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Abstract—The higher percentage of cell phone usage amid the 

elderly people in Indonesia has unblocked the opportunity to 

benefit the health services online during the New Normal. In spite 

of cell phones consumption as well as learning the possible 

benefit of it to improve the healthcare services, the usage and 

acceptance of such technology amongst the older people is 

significantly low. The fact that less studies have been conducted 

to explore and acknowledge the elderly's perspective toward the 

acceptance of m-health application services. This is the first study 

to combine UTAUT and TAM models to predict the BI 

(behavioral intention) to use m-health application in Indonesia. 

This research aims to find the key factors that effects the older 

people’s acceptance of the m-health application. An online survey 

method with quantitative approach was used by questionnaire in 

Google document platform due to the pandemic of Covid-19. 

Data collection was performed by using the questionnaire sent to 

around 200 participants (93% confidence level and 7% margin of 

error according to Slovin) whose age 50 years and above residing 

in 5 big cities in Indonesia. Data analysis was using the second 

generation multivariate tools (SEM) and analyzed by AMOS 

software. The findings show that PU and PEOU significantly 

influenced the elderly’s intention to use m-health application, 

with the positive relationship between SI and BI. SI indicated the 

highest predictor following PEOU to behavioral intention 

amongst the other constructs. Therefore, in order to enhance the 

awareness and acceptance on m-health services, it is necessary to 

target the productive family members as the agent of change. It is 

better that m-health to be easy to use in order to attract the 

elderly people to use it. 
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I. INTRODUCTION 

Internationally, Indonesia rank the fifth-largest in the world 
on the number of elderly population (https://ageingasia.org) 
due to an increased life expectancy and a decrease in birth rates 
[1]. During a period of nearly five decades (1971-2019), the 
percentage of Indonesia's elderly population has approximately 
doubled. In 2019, the elderly people reached 9.60% or around 
25.66 million people. It shows that Indonesia is transitioning 
towards the ageing population due to the population aged over 
60 years reaches above 7%. It will become a country whose 
aging population structure if it is more than 10% of the total 

population. This phenomenon is a reflection of the increasing 
life expectancy on the Indonesian population. If it is balanced 
with the elderly ability to be independent, have good health 
quality, and do not become the burden on society, then the 
aging population will indirectly have a positive effect on 
national development.  

The existence of the ageing population is spread both in 
urban and rural areas, in which the elderly who live in urban 
are higher than in rural areas (52.80% versus 47.20%). The 
percentage of elderly in Indonesia is dominated by young 
elderly (age group of 60-69 yo) whose percentage reaches 
63.82%, the rest are middle elderly (age group of 70-79 yo) of 
27.68% and late elderly (age group of 80+ yo) amounting to 
8.50% as can be seen in Figures 1 and 2 [2].  

Amid numerous aged users, the older people is more 
susceptible to chronic diseases, physical and mental 
incapacities [3]. The occurrence of chronic conditions that 
usually found in the ageing population demands for the 
improvement in both the quality and variety of health care 
services being offered [1]. Whereas, the Indonesian 
government has addressed the issues of older people’s well-
being with the National Plan of Action for Older Person 
Welfare Guidelines, which is designed to increase access to 
primary health care, encourage a healthy diet and physical 
activity, increase early detection of risk factors to health such 
as cholesterol, and increase referral services in geriatric clinics 
and hospitals (https://ageingasia.org). 

 

Fig. 1. Elderly age group. 
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Fig. 2. Elderly sex and residence setting. 

Source: BPS [2]. 

In current years, m-health has expanded more attractiveness 
in developing countries where the possible benefits of m-health 
are recognized by many governments and have incorporated it 
in order to fulfill the sustainable development goals (SDGs) as 
the part of their health system goals [4,5]. M-health can reduce 
cost, save time, provide better access, and increase the 
interaction between patients, nurses and doctors as well as 
provide a faster means to send messages regarding the diseases 
and health [6]. It also offers broader access, more convenience, 
and may deliver the private and harmless means of obtaining 
the key answers for highly confidential health problems [7].  

M-health services can be used to manage diseases 
effectively and expand the quality of life for the elder people. 
Elderly people with chronic disease have to meet frequently 
with the health professionals to manage their care appropriately 
[8]. Unfortunately, the difficulty arises when the elderly people 
had to meet with doctors regularly due to their physical 
disabilities [9]. Generally, m-health can be assessed through 
mobile phone, so that the increased in mobile phone users is 
expected to have positive impact to m-health adoption.  

The higher percentage (43.08) of cell phone usage amid the 
elderly people in Indonesia has unblocked the opportunity to 
benefit the health services online during the New Normal. As, 
elderly people mostly suffers different diseases and needs to 
visit the healthcare provider regularly. It is rather tough for 
them, during the pandemic. Since the health protocol had to be 
implemented during the pandemic such as time limitation for 
visiting the health providers. Some health services are shifting 
to online mode (especially patient registration and physician 
appointment). Thus, the older people is gradually exposed to 
m-health and had to adjust their behavior toward the ICT. The 
latest survey on the information technology access among the 
elderly people through mobile phone in Indonesia is presented 
below (See Table 1): 

 

 

TABLE I.  IT AND COMMUNICATION ACCESS AMONG THE ELDERLY 

PEOPLE  

Characteristic  Total Elderly 

Total using mobile phone 43.08 

Residence setting  

Urban  49.05 

Rural  36.41 

Gender   

Male  51.81 

Female  35.14 

Age group   

Young elderly (60-69 yo) 51.52 

Middle elderly (70-79 yo) 32.18 

Late elderly + 80 yo 15.28 

Source: Susenas [10]. 

 

The survey presents that mobile phone usage for IT and 
communication access is more likely to be affected by the 
residence setting than gender. The young elderly becomes the 
most age group to benefit mobile phone [10]. While a study on 
the ICT (internet) adoption found it was affected by the age, 
education, and income [11]. In term of m-health acceptance, 
previous studies recorded that age have significant impact on 
end users’ acceptance of e-health even in rural setting [12] with 
significantly low acceptance, particularly in developing 
countries [13].   

Less studies have been conducted to explore and 
acknowledge the elderly's perspective toward the acceptance of 
m-health application services. Earlier studies highlight the age 
factor to have significant impact on ICT (internet) adoption and 
m-health acceptance, especially the young elderly. With the 
low acceptance on m-health amongst the elderly, this research 
seeks to acknowledge the factors affecting the older people’s 
behavior intention to accept m-health application. The findings 
will be useful for the government’s policy makers and health 
implementers to apply the precise approach to boost the 
elderly’s acceptance on m-health. 

II. MATERIALS AND METHODS 

A. Theoretical Framework and Hypothesis 

This study presented the integrated model of UTAUT 
(Unified Theory of Acceptance and Use of Technology) and 
(TAM) Technology Acceptance Model. TAM is the foremost 
theory in m-health acceptance. The current literature reviews 
showed that TAM has been developed to be a prominent model 
in understanding the behavioral predictors toward potential 
acceptance or rejection of the technology [14]. The UTAUT 
was derived of TAM [15]. The UTAUT model has been 
verified broadly since being introduced in various segments. It 
potentials to be a great means to analyze users’ acceptance of 
health technology [16]. Behavioral intention (BI) to use 
constitutes the last measured construct in UTAUT model. It is 
defined as “a measure of the strength of one’s intention to 
perform a specified behavior”. BI is influenced by four main 
constructs among others: Performance expectancy (PE), Effort 
expectancy (EE), Social influence (SI), and Facilitating 
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conditions (FC) [17]. Behavioral intention indicates to 
willingness of users to use or not an IS. The more intention of 
individual engages into behavioral, the more success the 
project it is [18,19]. BI and the actual use behavior are strongly 
associated. The actual use behavior can be predicted by the 
behavioral intention [20]. In the study, with mixture of TAM 
and UTAUT constructs hereunder aims to understand the 
predictor of elderly’s intention in using the m-health services 
[17] (See Figure 3).  

 

Fig. 3. Research model. 

1) Perceived Usefulness (PU): It states that perceived 

usefulness (PU) will influence the individual’s behavioral 

intention to use the system. PU is defined as the “usefulness” 

to which a person believes that his or her job performance will 

enhance by the system usage [19]. In the context of m-health, 

researchers found that PU is a vital factor which determines 

the adoption of m-health since users consider its benefits [6]. 

Hence, it is postulated the following hypothesis: 
H1: Perceived usefulness positively effects the elderly’s 
intention in using the m-health services. 

2) Perceived Ease Of Use (PEOU): It is established to 

which users perceive that the usage of a specific system shall 

be ease and may be free [19]. Perceived ease of use (PEOU) 

establish to which users perceive that the usage of a specific 

system shall be ease and may be free [19]. Some previous 

studies have found PEOU to have direct relationship to 

attitude [21,22]. Hence, it is postulated the following 

hypothesis:  
H2: Perceived ease of use positively effects the elderly’s 
intention in using the m-health services. 

3) Social Influence (SI): This is the degree to which an 

individual recognizes the importance of other people’s 

perspectives when decided that he or she had to use the new 

system [15]. Pan and Jordan-Marsh [23] revealed that SI was a 

significant predictor of technology use intention among older 

adults. Social influence as predictors of behavioral intention in 

the acceptance of 3G services in Taiwan [24] and towards 

consumer’s acceptances of mobile advertising [25]. Hence, it 

is postulated the following hypothesis:  
H3: Social Influence positively effects the elderly’s 
intention in using the m-health services. 

4) Facilitating Condition (FC): It is defined as the degree 

to which an individual trusts that the existence of 

organizational and technical infrastructure to support the 

system usage [15]. Facilitating condition positively influences 

the behavioral intention and the smartphones usage for health 

services [26] and directly effects behavioral intention on 

technology usage [27]. Therefore, it is assumed the following 

hypothesis: 
H4: Facilitating Condition positively effects the elderly’s 
intention in using the m-health services. 

B. Questionnaire Development and Data Collection  

Data collection used was survey method with quantitative 
approach. The survey questionnaire consisted of two parts. The 
first part entails of 10 questions from demographic factors 
based on the respondents’ demographic characteristics such as 
gender, educational background, occupation, age, monthly 
income, etc. The second section consists of 13 questions to 
capture on the indicators of each construct. The PU and PEOU 
constructs were adapted from Davis [19] and Taylor and Todd 
[28].  The SI, FC and BI were adopted from Venkatesh et al. 
[15]. Each SI, FC, and PU were measured with three indicators. 
Each PEOU and BI were measured with two indicators. The 
demographic characteristics in the first part was the structured 
questions with the provided answers. All items in the second 
part were measured using a 7-point Likert scale, started from 
1= strongly disagree, to 7 = strongly agree. The questionnaire 
was distributed online in Bahasa Indonesia through the google 
document application. A pretest survey was conducted prior to 
the actual one to enhance the questions. The survey sheet 
circulated to respondents including the aim of study, 
information, and consent form. Population size originated of 
total elderly population (0.01% x 25.66 millions) with 93% 
confidence level and 7% margin of error according to Slovin. 
A total of 142 clean questionnaires were collected from 200 
questionnaires distributed. Six incomplete questionnaires were 
excluded (3%). The response rate reached 0.71%.   

The structural equation modeling (SEM) was benefited to 
evaluate the interdependence among constructs and validate the 
research model. As according to Byrne (2012) the SEM has the 
vital aspects to express the causal procedures of concentrate 
through a series of structural equations; and to display the 
structural relations pictorially. Firstly, responses to the survey 
were recorded, exported in a spreadsheet (Microsoft Excel), 
and transferred to SPSS, and AMOS software for in depth 
analysis.  
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III. RESULTS  

A. Validity and Reliability  

Prior to hypothesis testing, the constructs’ reliability and 
validity should be measured. The reliability was assessed by 
using the composite reliability (CR) whose value of 0.70 or 
more (≥0.7) to be acceptable. This in order to avoid a lack of 
internal consistency or reliability (CR ≤0.60 according to Hair 
and Hult [29]). Validity measurement will be evaluated by 
Variance Extracted (VE) whose value had to be ≥ 0.50. Table 2 
shows that all the constructs have composite reliability (CR) ≥ 
0.7. All the constructs have VE values ≥ 0.50. It represents the 
data had the good reliability and validity.  

TABLE II.  VALIDITY AND RELIABILITY OF CONSTRUCTS 

Construct Indicator VE CR 

Perceived Usefulness 

(PU) 

PU1 

0.605 0.864 PU2 

PU3 

Perceived Easy of 

Use (PEOU) 

PEOU1 
0.799 0.888 

PEOU2 

Behavioral Intention 
(BI) 

BI1 
0.554 0.713 

BI2 

Social Influence (SI) 
SI1 

0.527 0.782 
SI2 

Facilitating Condition 

(FC) 

FC1  

0.523 

 

0.706 FC2 

FC3 

   Source: primary data processed.  

B. Goodness of Fit Model 

Measurement of Goodness of Fit Model based on Table 3 
shows that the CMIN/DF, RMSEA, GFI and CFI presented the 
Goodness of Fit. According to Arbuckle and Wothke [30], Chi 
Square / DF and RMSEA are the best criteria referred as the 
indicator of the goodness of fit model. The Chi Square / DF 
value must less than or similar to 2 (≤ 2.00), and RMSEA value 
must less than or similar to 0.08 (≤ 0.08). Therefore, the CMIN 
/ DF and RMSEA values had to meet the cut off value. The 
SEM model herein is suitable and can be proceed for further 
analysis.  

TABLE III.  MEASUREMENT OF GOODNESS OF FIT MODEL 

Goodness of 

Fit Index  

Criteria  

(Cut-off value) 

Indicator  

Value 
Conclusion 

Chi-Square less 79.658 
Poor Fit 

P-value  0.05 0.002 

CMIN/DF ≤ 2.00 1.695 Goodness of Fit 

RMSEA ≤ 0.08 0.070 Goodness of Fit 

GFI  0.90 0.921 Goodness of Fit 

AGFI  0.90 0.847 Marginal Fit 

TLI  0.95 0.947 Marginal Fit 

CFI  0.95 0.968 Goodness of Fit 

Source: primary data processed. 

C. Confirmatory Factor Analysis 

Confirmatory Factor Analysis (CFA) measures each 
research construct with indicator whose highest loading factor 

indicates the strongest denomination and significant of the 
measured construct (if the P-value <0.05, or declared fix). 

TABLE IV.  CFA OF CONSTRUCT 

Construct Indicator Loading Factor P-value 

Perceived 
Usefulness (PU) 

PU1 0.712 0.000 

PU2 0.674 0.000 

PU3 0.932 Fix 

Perceived Easy of 
Use (PEOU) 

PEOU1 0.878 0.000 

PEOU2 0.997 Fix 

Behavioral 

Intention (BI) 

BI1 0.766 Fix 

BI2 0.770 0.000 

Social Influence 

(SI) 

SI1 0.959 Fix 

SI2 0.487 0.000 

Facilitating 
Condition (FC) 

FC1 0.287 Fix 

FC2 0.998 0.000 

FC3 0.200 0.046 

 

Based on table 4, the study found that PU3 is the strongest 
measure of PU (loading factor 0.932) when respondents found 
that m-health be helpful in accessing the medical services that 
they want. The PEOU2 is the strongest measure of PEOU 
(loading factor 0.997) when the m-health is convenience to be 
used. SI1 is the strongest measure of SI (loading factor 0.959) 
with the fact that most Indonesians downloaded m-health may 
influence the respondents’ intention to use the application. FC2 
is the strongest measure of FC (loading factor 0.998) provided 
by the convenience in using m-health to check the payment 
status. BI2 is the strongest measure of BI (loading factor 0.766) 
in term of all the constructs determinant fulfilled, then 
respondents will use the m-health services regularly in the 
future.  

D. The Structural Model  

The path correlation among the constructs was evaluated by 
the structural research model. The study tests the relation 
among the constructs by path coefficient and p value. The 
study found that PU (structural coefficient = 0.420, p = 0.000), 
PEOU (structural coefficient = 0.441, p = 0.000), SI (structural 
coefficient = 0.475, p = 0.000), had significantly effect on 
elderly’s intention to use m-health. Hence, H1, H2, and H3 
were confirmed. Unfortunately, FC (structural coefficient = 
0.010, p = 0.890) had not significantly effect on the older 
people’s intention. So, H4 was not supported (Table 5).  
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TABLE V.  STRUCTURAL MODEL: DIRECT INFLUENCE 

No 
The Relation Between 

Constructs 
Coefficient 

P-

value 
Remark 

1. 
Perceived Usefulness (PU) to 
Behavioral Intention (BI) 

0.420 0.000 Significant 

2. 

Perceived Easy of Use 

(PEOU) to Behavioral 

Intention (BI) 

0.441 0.000 Significant 

3. 
Social Influence (SI) to 

Behavioral Intention (BI) 
0.475 0.000 Significant 

4. 
Facilitating Condition (FC) 

to Behavioral Intention (BI) 
0.010 0.890 

Non-

significant 

IV. DISCUSSION 

This is the first study to combine UTAUT and TAM 
models to predict the BI (behavioral intention) to use m-health 
application in Indonesia. The findings presented that the model 
is a decent predictive of elderly’s intention to adopt m-health 
application. Regarding TAM-related constructs, the findings 
show that PU and PEOU significantly influenced the elderly’s 
intention to use m-health application. PEOU has the higher 
coefficient that PU, indicated the easiness of use will be the 
factor to influence the elderly’s intention to use m-health. This 
are in line with previous studies. PU is the most vital 
determinant of m-health adoption and PEOU has direct 
relationship to attitude [6,21,22]. The UTAUT constructs, it is 
found the positive relationship between SI and BI to use m-
health services, with SI the highest predictors amongst the 
other constructs. According to Pan and Jordan-Marsh [23], SI 
was a significant predictor of technology use intention among 
older adults. Unfortunately, this research did not address any 
substantial relationship between facilitating condition and 
elderly’s behavioral intention to use of m-health application. 
The finding presents the opposite to several studies before that 
approve the direct impact / positive relationship on behavioral 
intention and use of technology. The fact reflects that most of 
elderly in Indonesia are dependent to family support for living. 
This presented by the increased of dependency ratio from 14.49 
in 2018 to 15.01 in 2019 according to BPS [2].  

The increased number of elderly people effects the 
provision of health services while the productive family 
members also must provide care for them. This proved that FC 
may be insignificant to influence the elderly’s intention due to 
their dependency. Whether or not the government campaign 
boost to promote and the officers to encourage the use of m-
health services, they still count on the adult children or younger 
family members to decide their intention. These findings 
addressed the key aspects to influence the older people’s usage 
intention to m-health. Thus, this must be considered in the 
development of policies and strategies regarding m-health 
services especially in developing countries. The facilitating 
factors must be highlighted prior to the implementation of m-
health program. In addition, for the smooth improvement of m-
health services, appropriate training should be provided to 
healthcare professionals. Raising the campaign of using m-
health services is necessary. This is the perfect time due to 
New Normal era when most services are shifting to online to 
adhere the health protocol. The strategy is to enhance the 

awareness on m-health services by targeting the productive 
family members. They will be the agent of change to support 
the elderly people in using the m-health services especially 
those who do not have any experience with m-health services 
before. 

V. CONCLUSION 

During the New Normal era, the support of m-health 
services is very useful for older people to reduce the 
administration complexities to obtain their intended health 
services while adhere to the Covid-19 safety protocol. In order 
to gradually change their ICT behavior, raising the campaign of 
using m-health services to them is necessary. The best 
approach is by targeting the social inner networking as the 
agent of change. They are the younger family members living 
with them. This due to fact that most elderly are dependent to 
their family support and will note the influence of their inner 
network. Besides, m-health must be designed to be easy to use 
for elderly. These findings will be the useful input for the 
government and policy makers, as well as the mobile phone 
company as the infrastructure providers. 
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