p. 373-385. 

77. Kersten, G.E. and M.A. Kersten, Software and Culture: Beyond the 
Internationalization. Advanced Topics in Global Information Management, 2004. 3: 
p. 56. 

78. Hsieh, J.-Y. and P.-W. Liao, Antecedents and moderators of online shopping behavior 
in undergraduate students. Social Behavior and Personality: an international journal, 
2011. 39(9): p. 1271-1280. 

79. Hendrickson, A.R. and M.R. Collins, An assessment of structure and causation of IS 
usage. ACM SIGMIS Database: the DATABASE for Advances in Information 
Systems, 1996. 27(2): p. 61-67. 

80. Raleting, T. and J. Nel, Determinants of low-income non-users attitude towards WIG 
mobile phone banking: Evidence from South Africa. African Journal of Business 
Management, 2011. 5(1): p. 212-223. 

81. Giovannini, C.J., et al., The effects of trust transference, mobile attributes and 
enjoyment on mobile trust. BAR-Brazilian Administration Review, 2015. 12(1): p. 88-
108. 



 17 

82. Lim, S., et al., A study on Singaporean women's acceptance of using mobile phones to 
seek health information. International journal of medical informatics, 2011. 80(12): p. 
e189-e202. 

83. Taha, J., J. Sharit, and S. Czaja, Use of and satisfaction with sources of health 
information among older Internet users and nonusers. The Gerontologist, 2009. 
49(5): p. 663-673.  


	Taylor and francis cover (1)
	Elderly_users_acceptance_of_mHealth_user_interface_UI_design_based_culture_The_moderator_role_of_age

