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ABSTRACT

INTRODUCTION & OBJECTIVE

Telemedicine has become abreakthrough solution forimproving access to health care services. In Vietnam, telemedicine
is a key national program developed by the Ministry of Health and the government. However, the implementation process
encountered many challenges, and the number of successful businesses in this fieldis still imited. This study integrated the
technology acceptance model and the extended valance framework fo develop an efficient behavioral model for
investigating the relationship between trust in provider, perceived ease of use, perceived benefit, and perceivedriskon
usage intention.

METHODS
The proposed framework was verified throughin-depth interviews with three experts in the Vietnamese healthtechnology
market and was tested by 246 participants via a web-based survey.

RESULTS

Generdlly, the findings showed that perceived ease of use and perceived benefit positively and significantly affected
usage infention, whereas perceived risk negatively and significantly influenced usage intention. Trust in the provider
positively and significantly influenced usage intention and perceived benefit, but negatively influenced perceivedrisk (B
=-0.677,p = 0.000). Perceived ease of use significantly and positively affected perceived benefit, whereas the effect of
perceived ease of use on perceived risk was not statistically significant (p =0.128).

CONCLUSION
The proposed hypothetical model offers empirical insights for healthcare professionals, service providers, and authorities.
Moreover, it can serve as a theoretical basis for future research.
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INTRODUCTION

|
According to the American Telemedicine Association,
Telemedicine is defined as “technology-based services
tailored to use for handling medical information
exchanged from one location to another via electronic
communication systems to improve a patient’s clinica
health status” [1]. A key differentiator of Directto Customer
(DTC)

telemedicine, is patient

telemedicine, in contrast to other forms of
initiation of care, with no
intermediary clinician or facilitator present.

Telemedicine encounters can be between patients and
their own provider, backup provider atthe same institution,
or provider with whom they have no pre-established
relationship. There are two types of DTC telemedicine:
synchronous and asynchronous. Synchronous telemedicine
involves real-fime two-way video conferencing, chat
rooms, or audio-only encounters, whereas asynchronous
telemedicine, also referred to as “store and forward,”
involves information fransferred between patient and
provider over hours or days [2]. Asynchronous is the first
format of telemedicine and is sfill widely used in
teleradiology applications. Although startup activities are
dynamic in other sectors, the healthcare startup ecosystem
remainsinits infancy in Vietnam. Accordingto a report by
Do Venture and NIC (2020), capital invested in the
healthcare sector was just $US3mn in 2020, much less than
in other areas such as payment, retail, education, or

financial services (Do Ventures and NIC, 2020)

Healthcare startups in Vietnam are classified info the
following areas: telemedicine (eDoctor, Jio Health, Doctor
Anywhere), the pharmaceutical supply chain (thuocsi.vn),
doctor bookings (Docosan, Wellcare, Bookingcare), and
outpatient clinics (315 Healthcare, Careplus, Med247).
Although telemedicine has huge benefits for healthcare
systems, we must overcome many barriers to deploy this
technology in Vietnam.The concept of telemedicine is sfill
new with many patients and healthcare providers.
Currently, most studies related to telemedicine in Vietnam
have focused on the technology and operational models
for healthcare providers. Traditional consultationservicesat
hospitals, clinics and doctor’s offices are still the top-of-
mind choice of Vietnamese people when they have
medical issues. This is the main challenge of telemedicine
starfups in Vietnam.

How to convince and educate the patients to use online
medical services? What are the motfivation factors to
attract the healthcare customer? What are the main
constraints which prevent the patients from changing their
habitse Those are the key questions which were studied in
this research. There is a lack of studies on healthcare
customer behavior. This situation encouraged authors to
conduct this study to identify the factors influencing
healthcare customers’ decisions to adopt telemedicine
services and investigate the relationships among these
factors. The study was conducted in private healthcare
the Vietham market.

organizations operating in

LITERATURE REVIEW
|

THEORY OF REASONED ACTION AND THE WEB TRUST
MODEL

The theory of reasoned action (TRA) is a theory based on
many studies related to new technology acceptance (Al-
Mamary et al., 2016). TRA provides that beliefs lead to
attitudes, which leads fto infentions, which then lead to
behaviors [3]. Thus, to identify and interfere with the factors
influencing behaviors, researchers can deeply dive info
factors that can aoffect beliefs and attitudes. However,
Davis et al. (1989) found that aftitudes did not practically fit
in the model. Attitudes only partially mediate the effects of
these beliefs on intentions. Davis simplified the model by
removing aftitude, making it more parsimonious [4].
Applying the parsimonious version of TRA to investigate
customer behaviors with e-commerce vendors, McKnight
et al. (2002) provided a Web Trust Model including four
high-level constructs: disposition to frust, institution-based
frust, trusting beliefs, and frusting intentions, which are
further delineated into 16 measurable, literature-grounded
sub-constructs. The results showed that the trusting beliefs
of specific web vendor attributes lead to frusting intention
to engage in trust-related behaviors with a specific web
vendor, which in turn results in trust-related behavior. The
model was applied to assess the influence of tfrust on
behaviors that are essential to the widespread adoption of
e-commerce [5].

EXTENDED VALANCE FRAMEWORK
By integrating the TRA-based Web Trust Model and valence
framework, Kim et al. (2009) proposed an extended

valence framework as follows:
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FIGURE 1. EXTENDED VALENCE FRAMEWORK
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Source: [6]

The theoretical contributions of Kim et al. (2009) can be
summarizedinto two key points: first, the extended valence
framework and expectation-confirmation theory were
adapted within the foundation of the theory of reasoned
action to provide the basic logical sequence as follows:
beliefs/attributes — transaction intenfion — fransaction
behavior — evaluation of fransaction outcomes’ — future
intention. Second, this study bridges two important factors
(i.e., trust and satisfaction) from two theories (i.e., the
extended valence framework and expectation-
confirmation theory) over three longitudinal phases (i.e.,
pre-purchase, purchase, and post-purchase) in the e-
commerce context. Trust was assumed to affect purchase
intention directly and indirectly through two mediators:
perceivedrisk and perceived benefit. Consistent with the
TRA, purchase intention is posited as an immediafte
determinant of actual purchase behavior [6]. This study
emphasizes the importance of trust in customer purchase

decisions in the internet environment.

Based on the extended valence framework developed by
Kim et al. (2009), Gong et al. (2019) investigated factors
influencing the adoption of online health consultation
services (OHCS) in China. Gong modified the extended
valance framework by adding subjective norms and the
habit of visiting doctors in person (offline habits) to the
model. The results of this study showed that trust in provider,
subjective norm, and perceived benefit had a positive
influence on the intention to adopt OHCS, while offline
habits negatively affected OHCS. The association between
perceived risk and OHCS adoption was not supported.
Moreover, tfrust in the provider showed a mediafing effect
between subjective norm and the intention to adopt
OHCS, while perceived benefit mediated the relationship

Intention to
Purchase

between frustinthe provider and the intentionto adopt this
technology [7]

TECHNOLOGY ACCEPTANCE MODEL

The Technology Acceptance Model (TAM) has often been
used to explain the attitudes and behaviors of customers
[8]. The TAM
determinants of user acceptance: perceived usefulness

toward new IT products identifies two
and perceived ease of use. Perceived usefulness is defined
as “the degree to which a person believes that using a
job
performance.” This follows from the definition of the word

particular system would enhance his or her
useful: "capable of being used advantageously." A system
high in perceived usefulness,in turn, is one forwhich a user
believes in the existence of a positive use-performance
relationship.Perceived ease of use refers to “the degree to
which a person believes that using a particular system
would be free of effort.” This follows from the definition of
"ease": "freedom from difficulty or great effort." An
applicationperceived as easier to use than another is more

likely to be accepted by users. [4]

TAM also has various alternative models: Lowry et al. (2013)
proposed the hedonic motivation system adoption model
(HMSAM) for these kinds of systems. HMSAM was designed
to improve the understanding of hedonic motivation
system (HMS) adoption. [?]. Scherer developed amatching
person-technology model (MTP). The MPT model has
accompanying assessment measures used in technology
selection and decision-making, as well as outcome
research on differences among ftechnology users, non-
users, avoiders, and reluctant users [10]. Moreover, severd
studies proposed the extension of the original TAM by
adding external variables to explore the effects of external
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factors onusers' attitudes, behavioral intentions, and actual
use of fechnology.

HYPOTHESES DEVELOPMENT
|

USAGE INTENTION

In this stfudy, the adoption of telemedicine was investigated
based on the infenfion to use telemedicine, rather than
actual usage. To explain this matter, we saw that it was
difficult fo gather information about the multidimensional
aspects of “use” (such as mandatory or voluntary use).
Moreover, as tfelemedicine was anew concepfin Vietnam,
many people had never used the service because they did
not know that the service was available, or communication
about the service had not reached them. Delone and
McLean (2003) suggested that “intention to use” could be
a valuable alternative measure in some circumstances.
Many studies have shown that the behavioral intention to
use a new technology is a reasonable indicator of future
system usage, especiallywhen the technology is sfill being
developed and has a small number of users, or when the
objective of the research is to predict future use [11].
However, we understand that it is necessary to investigate
actual usage behavior as a valid construct, and this could
be done in future research when telemedicine becomes
more popular.

PERCEIVED RISK

Perceivedrisk is the negative utility associated with the
adoption of telemedicine services that customers are
motivated to minimize or at least reduce. In this study, we
focused on the risk caused by the uncertainty and
uncontrollability of medical consultations in cyberspace.
Patfients are afraid that the quality of the medicd
consultation will not meet the need for diagnosis and
freatment, which adversely affects their health. Currently,
in ftelemedicine consultations, doctors can only see
patients using mobile phone cameras. They cannot touch,
hear body sounds, perform diagnostic techniques, or
data from patients.

acquire necessary preclinical

Therefore, in certain situations, doctors do not have
sufficientinformation to make decisions. Perceivedrisk can
be even more significantinemergency situations with time
constraints. If telemedicine service does not go smoothly,
the patient’s condition can become more severe. Another
concern of the user is the privacy risk involved in the
collection, manipulation, illegal commercialization, and
disclosure of health information [12]. Health informationis

normally considered the most sensitive source of

information. Various studies have indicated a negative
relationship between online cybersecurity concerns and
the use of online services [13]. Thus, we hypothesized:

H1: Perceivedrisk negatively affects the usage intention of
telemedicine.

PERCEIVED BENEFIT

Perceived benefit is the positive utility associated with the
adoption of telemedicine services that the customer is
motivated to maximize or at least increase. Various studies
have shown that perceived benefits have a positive effect
on customer behavioral intention [14]. Generally, users
adopt new technology if they are convinced that the
product can provide added value. With telemedicine
services, patients can connect to doctors almost
immediately from anywhere with an available Internet
connection. Cost and time saving, the readiness of health
services in underserved areas, the convenience in
monitoring and managing medical records, and the
possibility of maintaining social distancing during a
pandemic have been idenfified as superior benefits
Thus, we

compared with visits.

hypothesized:

in-person medical

H2: Perceived benefit positively affects the usage intention
of felemedicine.

TRUST IN PROVIDER

Trust is defined as one’s willingness to rely upon another
[15], and is a multi-dimensional conceptrelated fo multiple
targefts: salesperson, product, and company [16]. In our
study,
including both telemedicine and telemedicine doctors. In

frust refers to trust in telemedicine providers,

telemedicine, consultations, fransactions, and prescriptions
are implemented overlongdistances. A doctoris normally
allocated randomly by the system, and the patient
normally does not know the doctor before. Thus, the level
of uncertainty and doubt is higher than intraditional health
services, and frust seems to be the key driver influencing
customers’ decisions. Prior studies have found that trust has
[17]. In
addition, patients do not have the capability to evaluate

a positive influence on behavioral intention

the accuracy and quality of their medical services. Thus,
they normally rely on beliefs, reputation, and gut feelings
when making decisions. Hence, we hypothesize the
following:

H3: Trust in provider positively affects the usage intention of
telemedicine
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INDIRECT EFFECTS OF TRUST

In addition to the direct effect of frust on usage intention,
frust also operates in an indirect manner through two
mediating variables, perceivedrisk and perceived benefit,
as confirmed by Kim et al. (2009) in the context of e-
commerce.Whenusing telemedicine, patients experience
some level of risk due fo the nature of the internet
environment. When a customer acts in situations of high
uncertainty and risk, frust becomes akey factorinfluencing
perceived risk. Moreover, customers tend to have more
expectationsregarding the benefits they can obtainwith a
reputed provider or with a provider that they had good
experience within the past. Therefore, trust also increases
customers’ perceived benefits before they decide to use
the service. Thus, we hypothesized:

H4: Trust in provider negatively affects the perceivedrisk of
the customer.

H5: Trust in provider positively affects the perceived benefit
of the customer.

PERCEIVED EASE OF USE

Accordingto the TAM, perceived ease of use is defined as
the extent to which a personbelieves that using a systemis
free of effort [18]. Telemedicine is operated on a web-
based platform or mobile application.If the customer finds
that it is not convenient to use the software, or the
applicationrequires a high-speed Internet connection that
they cannot access, it will become a barrier for the
customer to adopt the new technology. In addifion, the
targeted customers of telemedicine are the maoss
population, including older people, people with a low
educational background, and people living inrural areas
who are not familiar with new fechnologies. Thus,
telemedicine platformshould be reallyintuitive and easy to
use that everyone can adopt it. Convenienceisone of the
advantages of telemedicine, as defined in the SWOT
analysis, and it directly affects customers’ decisions. Thus,

we hypothesize the following:

Hé: Perceived ease of use positively influences the usage
infention of telemedicine.

INDIRECT EFFECTS OF PERCEIVED EASE OF USE
According to the TAM, perceived ease of use also
influences perceived usefulness [18], which was separated
infto two constructs in this study: perceived risk and
perceivedbenefit.Incommonsense, not many people are
patient enough fo explore a new technology if it is foo
complicatedto use, as they may stop trying and conclude
that the service is not beneficial for them. Perceived ecse
of use refers to “the degree to which a person believes that
using a particular system would be free of effort”. This
follows from the definition of "ease": "freedom from difficulty
or great effort." An application perceived to be easier to
use than another is more likely to be accepted by users.
[18]). As Surendran (2019), TAM identifies two determinants
of user acceptance: perceived usefulness and perceived
ease of use. Perceived usefulnessis defined as “the degree
to which a person believes that using a parficular system
would enhance his or her job performance”. This follows
from the definition of the word useful: "capable of being
used advantageously”.

In the context of telemedicine, if the users find that itis foo
complicated to book a consultation by using the mobile
app., they can consider this arisk that telemedicine cannot
meet the medical needs in urgent situations. On the other
hand, a friendly user interface will give customers the
perceptionthat the technology can save time and money.
Thus, based on the TAM, we hypothesized the following:

H7: Perceived ease of use negatively influences the
perceived risk of the customer.

H8: Perceived ease of use positively influences the
perceived benefit of the customer.

Overall, we integrated the web trust model, valence
framework, and the technology acceptance model into
the hypothetical framework of this study. The framework is
illustrated in Figure 2.
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FIGURE 2. HYPOTHETICAL FRAMEWORK OF THE STUDY
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Source: By Authors, 2023

MEASUREMENT AND SURVEY
I
The measurement scale for each construct was designed
based on previous studies and rationales initiated by the
authors. This study’s instruments were validatedinanumber
of ways.

The measurement items were verified by experts in health
technology through in-depth interviews before testing the
participants. Usage intention (Ul) was measured using three
items adapted from a study conducted by Venkatesh et
al.[19]. Trustin provider (TP) was measured using three items
adapted from Gong et al. (2019) and a self-developed
item. Perceived ease of use (PE) was measured using four
items adapted from Davis et al. (1989). Perceivedrisk (PR)
was measured using three items adapted from McKinght et
al. (2002) and Yi et al. (2013) and one initiated item.
Perceived benefitwas measured using two items adapted
from Gonget al. (2019) and the two items that we initiated.

QUALITATIVE RESEARCH

After f developing the hypothetical model, we conducted
in-depth interviews with three experts in health fechnology
to verify our assumpftions.These interviews were conducted
with a small number of participants, but over alonger time
(more than 1 hour), following a planned program to
explore the personalideas and perspectives of the experts.
The purpose of the interviews was to obtain more insight
from the Vietnamese healthcare market and to evaluate

whether the hypotheses were relevant.The interviews were

organized in a semi-structured format that allowed both
the interviewer and inferviewee to have more freedom, so
they could change the directions and explore additional
rationales if necessary. From this, the researchers could
adjust the hypothetical model and survey questionnaires
that would be implemented with a number of study
participants.

QUANTITATIVE RESEARCH

We designed a web-based self-reporting questionnaire.
The questionnaire was delivered to the participants via
social media and email. Participants were Ho Chi Minh
citizens who had exposed to telemedicine before, or af
least, had heard and understood the telemedicine
concept on media.The survey included an infroductionto
the purpose of the study, guidance to perform the survey,
The

participants did not need to provide their personal

and questions about the hypothetical constructs.

information. Research participants consisted of more than
300 citizens with different demographic characteristics
(age, income, education, etc.). The questionnaires were
designed to investigate the impact of hypothetical
constructs on patients’ decision to adopt telemedicine
services, the relationship among these constructs and the
impact level of each construct. Each construct consisted
of wvarious indicators which were assessed by the
questionnaires in the survey. The measurement items were
designed based on the results of previous studies and
adapted to the research objectives and situation in
Vietnam.Responses to the questions related to perceptions

of the individual items were measured by 5 points Likert
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type scales, ranging from 1 (totally disagree) to 5 (totally
agree).

STATISTICAL ANALYSIS
In  this
measurement modeling and structural equation modeling

study, a ftwo-step approach consisting of
(SEM) was utilized for data analysis (Weston and Gore,
2006). Initially, exploratory factor analysis (EFA)
performedto verifythe independence and distinctiveness

Wwas

of latent variables. EFA was conducted to test whether the

indicators measured more than one construct.
Convergent, composite, and discriminant validity were
evaluated to confirm the measurement model. Composite
reliability (CR) and Cronbach’s alpha (CA) analyses were
conducted to measure the degree to which responses
were consistent across items within a construct (internal
consistency). The CA and CR should be higher than the
cutoff value of 0.7 [20]. Factor loadings and average
(AVE)

convergent validity.The AVE and factor loadings of all the

variance exiracted were used to assess the
constfructs should be higher than the suggested value of
0.5. Discriminant validity was evaluated by comparing
whether the square roof of the AVE of each construct was
higher than its correlation coefficient with any other
[21].
goodness-of-fit indices were calculated. The ratio of Chi

construct Path coefficients with p-values and
square values (CMIN) to degrees of freedom (CMIN/df)
was recommended fo be <3. The values of the goodness
of fit (GFI), (TL1),
comparative fit index (CFl) were suggested to be higher

index Tucker-Lewis fit index and
than 0.9, while the root meansquare error of approximation
(RMSEA) was recommendedto be more than 0.08 and the
root mean square residual (RMR) should be less than 0.05
[22]. AMOS 24 was used for SEM and SPSS 22 was used for

all other analyses.

RESEARCH RESULTS
|

QUALITATIVE RESEARCH RESULTS

After conducting the in-depth interview with the experts,
the study found that the hypothetical model and
measurement were relevant with the local market. In
Vietnam, telemedicine startups are still inthe early stage of

development. Thus, it is difficult for the customers to have

really all perceived benefits and risks on something that
they have never experienced. In general, people are
aware that telemedicine can save time and cost of
that
telemedicine is beneficial in cases they need urgent

fransportation. Moreover, many people agree
medical support orinremote areas where medical facilities

are not available.

RESEARCH SAMPLE DESCRIPTION

A total of 285 participants agreed to parficipate in this
study. They received online links and completed the survey.
Then, 39 surveys were eliminated, as the participants did
not complete all the compulsory questions or the results
differed significantly from other observations (outliers).
Finally, 246 valid survey forms were accepted for further
analysis. Among the participants, 134 were women (54,5%),
110 were men (44.7%), and two were other (0.8%). Most of
the participants were young — middle age, the 30-40 years
old group contributed the majority (55.3%), 20 to 30 years
old (23.6%), and the restwere more than 40 years old. Most
of the participants had a higher educational background
than the social average, 61.8% were at the bachelor’s
level, and 36.6% were at the post-graduate level. Most of
the participants lived in municipal cities (such as Ho Chi
Minh City and Ha Noi) (77.2%). The respondents’ monthly
income varied from 10 to 100 million VND, and 98.4%
participated in at least one health insurance programme.
Although all participants knew about telemedicine, only
33.3% had used these services previously. Most participants
did not visit doctors too often, which could be due to their
young age. Only 6.5% needed to visit a doctor every
month, 35.7% of them went to see the doctors once every
3 to 6 months, and the rest rarely sought medical services.
Detailed informationis presented in Table 1.

Table 2 presents the descriptive statistics for the five
constructs used in this study. The mean scores of Usage
Intention, Trust in Provider, Perceived Ease of Use, and
Perceived Benefit were higher than three points on the
Likert-type scale, while Perceived Risk was lower than three.
The results suggested that more participants had a positive
perception of telemedicine services. It seemed to be
beneficial and easyto use with these parficipants, and they
were willing to adopt it.
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TABLE 1. CHARACTERISTICS OF RESPONDENTS

PERCENT
FREQUENCY A
20 to 30 years old 58 23.6
30 to 40 years old 136 55.3
Age
40 to 50 years old 24 9.8
50 to 60 years old 28 1.4
Male 110 447
Gender Female 134 54.5
Other 2 0.8
Post graduate 90 36.6
Education Bachelor’s Degree/College 152 61.8
High School 4 1.6
Less than 10 MM VND 18 7.3
10 to 30 MM VND 88 358
Monthly Income 30 to 50 MM VND 80 325
50 to 100 MM VND 54 220
More than 100 MM VND 6 2.4
Municipal cities 190 77.2
Place of Residence Provincial cities 42 17.1
Other area 14 57
82 33.3
Telemedicine service Already used
experience Not used yet 164 66.7
Have chronic diseases, need to see 16 6.5
doctors every month.
Have chronic diseases, need to see 36 14.6
Frequency of seeing doctors every 3 to 6 months.
the doctors Do not have chronic diseases, need to 52 21.1
see doctors every 3 to 6 months for
regular health issues.
Rarely go to see doctors. 142 57.7
Participate in compulsory health 108 43.9
insurance program only.
Participate in commercial health 134 54.5
Health Insurance .
insurance program.
Do not participate in any health 4 1.6
insurance program.
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TABLE 2. SAMPLE DEMOGRAPHICS

CONSTRUCT ‘ MINIMUM MAXIMUM STD. DEVIATION
Usage Intention 246 1 5 4.1238 0.89776
Trust In Provider 246 1 5 3.4014 0.72996
Perceived Ease of Use 246 2 5 3.9228 0.63457
Perceived Risk 246 1 4 2.9461 0.79469
Perceived Benefit 246 2 5 41616 0.67541

EXPLORATORY FACTOR ANALYSIS - EFA

For data analysis, a two-step approach consisting of
measurement modeling and structural equation modeling
was conducted [23]. Initially, exploratory factor analysis
(EFA) was performed to verify the independence and
distinctiveness of latent variables. It was observedin Table 3
that KMO = 0.878 was higher than the cut-off value of 0.8
[24] and Barlett's test was statistically significant (p = 0.000).
The results supported the validity of the data, indicating that
they could be used for factor analysis.

TABLE 4. TOTAL VARIANCE EXPLAINED

Initial Eigenvalues

Component
% of

TABLE 3. KMO AND BARTLETT'S TEST

Kaiser Meyer Olkin Measure of Sampling 878
Adequacy.
Bartlett's Test of Approx. Chi-Square  [2786.519
Sphericity df 171

Sig. 0.000

Source: By Authors, 2023

Principal component analysis was conducted. Five factors
were extracted, with cumulative sums of squared loadings
of 71.663%, as shown in Table 4.

Extraction Sums of Squared Rotation Sums of
Loadings Squared Loadings
% of

Total Cumulative % Total Cumulative % Total

Variance

Variance

1 7.622 | 40.116 40.116 7.622 40.116 40.116 4.467
2 2199 | 11.572 51.689 2.199 11.572 51.689 4.620
3 1.485 7.814 59.503 1.485 7.814 59.503 3.952
4 1.343 7.071 66.574 1.343 7.071 66.574 4.450
5 0.967 5.089 71.663 0.967 5.089 71.663 5.677
6 0.727 3.828 75491

7 0.629 3.313 78.804

8 0.541 2.849 81.653

9 0.519 2.730 84.382

10 0.483 2.541 86.924

11 0.415 2.185 89.108

12 0.391 2.060 921.169

13 0.350 1.843 93.012

14 0316 1.666 94.677

15 0.281 1.479 96.156

16 0.261 1.373 97.529

17 0.219 1.151 98.680

18 0.166 0.872 99.552

19 0.085 0.448 100.000

Extraction Method: Principal Component Analysis.
Source: By Authors, 2023
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MEASUREMENT MODEL

The measurement model aimed to evaluate validity and
reliability. Convergent reliability was evaluated by
examining the composite reliability (CR) and Cronbach'’s
alpha (CA). The results of all the CA tests ranged from 0.803
to 0.924, and the CR values ranged from 0.803 to 0.931
(Table 5). Both parameters were above the acceptable

value of 0.7 [25]. Regarding validity, we evaluated both

TABLE 5. VALIDITY AND RELIABILITY OF VARIABLES

(7. CR AVE PB

discriminant and convergent validity. Convergent validity
was assessed using the average variance exiracted (AVE)
and factor loadings. The factor loading and AVE of each
construct were higher than the cutfoff value of 0.5 [26],
showing high convergent validity. In addition, the square
root of AVE for each construct was higher than its
correlation coefficient with any other construct. Thus, the
discriminant validity was acceptable.

PE PR TP Ul
PB 0.813 0.819 0.531 0.729
PE 0.809 0.814 0.523 0.528*** 0.723
PR 0.803 0.803 0.507 -0.435%** -0.236** 0.712
TP 0.836 0.837 0.565 0.631*** 0.555%** -0.592%** 0.751
] 0.924 0.931 0.818 0.668*** 0.664*** -0.534*** 0.728*** 0.905

CA, Cronbach’s alpha; CR, composite reliability, AVE, average variance extracted. The bold diagonally are the square root of AVE. ** p <0.010; *** p <

0.001
Source: By Authors, 2023

CONFIRMATORY FACTOR ANALYSIS - CFA

Subsequently, structural modeling was performedbased on
the measurement model.Several parameters were used to
assess the overall goodness-of-fit of the hypothetical model
[26]. As shown in Table 6, the results of structural equation
modeling acquired from the proposed theoretical model

RMSEA = 0.060, RMR = 0.04, TLI = 0.944, CFI = 0.960. These fit
statistical indices were all better than the recommended
cutoff values, as shown in Table 6. The CMIN/DF ratio was
lower than the recommended threshold value of 3. RMSEA
was less than the recommended cutoff value of 0.08, and
the RMR value was less than the recommended threshold of
0.05. Accordingly, most of the overall fitindices showed a

revealed that CMIN/DF = 1.883 (p=0.000), GFI = 0.914, good fit between the data and model.
TABLE 6. FIT INDICES FOR STRUCTURAL MODEL
Recommended Threshold
Structural Model Statistic Fit Indices
(Hooper et al., 2007)

CMIN 231.669 -

CMIN/DF 1.883 <3

GFI 0.914 >0.9

RMSEA 0.060 <0.08

RMR 0.04 <0.05

LI 0.944 >0.9

CFI 0.960 >0.9
Source: By Authors, 2023

infention, whereas perceived risk negatively and

STRUCTURAL EQUATION MODELING - SEM ANALYSIS

Table 7 and Figure 3 present the results of the Structurd
Equation Modeling and hypothesis testing. Perceived ecse
of use (B =-0.344, p = 0.000) and perceived benefit (B =
0.227, p = 0.002) positively and significantly affected usage

significantly influenced usage infention (B = -0.189, p =
0.004). Trust in the provider positively and significantly
influenced usage intention ( = 0.281, p = 0.000) and
perceived benefit (B = 0.510, p = 0.000), but negatively
influenced perceivedrisk (B =-0.677, p = 0.000). Perceived
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ease of use significantly and positively affected perceived
benefit (B = 0.241, p = 0.004), whereas the effect of
perceivedease of use on perceivedrisk was not statistically
significant (p =0.128).

Overall, perceivedease of use, trust in provider, perceived
benefit, and perceived risk significantly affected usage

intention, and the structural model explained 68.4% of the
variationinusage intention (R2 = 0.684).Trust in provider and
perceived benefit significantly affected perceived benefit,
and the structural model explained 45.5% of the variationin
perceived benefit (R2 = 0.455). Only frust in the provider
significantly affected perceived risk, which could explain
37.5% of the variation in perceivedrisk (R2 = 0.375).

TABLE 7. PATH COEFFICIENTS AND THE RESULT OF HYPOTHESES TEST

| Hypotheses ‘ Path coefficients Significance | Findings
PE > Ul 0.344 0.000 Supported
TP > Ul 0.281 0.000 Supported
PB > Ul 0.227 0.002 Supported
PR > Ul -0.189 0.004 Supported
PE > PB 0.241 0.004 Supported
PE > PR 0.135 0.128 Not Supported
TP > PB 0.510 0.000 Supported
TP > PR -0.677 0.000 Supported
Source: By Authors, 2023
FIGURE 3. THE STRUCTURAL MODEL AND R2 VALUES
Perceived risk
R2 = 0.375 N
= r ¥
,g-.ﬁ"‘ 7 ’%&,’
K‘" },t -
Trust in provider / 0.284%++ ™, >
7
r \
. p / Usage intention
Perceived ease |, ‘ 0.344% %+ . R =0.684
of use - /
{:3_-;_-‘%. 4“
/‘*‘ ** Q"';,
Perceived benefit
R* =0.455
Dashed lines represent unsupported paths. *p <0.05, **p <001, *** p <0.001.  Source: By Authors, 2023
service. According to the SEM results, the model

RESEARCH RESULTS DISCUSSION

This research investigated the factors influencing the
behavioral intention of customers to accept and use
telemedicine services. To the best of our knowledge, this is
the first study on customer behavior toward adopting
telemedicine services in Vietnam. The data collected
significantly supported the proposed hypothetical model
the
interdependence among trust in the provider, perceived

and provided a valuable understanding of
ease of use, perceived risk, perceived benefit, and

behavioral intention to adopt a new format of medical

demonstrated a good fit and was beneficial for assessing
and predicting customers’ behavioral intentions.

The results supported the directimpact of trustin provider,
perceived ease of use, perceived risk, and perceived
benefit on usage intention, the directinfluence of trust in
provider on perceivedrisk and perceived benefit, and the
direct impact of perceived ease of use on perceived
benefit. However, the results showed that perceived ease
of use affected perceived risk nonsignificantly. This
unexpected finding could be attributed to the popularity
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of smartphones and mobile technology in the society
nowadays. The average perceived ease of use survey
score was 3.9 (Table 2), which showed that most of the
participants  were capable of using telemedicine
applications on smartphones and computers. Moreover,
most attendants had a high educational background and
livedin large cities. This explains why they learned how to
use new mobile technology faster than average. Thus,
perceivedrisks related to ease of use were not significant
in the investigated population. However, perceived risks
from other causes, such as doctor quality and security,

were much more obvious for these people.

The results also indicated that well-educated and young
people generally had positive perceptions of perceived
ease of use (mean 3.9), perceived benefit (mean 4.2), and
usage intfention (mean 4.1). These resultsimply that a group
of potential customers who appreciate the benefits of
telemedicine and are ready to adopt this service has been
formed in society. They are urban residents in the age
range of 20 to 40 years, with a high educational
background, busy lifestyle, and above-average income.
Thus, service providersshould target the customer segment
based on these demographic characteristics.

Perceived ease of use and frust in the provider were the
mostsignificant direct antecedents of usage intentions. The
empirical results of this study indicate that service providers
need to build solid customer trust. Moreover, investing in
technology platforms to improve the user experience (UX)
and user interface (Ul) should be prioritized to enhance
customer acceptance [27]. In addifion, consistent with
previous studies, the positive effect of trust in a provider on
usage intenfion is partly mediated by perceived benefit
and perceivedrisk. Trust in the provider strongly influenced
perceived risk and perceived benefit, whereas perceived
ease of use only significantly affected perceived benefit.In
addition, Davis et al. (1989) also found that users are more
likely to accept a new IT product if they think that the
system is useful regardless of whether they like it. These
findings also imply that frust in a provider plays a key rolein
customers’ decision-making process. Accordingly, the
service provider should focus on improving customer trust
through appropriate practices, such as publicizing doctor
information, cultivating doctor - patient and service
provider - patient relationships through communication
and media activities, in-person consultation events, and
CSR activities.The service provider must strictly comply with
the regulations and ethical standards in telemedicine to

avoid harmful consequences and mitigate the risk of losing
frust from the customer.

RESEARCH LIMITATIONS AND FURTHER
RESEARCH DIRECTIONS

I
In this study, we used behavioral intention as the
dependent construct instead of actual usage behavior.
Although this approach is appropriate forinvestigating new
technologies that have not been popular in society, it
cannot explain actual usage behavior. Theoretically, this
study integrated the technology acceptance model (TAM)
and the extended valence framework to provide an
efficient behavioral model for understanding customer’s
intention to use telemedicine service. The hypothetical
framework went further than the original TAM by infegrating
the relationships among trust in providers, technological
factors (perceived ease of use), perceived risk - benefit
and usage intention. The proposed model wasindicated to
be valuable for assessing and finding solutions to positively
influence the usage intention of telemedicine service cs it
provided a theoretical model that helps to understand the
relationships among these constructs. The resultsindicated
statistically significant causal effects of frust in provider,
perceived ease of use, perceived risk and perceived
benefit on usage intention; influence of trust in provider on
perceived risk and perceived benefit, and also direct
impact of perceived ease of use on the perceived benefit.
The participants of this study mostly belonged fo the midde
—highsocial class who were well educated, young — midde
age (< 40 years old), livedin big cifies, and had middle —
high income. Thus, they have more capabilities to adopt
new fechnologies than the average population. Further
research should include populations with more diversified
demographic characteristics, especially older people,
residents living in rural areas, lower income, and
educational background. Telemedicine service providers
can target the middle —high social classinthe early stages.
However, they also need to cover the lower classinsociety
because they are more crowded and more likely to benefit
from telemedicine services. Future research investigating
actual telemedicine usage in real business circumstances
will provide more comprehensive insights info this model for
evaluating and predicting the level of customer
acceptance. These studies could be implemented when

telemedicine services become more popularin society.

The provision of medical services is being fransformed by
advanced technologies such as e-health, telehealth, and
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telemedicine.The increasing adoption of felemedicineisin
light of the big trends of digitalization and globalizationin

Immunology: In Practice, Elsevier Inc Vol. 7, No. 8, pp.
2546-2552.

medicine. Telemedicine not only represents the future of 3. Hill, R.J., Fishbein, M. and Ajzen, |. (1977). "Belief,
medical pracfticing, it is currently a primary means of Atfitude, Infention and Behavior: An Introduction to
expanding care to those with limited access to physicians. Theory and Research.:” Contemporary Sociology, Vol
To be truly patient centered, healthcare must be 6,No. 2, p. 244.
affordable and accessible. Growing evidence of 4. Davis, F.D. (1989). “Perceived usefulness, perceived
telemedicine’s effectiveness is encouraging; however, ease of use, and user acceptance of information
moreresearchis neededonthe impact of telemedicine on technology:” MIS Quarterly: Management Information
cost, quality, access, and patient experience. There is no Systems, Vol. 13, No. 3, pp. 319-339.
doubt that telemedicine will confinue to increase in 5. McKnight, D.H., Choudhury, V. and Kacmar, C. (2002).
popularity. Technically, IT platforms and infrastructure “Developing And Validating Trust Measure for E-
dedicated to felemedicine are underdeveloped in Commerce: An Integrafive Typology. Informatin
Vietnam. Although this kind of medical service is very System Research.:” Information Systems Research, Vol.
popular worldwide, its social acceptance in Vietnam is sfill 13, No. 3, pp. 334-359.
limited.Telemedicine providers needto overcomeexisting 6. Kim, D.J., Ferrin, D.L. and Raghav Rao, H. (2009). “Trust
barriers and improve the business model, service design, and satisfaction, two stepping stones for successful e-
technology,  marketing strategy, and customer commerce relationships: A longitudinal exploration”
relationships to be successful inthis business field. This study Information Systems Research, Vol. 20, No. 2, pp. 237-
can serve as a foundation for further action to build, 257.
develop, and popularize telemedicine servicesinVietnam. 7. Gong, Z., Han, Z., Li, X., Yu, C.and Reinhardt, J.D. (2019).
Future research could continue to explore other factors “Factors Influencing the Adoption of Online Health
that influence customers’ decisions to adopt telemedicine. Consultation Services: The Role of Subjective Norm,
We hope that this research will provide realistic values to Trust, Perceived Benefit, and Offline Habit:” Frontiers in
practitioners, service providers, and scholars. Public Health, Vol. 7, No. October, pp. 1-9.
8. Surendran, P. (2019)."Technology Acceptance Model:
A Survey of Literature:”
ACKNOWLEDGEMENTS 9. Lowry,P.B., Gaskin, J.E.,, Twyman, N.\W., Hammer, B. and
This paper was funded by the University of Economics Ho Roberts, T.L. (2013). “Taking ‘fun and games’ seriously:
Chi Minh City (UEH) in Vietnam. Proposing the hedonic-motivation system adoption
model (HMSAM)": Journal of the Association for
ETHICAL APPROVAL: .
" hh ved ) | {data f Information Systems, Vol. 14,No. 11, pp. 617-671.
is research has received no grant or relevant data from
o g 10. Scherer, M. and Craddock, G. (2002). "Matching
any organization.
. . . . . o Person & Technology (MPT) assessment process:”
On the basis of "Regulations on integrity rules in scientific o
. ] . o . Technology and Disability, Vol. 14, pp. 125-131.
researchat University of Economics Ho Chi Minh City (UEH) - . .
in 2019" (No. 3145/QyD-DHKT-QLKHHTQT). this stud 11. Williams, M.D., Slade, E.L. and Dwivedi, Y.K. (2014).
n o. - - .
! ( Y ). this study was “Consumers’ Intentions to Use E-Readers”: Journal of
conducted in line with the mentioned requirements. We . .
Computer Information Systems, Taylor & Francis Vol. 54,
also got ethical approval from the Ethical Committee of No.2, pp. 66-76
University of E ics Ho Chi Minh City (UEH). Specifically, R '
niversity of Economics Ho ChiMinh City (UEH). Specifically. ., - 11 Gnd McGraw, D. (2014). “For telehealth to
the respondents' anonymity was strongly guaranteed. . o . .
) o succeed, privacy and security risks must be identified
Support was totally deliberate, and the participants’ . .
. and addressed.:” Health affairs (Project Hope), Vol. 33,
responses would be utilized solely for scholarly purposes.
No. 2, pp. 216-221.

‘ 13. Chang, J. (2018). "Privacy and security concerns in
References o online health services:” Applied Economics Letters,
1. FEren, H., & V\{ebs’rer,. J.. G. (Eds.). (2018). Telemedicine Routledge Vol. 25, No. 19, pp. 13511354,

or?d Hectronic Medicine. CRC Press: 14. Ryu, H.-S. (2018). “What makes users willing or hesitant
2. Hliott, T. and Yopes, M.C. (2019). "Direct-to-Consumer . . .
ol dicine | ¢ Al 4 Clinicd to use Fintech 2: The moderating effect of user type:
elemedicine: ournal o er an inica
9y Industrial Management & Data Systems, Vol. 118, p. 0.
Success Factors of Telemedicine Startup In Vietham: The roadmap to transform healthcare custo mer behavior 13

Asia Pacific Journal of Health Management 2024; 19(1):i2749. doi: 10.24083/apjhm.v19i1.2749



20.

21.

22.

23.

24.

25.

26.

. Doney, P.M., Cannon, J.P. and Mullen, MR. (1998).

“Understanding the Influence of National Culture on
the Development of Trust:” Academy of Management
Review, Vol. 23, pp. 601-620.

. Comer, JM., Plank, R.E., Reid, D.A. and Pullins, E.B.

(1999). "Methods in Sales Research: Perceived Trust in
Business-to-Business Sales: A New Measure:” Journal of
Personal Selling & Sales Management, Routledge Vol.
19,No. 3, pp. 61-71.

. Gefen, D., Karahanna, E. and Straub, D. (2003). “Trust

and TAM in Online Shopping: An Integrated Model:”
MIS Quarterly, Vol. 27, pp. 51-90.

. Davis, F., Bagozzi, R. and Warshaw, P. (1989). “User

Acceptance of Computer Technology: A Comparison
of Two Theoretical Models:” Management Science,
Vol. 35, pp. 982-1003.

. Venkatesh, V., Morris, M., Davis, G. and Dawvis, F. (2003).

“User Acceptance of InformationTechnology: Toward
a Unified View:" MIS Quarterly, Vol. 27, pp. 425-478.
Henseler, J., Ringle, C.M. and Sarstedt, M. (2015). “A
new criterion for assessing discriminant validity in
variance-based structural equationmodeling:” Journal
of the Academy of Marketing Science, Vol. 43, No. 1,
pp. 115-135.

Farrell, A. M., & Rudd, J. M. (2009). Factor analysis and
discriminant validity: A brief review of some practicadl
issues. In Australia and New Zealand Marketing
Academy Conference 2009. Anzmac.

& Mullen, M. (2008,
September). Evaluating model fit: a synthesis of the
In7th
European Conference on research methodology for

Hooper, D., Coughlan, J.,

structural  equation modelling literature.
business and management studies (Vol. 2008, pp. 195-
200).

Weston, R. and Gore, P. (2006). “A Brief Guide to
Structural  Equation Modeling:”
Psychologist, Vol. 34, pp. 719-751.
Cerny, B.A. and Kaiser, H.F. (1977). "A Study Of A

Measure Of Sampling Adequacy For Factor-Analytic

The Counseling

Correlation  Matrices..”  Multivariate  behaviordl
research, Vol. 12, No. 1, pp. 43-47.

Tang, Z., Gong, Z., Han, X. and Peng, X. (2018). “*Public
Interestin Confinuance of Use of Chinese Government
Portals: A Mixed Methods Study:” Telematics and
Informatics, Vol. 35.

Ogbanufe, O. and Kim, D.J. (2018). "Comparing
fingerprint-based biometrics authentication versus
fraditional authentfication methods for e-payment:”

Decision Support Systems, Vol. 106, pp. 1-14.

27. Okumus, B., Ali, F., Bilgihan, A. and Ozturk, A.B. (2018).

“Psychological  factors influencing customers’
acceptance of smartphone diet apps when ordering
food af restaurants”: International Journal of Hospitality

Management, Pergamon Vol. 72, pp. 67-77.

Success Factors of Telemedicine Startup In Vietham: The roadmap to transform healthcare custo mer behavior 14
Asia Pacific Journal of Health Management 2024; 19(1):i2749. doi: 10.24083/apjhm.v19i1.2749



