
ARTICLE

Factors influencing continuance intention to use
mobile banking: an extended expectation-
confirmation model with moderating role of trust
Giang-Do Nguyen 1,2 & Thu-Hien Thi Dao 1,3✉

This study explores the impacts of user adaptation and its antecedents, including perceived

usefulness, self-efficacy, and subjective norm on continuance intention towards mobile

banking. Based on (1) extended expectation-confirmation model, (2) adaptive structuration

theory for individuals, and (3) decomposed theory of planned behavior, and by incorporating

user adaptation and trust perspectives, this study proposes and validates a research model by

using convenient and snowball sampling techniques, face-to-face survey with a sample of 523

consumers of large banks in Vietnam. The partial least squares structural equation modeling

SmartPLS 4.0 software is employed for data analysis. The research findings reveal that (1)

except for subjective norm, perceived usefulness, satisfaction, adaptation, and self-efficacy

significantly impact continuance intention; (2) trust moderates the relationship between

adaptation and continuance intention. Theoretical and managerial implications are provided

to broaden the information technology continuance literature, suggesting how banks should

sustain strong relationships with mobile banking customers.
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Introduction

As a result of the rapid growth of information technology
(IT) systems, internet-mobile communications and
smartphones, mobile commerce (m-commerce) is

experiencing a huge breakthrough. Mobile banking (m-banking),
or MB for short, is now exceptionally popular in the m-commerce
sector (Lee et al., 2023; Naruetharadhol et al., 2021; Ngai and
Gunasekaran, 2007; Tiwari et al., 2006). Financial institutions and
banks (hereafter banks) provide their customers with ubiquitous
services such as transferring money, online payment, financial
transactions, and checking account balances by using installed
m-banking applications on smartphones, anytime and anywhere.
Mobile banking services have gradually attracted individual users
and are expected to become corporate customers’ primary pay-
ment channels (Khoa, 2021).

MB refers to a host of banking services performed by users
through specific bank applications installed on their smartphones
(Shaikh and Karjaluoto, 2015; Tang, 2019). It is different from
Internet banking (IB) in that users can access the service through
MB applications (or platforms) on mobile devices, while IB ser-
vices are only accessible through web browsers (Filotto et al.,
2021). Meanwhile, online banking is an umbrella term that is
often used interchangeably with IB to distinguish it from tradi-
tional banks (Khan et al., 2022).

M-bank services bring benefits for both the customers and the
banks. While m-banking benefits banks by reducing their oper-
ating costs, expanding new services, and improving service quality
(Foroughi et al., 2019), it enables customers to do banking services
with greater convenience, at suitable times and places, prompt
information and interaction (Abbasi et al., 2022; Shao et al., 2019).

Juniper research estimated that m-banking users would
increase drastically over the next 5 years and the growth rate is
predicted to be 53%, with the number of users reaching over 4.2
billion in 2026, up from 2.1 billion in 2021 (Smith, 2021). Statista
reported that the worldwide transaction value in digital payment
is expected to reach US$9.47tn in 2023, up from US$8.38tn in
2022, and projected to be US$14.79tn by 2027, with an average
annual growth rate of 11.79%. China and the United States are
the two best performers from the five largest digital banking
service markets, followed by the United Kingdom, Japan, and
Germany (Statista, 2022).

With its number of banking consumers exceeding 600 million,
the Southeast Asia region (SEA) is expected to be the fourth-
largest economy globally. The digital transaction volume will
more than double by 2030, with an estimated annual growth rate
of 15.7% (Vo and Dinh, 2021). Statista figures have also shown
that the country’s transaction value in the digital payments seg-
ment is estimated to be US$17.5bn in 2022 and US$40.52bn
by 2027.

PricewaterhouseCoopers (PwC) also described that Vietnam,
as the second best of the rising e-economies of SEA, has enor-
mous potential for digital banking and digital economy (PwC,
2018). Prior scholars have studied m-banking from various per-
spectives and theoretical frameworks. For example, Tiwari et al.
(2006) studied m-banking strategy and how mobile technologies
affect customer behavior in banks. Based on the technology
acceptance model (TAM) (Davis et al., 1989; Mohammadi, 2014)
examined the influences of user perceptions and attitudes to
intention toward using mobile banking. Susanto et al. (2016)
applied the expected-confirmation model (ECM) (Bhattacherjee,
2001) to examine the post-consumption phase of smartphone
banking. Hsiao et al. (2016) utilized the unified theory of
acceptance and use of technology (UTAUT) (Venkatesh et al.,
2003) to investigate how the millennial generation adopted
mobile banking services and an extended version of UTAUT.
Khoa (2021), based on the theory of privacy calculus, focuses on

the impacts of user data disclosure tradeoff on trust and loyalty in
m-banking services. Thus, the literature is incoherent, and its
findings are mixed in that the studies applied a variety of con-
structs and theoretical frameworks to suit a specific research
objective and service context (Ashique Ali and Subramanian,
2022; Poromatikul et al., 2020; Shaikh and Karjaluoto, 2015).
Despite its benefits and dissemination, the level of m-banking
adoption is not up to the expectation, and its development is still
in a nascent stage, customers are reluctant to accept, and even
have resistance to innovative banking services (Chaouali et al.,
2019; Foroughi et al., 2019; Khoa, 2021; Thakur and Srivastava,
2013). While a considerable number of studies examined
m-banking adoption, there is limited research on continuance
intention (Naruetharadhol et al., 2021; Poromatikul et al., 2020).
Moreover, there is a complete lack of empirical research on the
impacts of user adaptation, an indispensable behavior in IT usage
(Nguyen and Ha, 2022), on continuance intention in m-banking
service settings, and surprisingly, up to now very little research
has been carried out on mobile banking in Vietnam context
(Ashique Ali and Subramanian, 2022; Franque et al., 2021; Ha
et al., 2022; Shaikh and Karjaluoto, 2015; Yan et al., 2021).
Likewise, trust is considered as an antecedent or outcome con-
struct in many studies on continuance intention in mobile
banking (Franque et al., 2021; Kourouthanassis et al., 2015;
Shaikh et al., 2023), there are quite a few studies on trust as a
moderator.

Recognizing these gaps in IT continuance literature, this study
attempts to apply the ECM, decomposed theory of planned
behavior (DTPB) (Taylor and Todd, 1995), and adaptive struc-
turation theory for individuals (ASTI) (Schmitz et al., 2016) and
integrates with trust perspective to investigate user continuance
intention to use m-banking in Vietnam context. This research
seeks to answer three questions: (1) What are the determinants of
user behavioral adaptation, and user continuance intention to use
m-banking? (2) How do these determinants affect user adapta-
tion, and lead to continuance intention? And (3) How does user
trust moderate the impact of adaptation and satisfaction on
continuance intention?

The study contributes to IT continuance literature in multiple
ways. First, this study is the first to integrate three theoretical
frameworks ECM, DTPB, and ASTI, and user adaptation and
trust perspectives to provide a novel extended ECM model to
predict user CI in a mobile banking setting. Second, the model is
a pioneer in assessing the moderating role of trust in two
important relationships between SA and CI, and ADP and CI.
The connection between SA and CI has enriched the literature
with the importance of user adaptation and trust in the formation
of continuance intention. Third, this study is among the first to
utilize DTPB to decompose its monolithic belief structures of
normative belief (SN) and control belief (SE) (Taylor and Todd,
1995) and evaluate how these decomposed factors affect directly
CI and user adaptation, leading to CI in the emerging context of
Vietnam (Nguyen and Ha, 2022).

The study has been structured as follows. The theoretical
background review and hypotheses development are presented in
the next section. This is followed by the methodology in Section
3. The key findings from the data analysis of this research are in
Section 4. A detailed discussion of the findings, implications, and
finally directions for future research are positioned in the last
section.

Literature review and hypotheses development
Mobile banking service. According to Barnes and Corbitt (2003),
the first m-banking application was deployed for users in Europe
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to make bill payments and check their account balance, as early as
1990. Barnes and Corbitt (2003) determined “m-banking as a
channel whereby the customer interacts with a bank via a mobile
device” (p.3). Tiwari et al. (2006) claimed that m-banking is the
cornerstone of mobile commerce and is seen as the availability of
banking- and financial-related services via smartphones. The
scholars stated that “mobile banking refers to provision and
availment of bank-related financial services with the help of
mobile telecommunication devices” (Tiwari et al., 2006). The
study by Ngai and Gunasekaran (2007) argued that mobile
banking and payments were the most popular mobile commerce
applications that support financial activities. As explained by
Yuan et al. (2016), “m-banking means that users adopt mobile
terminals such as cell phones to access payment services
including account inquiry, transference, and bill payment” (p.20).
Shaikh and Karjaluoto (2015) posited that m-banking was a type
of mobile commerce that was an essential business model based
on the mobile application service system. Researchers use inter-
changeable terms to refer to mobile banking, including mobile
banking, mobile payments, mobile transfers, mobile finance, and
smartphone banking (Ashique Ali and Subramanian, 2022;
Shaikh and Karjaluoto, 2015; Susanto et al., 2016). These ter-
minologies are targeted services of various studies; while they are
slightly different in features (e.g., money transaction), they
combine to form the family of m-banking services. One of the
most popular m-banking services is mobile payment. Mobile
payment is a set of financial services performed by installing an
application on a smartphone, for customers to pay sellers (e.g.,
bank, corporate, individual) for products, services, and bills.

Continuance intention and expectation-confirmation model
Continuance intention. The term “IS continuation” refers to the
user’s decision to continue using the information system (IS) after
initial acceptance (Bhattacherjee and Barfar, 2011). Bhattacherjee
(2001) defined IS continuance intention as a user’s intention to
continue to use an IS, and continuance could happen just after
acceptance (first usage) to distinguish between the two concepts
of behavioral acceptance and continuance (Bhattacherjee and Lin,
2015). Nabavi et al. (2016) described it as the user’s post-adoption
behavioral patterns, which included both continuation intention
(CI) and continuance usage (CU).

The majority of the IS literature over the past two decades has
focused on user adoption and initial usage of IS (Nabavi et al.,
2016; Susanto et al., 2016). In contrast to the number of studies
on initial adoption, continuation intention has attracted com-
paratively little attention (Hong et al., 2017). There is a shift in
focus from user adoption to the continued use of individual
behavior at the post-adoption stage. (Bhattacherjee and Lin, 2015;
Tam et al., 2020; Yan et al., 2021). As a result, research on IT
continuance has increased rapidly in recent years and spread to
various contexts (Franque et al., 2021), such as continuance
intention in mobile information systems (e.g., mobile payment),
social network systems (e.g., social networking) (Sullivan and
Koh, 2019) and electronic business information systems (e.g.,
mobile commerce) (Gao et al., 2015).

Yan et al. (2021) posited that the three theories that researchers
use frequently to explain CI are the technology acceptance model
(TAM) (Davis et al., 1989), expectation-confirmation theory
(ECT) (Oliver, 1980), and IS continuance model or expectation-
confirmation model (ECM) (Bhattacherjee, 2001). TAM was
initially used to predict the possibility of new IS, assuming the
influence of perceived ease of use and the perception of usefulness
on attitude toward technology acceptance (Davis et al., 1989). An
expansion of the ECT and TAM is the ECM that has posited that
after initial adoption, a user’s satisfaction with the technology and

assessment of the system’s value may develop, leading him/her to
use the technology (Bhattacherjee and Lin, 2015).

Expectation-confirmation model. Rooted on the ECT, Bhatta-
cherjee (2001) has suggested the expectation-confirmation model
to predict user IS continuance intention. While ECT has been
extensively utilized in consumer behavior to examine user satis-
faction, repurchase behavior, and service marketing as a whole
(Yuan et al., 2016), ECM is the foundation of a post-acceptance
model used in IS literature to investigate the impacts of user
perceptions and expectation in technology continuance
(Bhattacherjee, 2001). The ECM has posited that confirmation
from a previous use of technology substantially influences satis-
faction and perceived usefulness (PU), which were strong deter-
minants of CI. Confirmation refers to the agreement between the
IT product’s actual and expected performance. ECM has dis-
cussed the distinction between the initial adoption and con-
tinuance behavior of IT products/services (Sreelakshmi and
Prathap, 2020). According to ECM, consumers may have
expectations before using items. After using these items, they
assess the performance to gauge their satisfaction and con-
tinuance intention. Scholars have argued that other important
factors have a direct or indirect impact on the continuation
intention (Nguyen and Ha, 2022).

The ECM has been used in research to analyze users’
continuous use of IS contexts such as ride-hailing (Malik and
Rao, 2019); food delivery services (Ramos, 2022), and mobile
payment (Purohit et al., 2022; Sasongko et al., 2022). Thanks to
ECM’s capability to examine continuation intention in the
context of mobile apps and financial services, the model is used
in this study to predict users’ continuance intention in the
m-banking context.

Confirmation and PU are the factors that determine whether
customers are satisfied with the IT. In many contexts, such as
those involving the internet, information systems, and m-
commerce, PU is a significant predictor of behavioral intention
(Nabavi et al., 2016). Furthermore, confirmation may be used to
express the perceived usefulness of IS, particularly when the users’
first perception of usefulness is not definite since they are unsure
of what to expect from utilizing the IS.

Prior studies identify various antecedents of CI, which are
divided into four basic categories: technological, psychological,
social, and behavioral factors (Yan et al., 2021). Poromatikul et al.
(2020) studied the post-adoption of m-banking and found that
continued usage is strengthened by satisfaction, perceived
usefulness, trust, and confirmation.

As this study is grounded in ECM, our research model has
inherited the original ECM’s five factors (i.e., confirmation,
perceived usefulness, satisfaction, and continuance intention) and
its generic hypotheses. Based on the ECM and the aforemen-
tioned prior published studies (Ha et al., 2022; Tam et al., 2020;
Yuan et al., 2016), this research proposes the following
hypotheses:

H1: Users’ satisfaction is positively associated with continuance
intention to use m-banking.

H2: Perceived usefulness is positively associated with con-
tinuance intention to use m-banking.

H3: Perceived usefulness is positively associated with users’
satisfaction.

H4: Confirmation is positively associated with users’
satisfaction.

H5: Confirmation is positively associated with the perceived
usefulness of m-banking.

Decomposed theory of planned behavior. The work by Taylor and
Todd (1995) applies the TPB to technological innovations by
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decomposing its monolithic or unidimensional belief structures
into a set of multidimensional constructs that explain user
behaviors in various IT-enabled contexts (p.140). While TPB
(Ajzen, 1991) includes unidimensional belief structures, including
attitudes, subjective norm (SN), and perceived behavioral control
(PBC) (e.g., self-efficacy), decomposed TPB disintegrates these
structures into multidimensional contextual variables. According
to DTPB, (1) behavioral belief or TPB’s attitude is fragmented
into three factors compatibility, complexity, and relative advan-
tage; (2) normative belief is a subjective norm; (3) control beliefs
are divided into the efficacy and facilitating conditions.
Researchers have largely employed DTPB to predict user pre-
adoptive (i.e., adoption) and post-adoptive usage of IT-enabled
services in numerous settings. Rodríguez Del Bosque and Herrero
Crespo (2011) have investigated users’ acceptance of e-commerce.
While Lau and Kwok (2007) investigated how e-government
strategies impact small and medium enterprises (SMEs), Ajjan
et al. (2014) inspected employees’ continued usage of a company’s
instant messaging applications. Regarding the app-based business
context, researchers have studied the associations of SN, PBC
with CI on m-commerce acceptance (Khoi et al., 2018), the
impacts of PU and SN on user satisfaction and continued usage
intention towards ride-hailing applications (Joia and Altieri,
2018). In mobile banking, a few researchers have applied DTPB
(Souiden et al., 2021), for example, Zhou (2014) examined con-
tinuance usage. Thus, the DTPB’s application can enlighten the
behavioral usage and intention in the mobile banking setting.
Three DTPB’s belief structures are prospective determinants of
customer behavioral adaptation and continuance usage (Taylor
and Todd, 1995).

Subjective norm. TPB and DTPB view subjective norm (SN) as a
key social determinant encouraging user intention to specific
actions (Bhattacherjee and Lin, 2015; Mouakket, 2015). SN is
denoted as the perceived external pressures (e.g., from important
people) on whether to conduct a specific action in a
certain situation (Lee and Kim, 2021). In our study, the subjective
norm is regarded as recommendations, guidance, or opinions
from key persons (i.e., colleagues, friends, or family members) for
users to use mobile banking (Mohammadi, 2015). The influence
of SN on user behavioral intention has been recognized by pre-
vious studies, including Fu and Juan (2017) in transportation
service, Liébana-Cabanillas et al. (2015) in m-payment, Mar-
inkovic and Kalinic (2017) in e-shopping, Zhao and Bacao (2020)
in food-delivery services, and (Hamilton et al., 2021) for e-health
services. The more the customers accept suggestions, the more
likely it is that they will decide to use mobile applications.
Recently, the importance of the associations between SN and
satisfaction, behavioral intention, and actual use of m-application
services has been reported in fintech and mobile banking studies
(Daragmeh et al., 2021). Hence, the study suggests two following
hypotheses:

H8: Subjective norm is positively associated with continuance
intention to use m-banking.

H10: Subjective norm is positively associated with behavioral
adaptation to m-banking.

Self-efficacy. According to the DTPB, facilitating conditions and
self-efficacy (SE) that are distinct from a user control belief,
influence both behavioral intention and actual usage behavior.
Bandura (2010) explained SE as users’ beliefs in their abilities to
act effectively and stated that self-efficacy judges “how people feel,
think and behave” (p. 1). A prior study by Gupta et al. (2020)
examined user SE and its significant impact on behavioral
intention in Internet banking and payment. While Thakur (2018)
denoted that SE is linked to continuance intention in m-

commerce, Kang and Lee (2015) posited that SE is a determinant
of CI towards online services. In e-learning, Rekha et al. (2023)
argued that SE impacts users’ behavioral usage activities. For the
ride-hailing service, while Malik and Rao (2019) examined the
linkage between SE and continuance intention, Nguyen and Ha
(2022) advanced to study further how SE influences user beha-
vioral adaptation and continuance intention. Thus, we hypothe-
size the following hypotheses:

H7: Self-efficacy is positively associated with continuance
intention to use m-banking.

H11: Self-efficacy is positively associated with behavioral
adaptation to m-banking.

IT adaptation and adaptive structuration theory for individuals.
There are various definitions of IT adaptation (Nguyen and Ha,
2022), such as reinvention (Rogers, 1983), mutual adaptation
(Leonard-Barton, 1988), appropriation (DeSanctis and Poole,
1994), post-adoption (Jasperson et al., 2005), and so on.
Researchers claim that technological adaptation refers to mod-
ifications and changes made once a new technology is installed in
a specific organizational context (Orlikowski, 2000). Leonard-
Barton (1988) stated that adaptation is mutual adaptation because
of that technology features and users’ behaviors need to adapt to
each other simultaneously and efficiently. Rogers (1983) argued
that users could continue to use IT when the spread of an IT
reaches the confirmation phase as it is adopted. IT implementa-
tion literature (Jasperson et al., 2005) has classified the process
into six phases (i.e., initiation, adoption, adaptation, acceptance,
usage, and incorporation). Amongst these phases, adaptation is
considered to be one in which users perform actions on the IT to
assimilate it appropriately into their workplace.

According to Ha et al. (2022), there is a prevailing framework
for exploring IT adaptation that involves a pair of theories
including adaptive structuration theory (AST) (DeSanctis and
Poole, 1994) and adaptive structuration theory for individual
(ATSI) (Schmitz et al., 2016). The difference between the two
theories is that while the AST is generally applied to study
organizational and group adaptation, the ASTI is applied at the
individual level. In contrast, the commonality is that both theories
defined the adaptation process as a consequence of a “structure
episode”, the mutual interaction between IT and the user’s task in
the workplace. The adaptation process has three characteristic
input blocks, including technological, task, and personal char-
acteristics, that create the output of better decision outcomes
(DeSanctis and Poole, 1994; Schmitz et al., 2016). Accordingly,
when implementing IT into group or individual activities, users
try, modify, and adapt the IT to achieve better outputs or make
decisions. Additionally, the task-technology fit (Goodhue and
Thompson, 1995) considered IT utilization as an integrated
concept having three adaptive elements (i.e., technology, task, and
individual actions with both). Inspired by TTF, Barki et al. (2007)
formed the Information System Use-Related Activity Model
(ISURA) that defined individual adaptation as a combination of
three factors including interaction, task-technology adaptation,
and self-adaptation. Furthermore, according to Beaudry and
Pinsonneault (2005), user adaptation is coping behaviors that are
employees’ efforts relevant to technology, work, and personal
factors. Thus, IT adaptation is explained as user behaviors that
show how people use and change technology, how decisions are
made, how well they perform, and whether they continue
working with the IT (Barki et al., 2007; Beaudry and
Pinsonneault, 2005; Nguyen and Ha, 2022). Considering prior
seminal research, this article has defined user adaptations as
activities performed by users that adjust the features of
m-banking applications and practices of doing banking to meet
their preferences, necessities, and circumstances. Therefore,
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behavioral adaptation for a mobile banking service can increase
customer satisfaction and encourage customers to keep using it in
the future.

Even though studies have identified IT adaptation as a
determinant in post-adoptive behavior or continuation, research
on this topic has not yet been completed. (Bhattacherjee and
Barfar, 2011; Nguyen and Ha, 2021). Very few researches confirm
the impact of user adaptation on CI and investigate it in the
context of mobile banking. To address this gap, this study intends
to investigate the correlations of behavioral adaptation with user
satisfaction and continuance by hypothesizing the following:

H6: Behavioural adaptation is positively associated with
continuance intention to use m-banking.

H12: Behavioural adaptation is positively associated with user
satisfaction.

In addition, the construct of perceived compatibility towards a
specific behavior is considered comparable to expected perfor-
mance or PU (Taylor and Todd, 1995; Venkatesh et al., 2003).
Thus, it is the user’s perceived usefulness of the m-banking app
characteristics and its service advantages over traditional financial
payment methods that combine to encourage users to utilize the
m-banking service (Susanto et al., 2016). Based on these theories
and the aforementioned argument, we propose the following:

H9: Perceived usefulness is positively associated with beha-
vioral adaptation to m-banking.

Trust. Trust is studied in many different contexts and has various
definitions, reflecting the meaningful nature of trust (Soleimani,
2022). One of the most acceptable definitions in the marketing
and information technology literature of trust is proposed by
Mayer et al. (1995), who claim that trust is understood as “the
willingness of a party to be vulnerable to the actions of another
party based on the expectation that the other will perform a
particular action important to the trustor, irrespective of the
ability to monitor or control that other party” (Mayer et al.,
1995). In the e-commerce environment, researchers argued that
trust helps users to overcome their perception of risk and
unwillingness, and users are likely to conduct the following
actions: accepting recommendations from e-commerce vendors,
sharing information online, and, most importantly, purchasing
from e-commerce applications (McKnight et al., 2002). Trust is
seen as consisting of three belief components, including ability,
integrity, and benevolence.

While ability means that m-commerce providers have the
knowledge and skills to accomplish their duties, integrity means
that they will maintain their commitments and not betray the
consumers, and benevolence means that online commerce
businesses prioritize and care for their consumers’ benefits, not

just their own. In mobile payment, scholars have claimed that
trust is the faith that encourages online buyers to become
willingly susceptible to the m-payment providers after realizing
the characteristics of the payment from which they are dealing
(Al-Adwan et al., 2020). Another point is that in m-commerce,
while Wei et al. (2009) denoted that trust is a belief in the safety
of using m-commerce, Sasongko et al. (2022) referred to trust as
the willingness of users to take risks caused by the transactions of
another party (e.g., a bank), believing in the expectation that the
bank will take beneficial action in favor of the bank users.
Researchers also posited trust as an essential direct influencer of
continuance intention in the online shopping context and mobile
payment settings (Poromatikul et al., 2020).

Drawing on prior studies, in our study, trust is the belief that
enables users to engage in m-banking service voluntarily, while
considering its susceptible mutual features. Trust likely reduces
the user’s perception of risk and reluctance and encourages user
initial usage (i.e., pre-adoption), enables users to make use of
m-banking services and leads to continuance usage (Gao et al.,
2015; Nguyen and Ha, 2021). While trust is inspected as a
contingent factor in limited contexts such as human resources
(Zhou et al., 2022), online hospitality (Han et al., 2022), and
e-government (Lee and Kim, 2022), very few explored its
moderating role in the financial sector such as mobile banking
(Ashique Ali and Subramanian, 2022). For e-wallet services,
Senali et al. (2022) have investigated the role of trust as a
moderator in the interactions between users’ perceptions of the
service (e.g. perceived usefulness) on intentions to use. Chong
et al. (2023) have investigated the moderating effect of trust on CI
in the e-commerce context in Malaysia. As such, based on
previous studies, we propose the following:

H13: Trust moderates the relationships between adaptation
and users’ continuance intention in using m-banking.

H14: Trust moderates the relationships between satisfaction
and users’ continuance intention in using m-banking.

Thus, based on the above theoretical references, the research
model including theoretical hypotheses is presented in Fig. 1.

Methodology
Data collection and sample. Our research involves a
questionnaire-based survey conducted with m-banking service
customers in Hanoi, Ho Chi Minh City, and Danang, the three
busiest megacities of Vietnam (World Population Review, 2022).
The m-banking respondents were selected from Vietcombank,
Vietinbank, and Techcombank, which are ranked the largest
banks in the country (Vietnam Credit, 2021). The selection was
based on the following three criteria suggested by Shaikh et al.

Fig. 1 Research model. Source: authors based on the theoretical references.
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(2023): (1) being a mobile banking account holder, (2) being a
mobile banking account holder, (2) having downloaded an
m-banking app, and (3) having experience in using at least one
m-banking service, such as bill payment and money transfers.
The pre-test for questionnaire items was also carried out using
group discussions with twenty (n= 20) bank officials, experts in
financial, and banking and management information system
sectors, and m-banking users. The purpose of the pre-test was to
gauge if any items used unfamiliar language or wording in the
questionnaire (Colton and Covert, 2007).

The questionnaire was finalized with three parts, including (1)
a screening questions part and a brief explanation of mobile
banking services (as suggested by the pre-test), (2) the second part
comprised 30 observed items, and (3) items designed to gather
the participants’ demographic details. A total of 700 question-
naires were distributed using convenience and snowball sampling
approaches, which were considered appropriate methods given
the context of our research model regarding a novel e-service (i.e.,
mobile banking) and the challenge of limited business data
availability of an emerging market such as Vietnam (Calder et al.,
1981; Sarstedt et al., 2017). The data was collected between
January and June 2022, primarily through face-to-face interviews,
as numerous respondents suggested on the day of the interview
that they could respond later using various electronic media.

Of the 700 questionnaires delivered, 523 were completed and
valid, which accounted for 74.7%. Face-to-face interviews and
online responses accounted for 69% and 31%, respectively. To
reduce response bias, a group of interviewers who were senior
banking and financial management students were trained on
survey skills (e.g., keeping the questionnaire’s order, not rephras-
ing questions) before undertaking the interviews. The respondents
were informed during the recruitment process that the interview
was voluntary, and their responses were treated with confidenti-
ality. The respondents were asked to tick the consent box before
an interview. All respondents were between the ages of 18 and 65.
Men comprise 49% of respondents, and women comprise 51%.
While students accounted for 17%, officers and other professionals
who were m-banking users accounted for 55% and 28%,
respectively. The majority of MB users received a monthly income
of $335 to $1250, but students received less than $335 per month.
Table 1 presents a summary of respondents’ profiles, including
gender, age, occupation, position, and monthly income.

The study sample size is 523, which is larger than “ten times
the largest number of structural paths directed at a particular
latent construct in the model” (Henseler et al., 2009). As

presented in Fig. 1, our research model consists of five paths
(from PU, SA, ADP, SN, and SE) that connect to the dependent
variable of CI, suggesting that several samples of above fifty
should be used. Therefore, our study’s total of 523 responses
fulfills the PLS-SEM minimum sample size condition (Ha et al.,
2023; Hair et al., 2019; Shmueli et al., 2019).

Measurement Scale. This study measures items using a Likert
scale with seven points ranging from strongly disagree (1) to
strongly agree (7). The seven-point Likert scale is considered a
measurement with a relatively high degree of precision and
simplicity (Nunnally, 1978). Measurements from earlier literature
were obtained and appropriately adjusted to ensure content
validity (Trochim et al., 2016).

The scales for CI and confirmation are each measured using
three items. The CI scale is modified from Bhattacherjee (2001)
and Baabdullah et al. (2019), while the confirmation scales are
altered from Susanto et al. (2016). The scales for PU, SE,
subjective norm SN, and ADP are measured in four items for
each construct. PU is adapted from Davis et al. (1989) and
Baabdullah et al. (2019), and SE is taken from Taylor and Todd
(1995) and Susanto et al. (2016). The SN scale is modified from
Bhattacherjee and Lin (2015) and Park et al. (2019). The scale for
trust is adapted from Gefen et al. (2003) and Gao et al. (2015).
The measures for ADP were taken by Nguyen and Ha (2022) and
Barki et al. (2007).

Empirical analysis and results
Evaluating outer model. A potential issue in a survey sample is
identified as common method variance (CMV) bias. Harman’s
single-factor test is used because it is appropriate for testing CMV
(Podsakoff et al., 2012). The findings show that the single factor is
22.067% of the variance, which is far less than 50%. Thus, in our
findings, CMB does not appear to be a concern (Podsakoff et al.,
2012). In addition, we conducted a comprehensive collinearity
analysis using SmartPLS to calculate the variance inflation factor
(VIF) (Becker et al., 2015). The results indicate that all VIF values
are lower than the recommended threshold of 3, suggesting that
CMV bias is not an issue in our study (Kock, 2017).

Subsequently, we used SmartPLS 4 for our data analysis. Table
2 presents the calculations of the outer model assessments,
including the outer loadings, Cronbach’s alpha, composite
reliability (CR), rho_A, rho_C, and average variance extracted
(AVE). During the reliability assessment, an indicator (PU3) was
removed as its value was lower than the cut-off point of 0.7 (Hair
et al., 2019). Moreover, as shown in Table 2, all CR values range
from 0.703 (TR) to 0.832 (SE), which is greater than the required
value of 0.70 (Hair et al., 2019; Jöreskog, 1971). This suggests that
all constructs meet the consistent reliability requirement.

This study uses the heterotrait–monotrait ratio of correlations
(HTMT) to assess discriminant validity, ensuring that HTMT
values should be below 0.85 (Hair et al., 2019; Kline, 2015). All
AVEs results range from 0.527 (TR) to 0.693 (CI), indicating that
convergent validity has been achieved. Therefore, as the test
displays that all HTMT values are less than 0.85, this
demonstrates that discriminant validity has been gained and that
the constructs of the research’s model are reliable and valid. The
results can be found in Table 3.

Evaluating inner model. Following the confirmation of the
external model’s quality, the internal model is evaluated. During
this step, the hypothesized direct and moderating relationships
were examined, as well as the model’s accuracy and predicting
strengths were calculated (Dawson, 2019). The recommended

Table 1 The participants’ demographic profile.

Demographic factor Frequency Percentage (%)

Gender Female 267 51
Male 256 49

Age (years) 18–23 89 17
24–55 246 47
56–65 188 36

Occupation Student 89 17
Officer 288 55
Other 146 28

Position Manager 73 14
Staff 199 38
Other 251 48

Monthly income Below $335 89 17
$335–$835 199 38
$835–$1250 136 26
Above $1250 99 19

Source: authors’ calculation.
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subsampling of 5000 for bootstrapping was used and its results
are described subsequently.

First, the variance inflation factor (VIF) or collinearity was
checked and all values were below 3, ensuring that the
multicollinearity issue of the inner model was resolved (Hair et
al., 2017). Next, standard assessment criteria were evaluated to
determine the significance of path coefficients. The criteria
include the coefficient of determination (R-squared), t-statistics,
and p-value (Hair et al., 2014). Figure 2 depicts the path
coefficients and R-squared for all variables. As Fig. 2 shows, R2

(CI)= 0.243, R2 (ADP)= 0.096, and R2 (SA)= 0.222. According
to (Hair et al., 2019), the higher the R-squared value, the stronger
the explanatory power of the inner model, and the endogenous
constructs are more predictable. After this, the PLSpredict was
additionally computed to assess the predictive power of the model
(Ringle et al., 2022).

Table 4 presents the model’s quality criteria from the
bootstrapping calculation results. As illustrated in Table 4, except
for the direct link SN-CI (H8), all relationships are statistically
confirmed as all of the p-values are less than 0.05. The predictive
performance calculation procedure was carried out with a
holdout sample-based and cross-validation coefficient k= 10.
Accordingly, the structural model’s predictive performance was
established since the Q-square predicted values of PU, SA, ADP,
and CI were all greater than zero (Shmueli et al., 2019).

Evaluation moderating effects. Trust is theorized to have a
moderating role in the relationships between the link ADP-CI
(H6) and the link SA-CI (H1). The data analysis has found that
while TR has a significant positive effect (β= 0.133, ρ= 0.002) on
the relationship of ADP-CI (H13 was supported), it has an

Table 3 Results of discriminant validity using HTMT.

ADP CI CON PU SA SE SN TR TR × SA TR ×ADP

ADP – – – – – – – – – –
CI 0.441 – – – – – – – – –
CON 0.328 0.329 – – – – – – – –
PU 0.229 0.405 0.420 – – – – – – –
SA 0.407 0.381 0.489 0.400 – – – – – –
SE 0.297 0.351 0.305 0.329 0.397 – – – – –
SN 0.289 0.255 0.49 0.229 0.326 0.447 – – – –
TR 0.217 0.202 0.558 0.384 0.286 0.365 0.493 – – –
TR × SA 0.138 0.107 0.179 0.16 0.177 0.19 0.239 0.063 – –
TR × ADP 0.089 0.207 0.126 0.087 0.128 0.119 0.18 0.067 0.457 –

ADP adaptation, CI continuance intention, CON confirmation, PU perceived usefulness, SA satisfaction, SE self-efficacy, SN subjective norm, TR trust.
Source: authors’ calculation.

Fig. 2 SmartPLS results. Source: SmartPLS outputs.
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insignificant effect on the link of SA-CI (ρ= 0.104) (H14 is not
supported). Accordingly, the support of H13 shows that the effect
of TR on CI depends on ADP. As shown in Fig. 3, the slope of the
line, depicting the moderating effect of TR on the relationship
between ADP and CI, is greater for a higher TR as compared to a
lower TR. Therefore, the higher the TR value, the stronger the
relationship between ADP and CI and vice versa. This finding
provides empirical evidence that unveils a moderating effect of
TR on the association of ADP and CI.

Discussions and implications
Discussions. This study has developed an innovative model to
predict the intention to continue using mobile banking apps in
Vietnam, based on three theoretical frameworks: ECM, ASTI, and
DTPB, and the perspective of trust. The study’s extended
expectation-confirmation model includes four factors: PU, CON,
SA, and CI, and incorporates two variables from DTPB (SN and
SE), one from ASTI (ADP), and the perspective of trust. Except
for the direct association SN – CI (H8) and the moderating link of
TR on SA-CI, all the hypotheses were confirmed (H1 to H7, H9
to H13). The study found that user adaption was an important
driver of CI, and trust played a moderating role in the relation-
ship between behavioral adaptation and CI.

The study found that user adaptation statistically affects
continuance intention. The finding is consistent with previous
research (Ha et al., 2022), indicating that “intention to reuse” is
contextually associated with actual usage. IT adaptation, supported by
perceived usefulness, self-efficacy, and subjective norm, has impacted
continuance intention to use mobile banking. This means that mobile
banking providers must offer digital banking services that are more
advantageous in terms of functional features, convenience, and
comparable prices than traditional services. Applications must also be
simple to use to support user confidence. In summary, users are
encouraged by influencers with their IT abilities to adapt to mobile
banking by modifying and tailoring the application’s functionalities.
Once adopted, users are driven to continue using the platform.

The study also found that PU, CON, SA, SN, and SE are all
positively related to CI, which is consistent with prior empirical
research (Chiu et al., 2021; Gupta et al., 2020; Lu et al., 2017;
Yuan et al., 2016). User satisfaction during the adaptation process
is a significant element fostering users’ continuance intention of
mobile banking. The study indicates that only SE has a positive
impact on CI, while SN does not. The study also suggests that
social influence is less appropriate when individuals decide
whether to continue using the banking application. Therefore,
banks must appropriately strategize to enhance customers’ self-
efficacy in mobile banking.

The study evaluated the moderating effects of trust on the
relationships between IT adaptation and user satisfaction and
continuance intention of m-banking settings. The findings
confirm that trust plays a moderating role in the link of ADP-
CI, while no evidence trust moderates the link of SA-CI. The study
suggests that once trusted, users will begin to adjust their behavior
and improve their intention to continue using the mobile banking
application (Foroughi et al., 2019; Yuan et al., 2016).

Contrary to our expectations, this study did not find any
evidence that trust has moderated the link of SA-CI (H14 is not
supported). While numerous earlier research studies have
confirmed a positive association between trust and SA (Sharma
and Sharma, 2019) and the moderating role of trust on SA-CI
(Kourouthanassis et al., 2015), an important finding of the
current study does not support this moderating effect. Unlike
Zhou et al. (2018), who asserted that trust moderates the link
between satisfaction and CI negatively in online payment
platforms in China, users’ trust in our study’s findingsT
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surprisingly has no moderating effects on the relationship
between user satisfaction and continuance intention to use
mobile banking. This discrepancy may be because the impact of
trust on customers’ perceptions and behaviors will change over
time (Grayson and Ambler, 1999). Thus, trust may not have an
impact on the SA-CI relationship when customers have adapted
and are satisfied with the service. In other words, customer
satisfaction and adaptation to mobile banking services signifi-
cantly impact their intention to continue using it and are not
moderated by their belief like trust. In addition, this conclusion
also confirmed that the ECM is an extensively robust model for
explaining IS continuance intention (Franque et al., 2020).

Theoretical contribution. The study provides three theoretical
contributions by filling considerable gaps in IT continuance lit-
erature. First, this study is the first to integrate three theoretical
frameworks, namely, ECM, DTPB, and ASTI, and user adaptation
and trust perspectives to provide an innovative extended ECM
model to predict user CI in a mobile banking setting. While these
three theories have been regarded as foundational frameworks for
measuring outcome behavioral changes and performance (e.g.,
post-adoptive behavior) (DeLone and McLean, 2016; Tam et al.,
2020; Yan et al., 2021), earlier research has been reluctant to
combine these theories and their key variables, thus providing
little evidence on how these factors affect CI. The findings reaffirm
all the model’s hypotheses, yet not the direct impact of SN on CI
in m-banking. Therefore, the research model validated by this
study can be considered a theoretical base model for predicting
continuance intention in m-commerce and similar settings.

Second, our model is a pioneer for assessing the moderating role
of trust in two relatively new relationships between SA-CI, and
ADP-CI. While behavioral adaptation and trust have been
recognized as substantial influencers to continuance intention
and user satisfaction (Franque et al., 2020; Nguyen and Ha, 2021),
few or no studies have ever explored the moderator of trust on
these two links. The fact that the results confirm that trust has
moderated the effect of adaptation to CI but has not moderated the
connection between SA and CI has enriched the IT continuance
literature with the importance of IT adaptation and trust.

Third and last, the study extends the limited research on
understanding SN, SE, and its determining impact on user
adaptation CI in m-banking services. This study is amongst the
first to utilize DTPB to decompose its monolithic belief structures of
normative belief (SN) and control belief (SE) (Taylor and Todd,
1995) as well as evaluate how these decomposed factors directly
affect CI and user adaptation, leading to CI (Nguyen and Ha, 2022).

Managerial implications. The research results also bring to
mobile banking service providers various practical managerial
implications. First, a detailed knowledge of the elements that
influence users’ intentions to continue using mobile banking can
assist service providers in identifying factors that influence mobile
banking use. According to the findings, IT adaptation is the best
predictor of user CI, followed by PU, SE, and SA. Therefore, the
facilitating adaptation process of the m-banking application is
very important for banks to shape their users’ intention to con-
tinue using the app. Vietnamese banking managers should pro-
vide customizable and personalized services that fit different
customer needs. Secondly, the study finds that perceived useful-
ness has substantial effects on continued usage intention. This
suggests mobile banking providers need to introduce an acces-
sible, convenient, beneficial, and easy-to-use mobile banking
system. Third, the results show that trust has a moderated role in
the relationship between adaptation and continuance intention.
Therefore, financial service providers should develop customer
confidence that mobile banking is safe and risk-free and that
customers are protected when performing transactions. Addi-
tionally, the study’s findings might be essential for banks to retain
their current m-banking customers. Fourth and finally, this study
has some important implications for government regulators. It
can help regulators recognize m-banking users’ involvement in
platform governance. Many stakeholders, including users, must
be involved in developing laws and regulations for the m-banking
service industry. The banking policymakers must provide and
enforce laws to ensure that m-banking service frameworks are
advantageous, convenient, innovative, trustworthy, and easily
adaptable (Kandpal, 2023; Poromatikul et al., 2020). In addition,
m-banking institutions must invest significant investments in

Fig. 3 Moderating effects of trust on the relationship between adaptation and continuance intention. Source: SmartPLS outputs.
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banking technology infrastructures and mobile banking platform
functions and features to assist the adaptation process and
eventually fulfill customers’ needs (Kandpal, 2020). Additionally,
it is essential for banking regulators in Vietnam, an emerging
country, to actively support and facilitate m-banking by estab-
lishing policies and guidelines that ensure the implementation of
robust safety measures. It will provide a secure regulatory
environment for mobile banking providers and customers to
utilize the service confidently.

Conclusion
The fast growth of m-banking services in society affects both
banks and customers. Especially, it alarms m-bank service pro-
viders about competitiveness, customer retention, and keeping up
with market growth. This is because customers of banks, both
online and conventional, are willing to utilize the new mobile
banking form and its services routinely. On the other hand,
mobile banks rely more on maintaining users to compete in the
digital marketplace. Bank management seeks direction in figuring
out how to maintain customers and enhance their services.

This study set out to explore the influence of adaptation,
satisfaction, and their antecedents on the continuance usage
intention to use mobile banking. We also examined the moder-
ating role of trust on the influences of adaptation and satisfaction
on continuance intention. The findings of this study demonstrate
that user adaptation plays an eminent role in influencing con-
tinuance use intention. The results of this research not only
contribute to the continuance intention literature in an
m-banking context, but they also provide valuable information to
enable banks and their managers to understand the factors that
may motivate m-banking users to continue to use this system.

The findings present an extensive and detailed examination of
users’ adaptation and the variables that influence their continuance
intention using m-banking. Bank management and policymakers are
seeking in-depth understanding and solutions to leverage the mobile
banking market, as well as firms’ capability to enable customer
adaptation and usage. For banks, achieving the goal of retaining
customers who have adapted to the m-banking apps is a sustainable
success. The findings address the lack of mobile banking literature
by providing a research model and validating its theoretical
hypotheses in the Vietnamese mobile banking sector for platform-
based services. The associations between essential factors, including
customers’ perceived usefulness, subjective norm, self-efficacy,
adaptation, and trust with their continued usage are confirmed. The
study findings would certainly promote mobile banks in Vietnam
and other emerging economies, in Southeast Asia and worldwide.

Limitations and future research
The study has some unavoidable limitations that should be
addressed in future studies. First, we only focused on customers’
use of m-banking applications in Vietnam, a developing country
in Asia. While our findings serve as a guide for countries with
similar contexts to Vietnam, future research could expand on
m-banking use in developed countries’ contexts to improve the
study’s generalization. Second, this research has yet to include
individual technological and innovation characteristics that are
potential factors for user behavior research in the “customer-
focused” period (DeLone and McLean, 2016) within the IT-
enabled services context. Future studies should consider indivi-
dual innovativeness and how this factor influences users’ CI.

Data availability
All data generated or analyzed during this study are included in
this published article and its supplementary file.
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