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ABSTRACT

This article describes how widespread adoption of mobile technology in healthcare is an innovation that
is inevitable today in both developed and emerging markets around the world. Mobile health services
(m-Health) act as an effective, accessible and affordable means of providing healthcare knowledge
to users directly from providers. Despite such benefits of m-Health services, rapid adoption is not
yet occurring, particularly in emerging markets. The main barrier is mostly the cynical behavior of
users regarding this medium of healthcare services. The aim of this article is to examine underlying
factors that can influence future use intentions of m-Health services. Conceptual model of the study
identifies service qualities like reliability, privacy, responsiveness, empathy and information quality
along with facilitating conditions, trust, effort expectancy and performance expectancy as significant
constructs that influences users’ overall perceptions of m-Health services, along with moderating
effects of age and gender. Limitations and implications for practice and research are also discussed.

KEYWORDS

Bangladesh, Emerging Economy, Information Technology, Mobile Communications, Mobile Health Services,
Service Quality, Urban Population, UTAUT

INTRODUCTION

Information and communication technology (ICT) has the ability to offer great potential for improving
the quality of services provided along with the efficiency and effectiveness in health care sectors.
According to Sayyahgilani et al. (2014), it can also reduce the organizational expenses by reducing
processing time and human resource. Internet - which is the fastest growing aspect of ICT in history,
actually serves as a tool with a huge potential for health care organizations to deliver quality and
cost-effective care to geographically dispersed populations (Jung, 2008).

Today, m-Health is a new paradigm for healthcare systems, covering both processing and
telecommunication technologies. The Global Observatory for e-Health (GOe) of the World Health
Organization (WHO) defined m-Health as the medical and public health practice supported by mobile
devices, such as mobile phones, patient monitoring devices, personal digital assistants (PDAs) and
other wireless devices. The m-Health application generally provides patient monitoring, sends text
messages reminding patients to take needed medications and offers suggestions for maintaining health
while pregnant, even in war-ravaged places (Nisha et al., 2015). The main advantages of using mobile
phones for health care services are that these devices are personal, intelligent, connected, and always
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with people. Therefore, m-Health can serve patients both in everyday life and during hospitalization,
as well as health care providers during emergency and even in routine visits.

As an emerging market, Bangladesh is experiencing significant advances and development in
health care sectors in recent years. The government has developed a Health Management Information
System (MIS) department under the Directorate General of Health Services (DGHS). The purpose of
this department is to ensure the best use of ICT to build and maintain nationwide health information
system of Bangladesh (DGHS, 2014). This works as the backbone of the e-Health service network
of Bangladesh and m-Health service is rendered using the national wide mobile phone network. The
health professionals provide basic health advices and initial diagnosis when the service recipients’
contacts through specialized 24/7 call centers. It has established free tele-consultation with government
doctors, SMS services for patient management and communication with staff, etc. These cell phone
numbers are circulated among the surrounding community. As such, people residing in the rural
areas can be in contact with the health professionals through this network. Moreover, web-camera
has been given in each sub-district, district, medical college and post-graduate institute hospitals in
Bangladesh. These hospitals, therefore, can give telemedicine services using Skype (free voice over
internet provider service and instant messaging client) or any other video conferencing platform. Many
mobile phone companies are also providing medical advice and prescriptions to millions of callers
in their networks at nominal fees, alleviating some of the access and timeliness related challenges in
the provision of healthcare services in Bangladesh (Rashidee, 2013).

However, m-Health service does not yet have a wide coverage in Bangladesh. Across the entire
country, m-Health services are being extensively provided in only rural areas, which show that the
capital city of Dhaka remains deprived of the availability of such services till today. As such, this
paper is focusing on the acceptance, use, future prospect and necessity of m-Health services among
the dwellers of Dhaka city in Bangladesh.

For this paper, the unified theory of acceptance and use of technology (UTAUT) model with
age and gender as moderating effects has been used. This study employed proposed constructs of
system quality (system reliability, system efficiency, system privacy), information quality, interaction
quality (responsiveness, assurance, empathy), personal innovativeness, anxiety, perceived credibility,
perceived self-efficacy, perceived financial cost, health-care knowledge and trust, to examine the
factors that can influence users’ intention to use m-Health services in Bangladesh. Moreover, this
study has both theoretical and managerial implications. Theoretically, drawing upon relevant literature,
this study aims to provide a model that is capable of understanding the determinants behind the future
adoption of m-Health services among city-dwellers in Bangladesh. From a managerial perspective, the
findings of this research should provide further insights into understanding and managing potential
m-Health users, particularly hailing from the capital city of the country. This study can also assist
various public and private hospitals in Dhaka city, along with various telecommunication networks
to consider the idea of providing m-Health services to the urban people of Bangladesh.

LITERATURE REVIEW

Following globalization, there has been an ever-increasing need for digitalization — as a result of
which, different technology-based products and services are being globally offered to the consumers.
However, modern-day consumers actively seek information about the technology-based product/
service prior to making a purchase decision in order to make the best decision possible (Khatwani
and Srivastava, 2015a).

It has been observed that consumers go through five stages in the buying process, namely, need
recognition, pre-purchase, evaluation of alternatives, purchase and post-purchase (Khatwani and
Srivastava, 2015b). According to Crotts (1999), consumers may search for products/services in the
pre-purchase phase based on either their past experiences (internal information) or various attributes
of the products/services and characteristics of the users themselves (external information). In case the
product/service is technology-based and if the content is sensitive like healthcare provisions, search

20



Journal of Global Information Management
Volume 27 « Issue 1 « January-March 2019

for it mostly depends upon individual acceptance and use of information technology according to
many literatures.

Initially, researchers were more focused on developing ideas from theories in psychology and
sociology rather than using technology acceptance and usage as the basis of their studies. Over
time, the focus shifted towards technology acceptance and use, wherein the Technology Acceptance
Model (TAM) was widely employed in many past studies like Davis (1989) and Davis et al. (1989).
Based on TAM synthesis of prior technology acceptance research, Venkatesh et al. (2003) developed
the unified theory of acceptance and use of technology (UTAUT) model. The factors included in
UTAUT (performance expectancy, effort expectancy, social influence and facilitating conditions)
has been primarily used to predict the behavioral intention to use a technology and technology use in
organizational contexts, moderated by individual difference variables like age, gender, experience and
voluntariness. In both organizational and non-organizational settings, UTAUT has repeatedly served
as a baseline model to study a variety of technologies. However, given the number of technology
devices, applications and services that are targeted at consumers in recent times, it became necessary
to identify the factors that can influence consumer adoption and use of technologies (Stofega &
Llamas, 2009). This led to the introduction of the UTAUT2 model by Venkatesh et al. (2012). In
UTAUT?2, Venkatesh et al. (2012) adapted the four key constructs (i.e. performance expectancy,
effort expectancy, social influence and facilitating conditions) that influence behavioral intention to
use a technology and technology use from the original UTAUT model and customized it to fit the
consumer context. In addition, Venkatesh et al. (2012) added three new constructs to the UTAUT2
model - hedonic motivation, price value and habit and included only three moderating variables of
age, gender and experience to make the model applicable to the consumer use context. Venkatesh et al.
(2012) further claimed that the addition of such new constructs in a consumer context can contribute
to the expansion of the theoretical horizons of the UTAUT model.

An impressive body of academic research (e.g. DeLone and McLean, 2003; Nelson et al., 2005;
Lallmahamood, 2007; Jung, 2008; Lee and Chung, 2009; Lin, 2011; Lau et al., 2013) therefore adapted
various forms of quality dimensions in order to investigate users’ quality perceptions regarding a
technology-based product/service. Kahn et al. (2010), Fox (2011) and Kumar et al. (2013) suggested
that information quality can significantly predict users’ perception regarding m-Health services if
information about healthcare services is complete, accurate and up-to-date. Free et al. (2013) and
Nisha et al. (2016) further stated that the presence of such characteristics in healthcare information
will ultimately result into the enhancement of information quality. Some latest studies like Sunyaev et
al. (2014), Hoque et al. (2015) and James et al. (2015) argued that reliability, efficiency and privacy
are other major dimensions of quality that should be inspected in the context of sensitive mobile-
based technologies like healthcare services. Moreover, findings by Huang et al. (2015), Washington
et al. (2015) and Yin et al. (2016) claimed that factors like responsiveness, assurance and empathy
also represent quality dimensions that affects user’s loyalty indirectly and directly towards the use of
mobile technology like m-Health services.

According to Khatwani and Srivastava (2015b), the consideration of consumer’s personal factors
by service providers can fully utilize the potential of services provided over internet or mobile
channels. As such, personal traits like innovativeness, anxiety, knowledge and self-efficacy have been
investigated in the context of m-Health services in this study. Researchers like Evans et al. (2012),
Sieverdes et al. (2013) and Maddison et al. (2014) claimed that the judgment of one’s ability to use
health services over the mobile platform is an important determinant and a causal relationship between
perceived self-efficacy and behavioral intention of consumers exists towards m-Health services.
Meanwhile, Putzer and Park (2012), West (2012) and Jackson et al. (2013) argued that consumers with
innovativeness generally showcase a positive behavior towards the adoption of new technology-based
services. Additionally, Gagnon et al. (2015) and Townsend et al. (2015) stated that the probability of
consumers seeking m-Health services is dependent on their prior knowledge on such. This implies
when knowledge is handy by other means, instead of seeking the service elsewhere consumers prefer
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using healthcare services over the mobile platform. However, findings of Brian and Ben-Zeev (2014),
Cairney et al. (2014) and Deng et al. (2014) claimed that a certain level of technology anxiety among
users can act as a resistance towards m-Health services, forming an unfavorable attitude and less
willingness to use such a technology for their healthcare needs.

Some more important driving factors towards the adoption of m-Health services have been
identified in literature as the financial cost, trust and credibility related to the use of such services
and its providers. Past studies by Tamrat and Kachnowski (2012), Kumar et al. (2013) and Silva et al.
(2015) argued that the construct of perceived financial cost has a negative impact upon the behavioral
intention of consumers to use m-Health services. In contrast, trust has been found to have a direct,
positive effect on usage intentions in various technology-based studies. Researchers like Akter et
al. (2013), Deng et al. (2014) and Vedder et al. (2014) investigated trust and revealed a positive
relationship between the level of trust in systems of care and their care provider and consumers’
use of healthcare services. Along the same line, findings of Boudreaux et al. (2014), Agarwal et al.
(2015) and Nisha et al. (2015) relates credibility to the process of generating trust in mobile based
technological services like m-Health — thereby, stating that the credibility of the healthcare service
provider can create trust among consumers and have an indirect influence upon consumers’ use of
technology-based health services.

Following the suit, the current study has selected the original UTAUT and UTAUT2 model as
a theoretical foundation to develop a proposed research model for the domain of healthcare from the
consumers’ perspective. Crucial dimensions that can have an impact upon the acceptance and use of
m-Health services has been gathered from the existing literature — making this study a thorough and
an exhaustive one. Apart from contributions to the literature as a far-reaching study in m-Health, it will
assist service providers to comprehend the factors that can influence consumers’ behavior so that they
can fully utilize the potential of technology-based products and services like m-Health applications.

RESEARCH MODEL AND HYPOTHESES

The proposed research model used to address the influencing factors for healthcare technologies has
been presented in Figure 1. In addition, all the variables hypothesized in this study and their likely
relationships towards consumer acceptance and use of m-Health services in Bangladesh has been
discussed next.

System Quality

System quality is an overall measure of the information processing system itself. The three most
significant dimension of system quality are discussed below.

System Reliability

System reliability measures the extent to which a system is dependent over time (Varshney, 2005). It
explains the accuracy of the technical functioning of the system and also the truthfulness of service
promises (Parasuraman et al., 2005). According to Nelson et al. (2005), it can be defined objectively
as the technical availability of the system or the ability of the system to provide error free services.
As aresult, it can be easily and correctly measured by metrics like uptime, downtime or mean time
between failures (Nelson et al., 2005). However, sometimes individual perceptions of reliability can
depict a totally different picture from the measured reliability. Thus, often consumers’ perception of
system reliability plays a vital role in capturing consumers’ perceptions of m-Health services (Akter
et al., 2010).

System Efficiency

From a consumer perspective, an efficient system is the one that is simple to use, structured properly,
and requires minimum information to be input by individual (Parasuraman et al., 2005). It measures
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ease of use, ease of access, service processing time, ubiquity, simplicity and structure (Akter at al.,
2010). Three very important attributes of system efficiency generally are accessibility, flexibility
and response time. Therefore, how quickly consumers can reach the system when needed, how fast
the system can be acclimatized to a variety of user needs and changing conditions and how quickly
or timely the system responds to requests for information or action — all define system efficiency
(Akter etal., 2010). These three attributes usually have a strong influence on performance expectancy
of m-Health services as they guide the perceptions of system quality and ultimately affect the usage
intention of people. Nelson et al. (2005) and Akter et al. (2010) further claimed that consumers
with more positive beliefs about accessibility, flexibility and response time are more willing to use
m-Health services.

System Privacy

According to Angst and Agarwal (2009), concern over privacy and security of personal health
information is one of the reasons that held consumers from using m-Health services in developing
countries. Perceived privacy of consumer can be defined as the users’ perception of protection
against security threats and control of their personal health care information in an online environment
(Lallmahmood, 2007). It measures the degree to which the user believes the system is safe from
intrusion and personal information is protected (Akter et al., 2010). As developing countries likes
Bangladesh are not that much rich in terms of technology, users often object to transmit personal
information. However, this objection can reduce with mature technology and secure system which
will ultimately affect performance expectancy of m-Health positively.
Hence, this study proposes the following hypotheses from system quality:

H1A: System reliability positively influences performance expectancy of m-Health services.
H1B: System efficiency positively influences performance expectancy of m-Health services.
H1C: System privacy positively influences performance expectancy of m-Health services.

Information Quality

Information quality (IQ) plays a critical role in building user satisfaction and customer loyalty for
mobile internet services (Jung, 2008). Lee and Chung (2009) suggested that information quality can
significantly predict users’ perception regarding the use of mobile based technology in sensitive areas
like banking or healthcare. Generally, the three most important indicators of information quality are
completeness, accuracy and currency (Masrek et al., 2012). Accuracy has been defined as the extent
to which the information is correct, unambiguous, objective and meaningful or believable (Wand
and Wang, 1996). On the other hand, completeness refers to the extent to which all possible states
relevant to the user population are available in the stored information (Nelson et al., 2005). In order to
overcome any ambiguity of completeness, researcher has identified currency of information as another
dimension of information quality. According to Nelson et al. (2005), currency can be defined as the
degree to which information is up to date, or the degree to which the information precisely reflects
the current state of the world. Even Khatwani and Srivastava (2015a) supported the characteristic
of updated pace as a way to improve information quality. Together, all these three attributes capture
the key elements of information quality and direct users’ perception regarding m-Health services.
As such, information quality might have a significantly positive effect on performance expectancy,
which in turn can impact the behavioral intention of consumers towards m-Health. Thus, the study
hypothesizes that:

H2: Information quality positively influences performance expectancy of m-Health services.
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Interaction Quality

Lin (2011) claimed that interaction quality in the form of responsiveness, assurance and empathy
affects users’ loyalty indirectly and directly toward mobile internet technology. All these three factors
are therefore discussed below.

Responsiveness

Responsiveness is the most important indicator of interaction quality (Lau et al., 2013). It can be
defined as the willingness to help users and to provide prompt services (Akter et al., 2010). It can
further be explained by the providers’ ability to understand the users’ problems and to provide precise
services. Lau et al. (2013) found positive relationship between responsiveness and consumer loyalty.
Based on this evidence, this study used responsiveness as a factor that will guide consumers regarding
m-Health service adoption.

Assurance

Assurance measures knowledge, competency and courtesy of the provider that generate users’ trust
and confidence in the system (Akter et al., 2010). It is the second most important factor of interaction
quality that inspires consumer loyalty (Lau et al., 2013). The service provider’s ability to provide
their promised and accurate services and their tendency of keeping commitments can only assure
users regarding the adoption of mobile based technology. As past evidences from Lin (2011) and Lau
et al. (2013) found positive relationship between assurance and consumers’ acceptance of mobile
technology, it has been perceived as an influencing factor in the context of m-Health in this study.

Empathy

The final dimension of interaction quality is empathy that refers to the understanding ability of the
users’ needs and ability to provide personalized attention (Akter et al., 2010). Consumers always
appreciate a friendly and considerate environment. Hence, if the service provider shows genuine
interest, enthusiasm and seriousness toward the users’ needs, it will automatically lead consumers
towards usage of that service. In fact, Lau et al. (2013) found the highest correlation between empathy
and customer satisfaction. This study thus proposes that empathy can positively influence performance
expectancy, which in turn can lead to the behavioral intention of consumers towards m-Health.
This study hypothesizes the following from interaction quality:

H3A: Responsiveness positively influences performance expectancy of m-Health services.
H3B: Assurance positively influences performance expectancy of m-Health services.
H3C: Empathy positively influences performance expectancy of m-Health services.

Personal Innovativeness

Innovativeness is the willingness to adopt an innovative technology or in other words, it is the degree
of interest in trying a new thing, new concept or an innovative product or service (Rogers, 1995). As
per Khatwani and Srivastava (2015a), it is the interest in technological products that defines personal
innovativeness. It has been tested and proved as a significant construct that affects technology usage
intention very often by researchers like Agarwal and Prasad (1998), Hung et al. (2003) and Yang
(2005). According to innovation diffusion theory (IDT), people react differently towards a new
technology due to differences in personal innovativeness, which is an inclined tendency toward
adopting an innovation (Rogers, 2005). This theory also stated a set of innovation attributes that may
affect adoption decisions like relative advantage, ease of use, complexity, compatibility, observability
and trialability (Ami-Narh and Williams, 2012). Many empirical evidences also proved that relative
advantage and ease of use are the key constructs of performance expectancy and effort expectancy
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respectively in the UTAUT model (Venkatesh et al., 2003). Since Rai et al. (2013) showed positive
relationship between personal innovativeness and adoption of m-Health technology, in order to
emphasize this relationship further, this study hypothesizes that:

HA4A: Personal innovativeness positively influences performance expectancy of m-Health services.
HA4B: Personal innovativeness positively influences effort expectancy of m-Health services.

Anxiety

According to Kohnke et al. (2014), anxiety can be defined as the participants’ self-reported hesitation
while adopting a new technology. Venkatesh et al. (2003) showed anxiety as an independent and
indirect determinant of intention of adopting a technology. However, Akter et al. (2013), Kohnke et
al. (2014) and Silva et al. (2015) stated that when a patient forms a negative attitude towards using
an internet-based technology to solve his problems, he views it as a source of anxiety and as a result,
the patient has low intention to use that technology. In developing countries like Bangladesh, where
literacy rate is low people might perceive a technology like m-Health to be complex and feel anxious
regarding the use of it. As complexity is the degree to which a system is perceived as relatively difficult
to understand and use, Venkatesh et al. (2003) stated it as one of the constructs of effort expectancy
which shapes behavioral intention for the use of a technology. Therefore, the following hypothesis
has been conceived for this study:

HS: Anxiety negatively influences effort expectancy of m-Health services.

Performance Expectancy

Performance expectancy generally depicts a users’ view of the usefulness of adopting a technology.
According to Venkatesh et al. (2003), performance expectancy is particularly identical to perceived
usefulness factor of the original TAM model, which claimed that when a user perceives a technology
useful, the likelihood of adopting that technology increases. Moreover, Sun et al. (2013) claimed
that in the context of m-Health services, the usefulness can only be captured by the extent to which
it can help users to solve their health-related issues. If users believe that using m-Health services can
help them to solve their problems, they are more likely to adopt this technology (Nisha et al., 2016).
Hence, the hypothesis is:

He6: Performance expectancy significantly affects individual intention to use m-Health services.

Effort Expectancy

Effort expectancy is considered to be directly related with the ease of using a particular technology
(Phichitchaisopa and Naenna, 2013). The effort-oriented constructs act as more significant factors
during the early stages of adopting a new technology. Khatwani and Srivastava (2015a) stated that to
promote the use of a particular technology, design and structure of the technological service needs to
be user-friendly. This is because only mobile and internet technologies can fundamentally differentiate
an electronic service from the conventional ones. Several studies like Moores (2012) and Sun et al.
(2013) claimed that user friendliness, perceived ease of use or effort expectancy has considerable
impacts on attitude towards the adoption of m-Health or any other healthcare related technology. As
a result, the following hypothesis is proposed:

H7: Effort expectancy significantly affects individual intention to use m-Health services.
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Social Influence

Social influence refers to the degree to which an individual perceives that important others believe
he or she should use the new system or technology (Venkatesh et al., 2003). According to Khatwani
and Srivastava (2015b), one of the prominent external information search channels for technology-
related service users tends to be personal like advice from friends or relatives using social media
channels. The idea behind social influence is that even though an individual may not be in favour
of adopting a new technology, they intend to use it as he/she believes it will enhance his/her image
among his/her family and peers (Venkatesh and Davis, 2000). Many studies like Jung (2008) and
Sun et al. (2013) indicated a positive relationship between social influence and behavioural intention
towards m-Health technology. Thus, the proposed hypothesis is:

HS8: Social influence significantly affects individual intention to use m-Health services.

Facilitating Conditions

Facilitating conditions refer to the resources and technical infrastructure that a user believes exists
to support the adoption of a particular technology. In other words, facilitating conditions indicates
the prospective conditions that may restrain or facilitate adopting a technology (Sun et al., 2013).
According to Khatwani and Srivastava (2015a), unique characteristics like access speed, access
scope and interactive assistance associated with mobile and internet significantly impacts the usage
of a technological service. Past studies by Venkatesh and Zhang (2010) and Venkatesh et al. (2012)
claimed that a consumer with a lower level of facilitating conditions may have a lower intention to
use a particular technology. Moreover, researchers like Boontarig et al. (2012), Phichitchaisopa and
Naenna (2013) and Sun et al. (2013) showed that there is a positive significant relationship between
facilitating conditions and health care technologies. Based on these findings, this study hypothesizes
that:

H9: Facilitating conditions significantly affects individual intention to use m-Health services.

Perceived Self-Efficacy

Self-efficacy refers to the users’ judgment of their ability to perform a particular behaviour (Compeau
and Higgins, 1995). The concept of self-efficacy is identical to perceived behavioral control and
according to Sun et al. (2013), perceived behavioral control in the context of m-Health services
can be defined as the users’ ability to learn and use mobile health services. If a user is confident
enough regarding his ability to adopt a technology like m-Health, he/she is more likely to adopt that
technology. In fact, Wu et al. (2007), Burner et al. (2013) and Sun et al. (2013) empirically proved that
self-efficacy is a determinant of the intention and usage behavior of m-Health services. Accordingly,
the following hypothesis has been conceived:

H10: Perceived self-efficacy significantly affects individual intention to use m-Health services.

Perceived Financial Cost

Even though researchers generally investigate user adoption of a technology from psychological
and sociological theories, it has been proved by Yu (2012) and Sun et al. (2013) that technology
acceptance is influenced by economic factors as well. Financial cost is thus a very crucial predictor
of the acceptance behavior of technological services as it refers to the cost or resources (money)
associated with the learning and using of that technology. According to Yang (2009) and Deglise et
al. (2012), if a user needs to spend considerable amount of money to pay for the services to learn or to
use the technology, he/she will be unwilling to use it, demonstrating a negative relationship between
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financial cost and behavioral intention. Moreover, Khatwani and Srivastava (2015a) stated that mobile
technology helps organizations in reducing cost, which further lowers the financial burden on users
resulting in more usage of that technological service. Hence, the hypothesis is:

H11: Perceived financial cost significantly affects individual intention to use m-Health services.

Health Care Knowledge

Khatwani and Srivastava (2015a) stated that product knowledge is very crucial in influencing the
adoption of technological products. Therefore, users’ knowledge regarding healthcare can act as an
important predictor of m-Health adoption. This is relatively a less investigated construct and was
developed to measure the users’ extent of knowledge and understanding of personal health problems
(Wilson and Lankton, 2004). Given all the resources and necessary infrastructure, people may tend to
use internet-based health technologies to gain information regarding a health issue and increase their
knowledge. This indicates that users who feel that they have relatively little knowledge about healthcare
are more likely to adopt healthcare technologies. However, when Dominguez-Mayo et al. (2015) and
Hasanain et al. (2015) investigated this construct against the backdrop of e-Health technology they
found it insignificant as a predictor of behavioral intention. To focus on this relationship further, this
study hypothesizes that:

H12: Health care knowledge significantly affects individual intention to use m-Health services.

Perceived Credibility

Perceived credibility can be defined as the extent to which an individual perceives the m-Health
service provider to have the required expertise to perform effectively and reliably. In the context of
health care, the issue of the credibility of the service provider is imperative. It is even more factual
for online environment, where uncertainty regarding the service provider exits. If a user believes that
the m-Health service provider is not credible, he/she will not trust the service and as a result, there
will be unwillingness to adopt the technology. Several researchers like Koenig-Lewis et al. (2010),
Dasgupta et al. (2011) and Yu (2012) investigated this construct and found significant positive
relationship between credibility and trust, followed by a resulting positive effect on technology
adoption. Moreover, Korp (2006) and Jung (2008) supported the claim by providing evidence that
high perceived credibility generate trust for internet-based health services, which in turn affects the
behavioural intention of adopting such technologies. In order to completely ascertain this relationship,
this study proposes that:

H13: Perceived credibility positively influences individual trust for m-Health services.

Trust

As mentioned above, perceived credibility plays an important role in creating trust and some researchers
like Watzdorf et al. (2010) further claimed that past experiences with a technology have the biggest
impact on trust. Khatwani and Srivastava (2015b) stated that neutral sources like discussion forums
and information blogs and experiential sources like online demo of technological products through
review websites can contribute to the creation of trust. According to Rousseau et al. (1998), trust can
be defined as a psychological state comprising the intentions to accept vulnerability based on positive
expectations of the behaviour of another. It is a social and personal factor that has been investigated
by Lin (2011) and El-Wajeeh et al. (2014) in various dimensions such as personality-based trust,
knowledge-based trust, etc. Prior empirical studies like Mohamed et al. (2011) and El-Wajeeh et
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al. (2014) have particularly employed the construct of trust in the context of internet-based health
services and found that trust has a direct significant influence on behavioural intention to use both
e-health and m-Health services. Thus, the following hypothesis has been conceived:

H14: Trust significantly affects individual intention to use m-Health services.

Behavioral Intention

Behavioral intention, which refers to the intention to use a system, is the major determinant of the
actual behaviour. Researchers like Venkatesh and Zhang (2010) and Yu (2012) have repeatedly
emphasized the strength of the construct of behavioral intention on usage behaviour. These past
studies claim that individual behavior is predictable and can be influenced by individual intention
that, in turn, can have a significant influence on technology usage. Moreover, Venkatesh and Davis
(2000) found significant positive correlation of behavioral intention and actual use. In the context
of m-Health services, Jung (2008) and Sun et al. (2013) investigated and empirically proved that
behavioural or adoption intention of the technology positively affects its usage. Following the lead,
this study next hypothesizes that:

H15: Behavioral intention significantly affects individual behavior of using m-Health services.

Moderators

Moderators are demographical characteristics or other situational variables that have a profound impact
on user adoption (Jung, 2008). Since this study is not a longitudinal study, only age and gender has
been used in this study as moderators to investigate the effects of the proposed research structure
on the behavioral intention to adopt m-Health services and individual behavior of using m-Health.

Moderator Effects — Age

Past empirical studies like Venkatesh et al. (2003) and Gilbert et al. (2004) claimed that age has a
strong moderating impact on technology adoption. According to Jung (2008), younger generation
is more eager to adopt a technology like m-Health services than older generation, since younger
people tend to be more tech-savvy, they can adopt any technology quickly. In addition, due to high
perceived accessibility, credibility, personal innovativeness and compatibility all internet-based
health technologies go well with the life style of young people, which in turn leads them to accept the
technology. However, Lee and Rho (2013) argue that middle-aged people display more enthusiasm
towards adopting m-Health technology than the younger people. As a result of this conflicting
evidence, the following hypotheses are proposed:

H16: Influence of performance expectancy on individual intention will be moderated by age.
H17: Influence of effort expectancy on individual intention will be moderated by age.

H18: Influence of social influence on individual intention will be moderated by age.

H19: Influence of facilitating conditions on individual intention will be moderated by age.
H20: Influence of perceived self-efficacy on individual intention will be moderated by age.
H21: Influence of perceived financial cost on individual intention will be moderated by age.
H22: Influence of health care knowledge on individual intention will be moderated by age.
H23: Influence of trust on individual intention will be moderated by age.

Moderator Effects - Gender

Several researchers like Laukkanen and Pasanen (2008) and Cruz et al. (2010) claimed that women
are naturally risk averse and passive users of technology which makes them less willing to spend more
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effort associated with adopting a new system. On the other hand, these empirical studies proved men
being more concerned about the cost related to a particular technology. Venkatesh and Morris (2000)
found performance expectancy to be more important construct for men while constructs that relate to
technical abilities such as effort expectancy appeared to be more salient for women. Venkatesh et al.
(2003) further claimed that social influences act as a stronger predictor of technology adoption for
women than men. However, Jung (2008) and Lee and Rho (2013) claimed that women are usually
more concerned about health-related issues, which in turn makes them to adopt internet-based health
technologies. Thus, this study hypothesizes that:

H24: Influence of performance expectancy on individual intention will be moderated by gender.
H2S5: Influence of effort expectancy on individual intention will be moderated by gender.

H26: Influence of social influence on individual intention will be moderated by gender.

H27: Influence of facilitating conditions on individual intention will be moderated by gender.
H28: Influence of perceived self-efficacy on individual intention will be moderated by gender.
H29: Influence of perceived financial cost on individual intention will be moderated by gender.
H30: Influence of health care knowledge on individual intention will be moderated by gender.
H31: Influence of trust on individual intention will be moderated by gender.

RESEARCH METHOD

Data Collection

The predominant existence of m-Health services in the rural areas has inadvertently deprived urban
people of the use of such services. In addition, the absence of city hospitals as the provider of
m-Health services has made it imperative to examine the acceptance and use of m-Health services
among the city dwellers of Bangladesh. As such, the population selected for this study only represents
urban people who are currently exposed to the use of mobile phones and can thereby avail m-Health
services in the future.

Data for this study is collected by conducting a survey through paper-based questionnaires on a
sample of 1000 respondents in the capital city of Bangladesh — Dhaka. By using probability sampling
and a stratified random sampling method, respondents are then selected for the sample. The use of
this particular sampling method allows us to avoid biasness in data and provide equal opportunity for
all city dwellers who can be the potential users of m-Health services in Bangladesh.

Measurement

All the items used to measure the research variables of the survey are adapted from previous studies
on information and technological advancements, e-health services and m-Health services - with minor
changes in wording to tailor them to the context of Bangladesh. This ensures the content validity of
the questionnaire used to assess each constructs depicted in Figure 1.

The quantitative survey contains 62 statements in order to evaluate the eight constructs of the
UTAUT model and the eleven new constructs proposed for the model, as listed in Table 1. The scales
for the UTAUT constructs (performance expectancy, effort expectancy, social influence, facilitating
conditions, perceived self-efficacy, perceived financial cost, perceived credibility and behavioral
intention) are adapted from Jung (2008), Venkatesh and Zhang (2010), and Sun et al. (2013). The
scales for system quality (reliability, efficiency and privacy), information quality and interaction quality
(responsiveness, assurance and empathy) are drawn from Lee and Chung (2009), Lin (2011), Lau et
al. (2013) and Nisha et al. (2016). On the other hand, the items used to assess personal innovativeness,
anxiety, trust and health care knowledge are based on Wu et al. (2011), Nisha et al. (2015) and Nisha
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Figure 1. The Proposed Research Structure
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et al. (2016). All these items are measured using a five-point Likert scale, ranging from “strongly
disagree” to “strongly agree”.

The questionnaire includes two demographic questions of gender and age as well. While age
is measured in years, gender is coded as 1 or 2 dummy variable - where 2 represent the female
respondents. After a four-week survey, 927 completed and usable responses are obtained from the
structured questionnaires. Table 2 represents the demographic information of respondents in terms
of gender and age.

DATA ANALYSIS AND RESULTS

The research model is tested using the structural equation modeling (SEM) facilitates of SmartPLS
(version 2.0). The method of partial least squares (PLS) is mainly chosen to conduct this analysis
since a number of interaction terms are included in the research model and PLS is capable of testing
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Table 1. Constructs and Corresponding Items

Constructs Corresponding Items

System Reliability (SR1) I believe m-Health services operate reliably
(SR2) I believe m-Health services perform reliably
(SR3) I believe the operation of m-Health services is dependable

System Efficiency (SE1) I feel m-Health services make health information easy to access
(SE2) I feel m-Health services provide health information in a timely fashion
(SE3) I feel m-Health takes too long to respond to my healthcare problems

System Privacy (SP1) I trust the ability of m-Health services to protect my privacy
(SP2) I feel safe when I release health information to m-Health services
(SP3) I feel matters on security has no influence in using m-Health services

Information Quality (IQ1) I believe m-Health services provide complete information
(1Q2) 1 believe m-Health services provide up-to-date information
(IQ3) I believe m-Health services provide relevant information

Responsiveness (R1) I think m-Health provides precise healthcare services
(R2) I think m-Health has the ability to understand my healthcare needs
(R3) I think m-Health services are helpful

Assurance (Asl) I think m-Health provides healthcare services as promised
(As2) I think m-Health provides accurate healthcare services
(As3) I think m-Health services will keep their commitments

Empathy (E1) I think m-Health has the knowledge to solve my healthcare problems
(E2) I think m-Health has the enthusiasm to understand my healthcare needs
(E3) I think m-Health services will put my healthcare needs in the first place

Personal Innovativeness (PI1) I am curious about new health technologies

(PI2) I am usually among the first to try new health technologies
(PI3) I like to experiment with new health technologies

(PI4) I like to keep updated with new health technologies

Anxiety (A1) I feel apprehensive about using new health technologies

(A2) I'm scared of information loss due to mistakes in new health technologies
(A3) I hesitate to use new health technologies for fear of making mistakes
(A4) I feel intimidated to use new health technologies

Performance Expectancy (PE1) Using m-Health services will improve my life quality

(PE2) Using m-Health services will make my life more convenient
(PE3) Using m-Health services will make me more effective in my life
(PE4) Overall, I find m-Health services to be useful in my life

Effort Expectancy (EE1) Learning to use m-Health services is easy for me
(EE2) Becoming skillful at using m-Health services is easy for me
(EE3) Interaction with m-Health services is easy for me
(EE4) Overall, I think m-Health services are easy to use

Social Influence (SI1) People who are important to me think that I should use m-Health services
(SI2) People who are familiar with me think that I should use m-Health services
(SI3) People who influence me think that I should use m-Health services

(SI4) Most people surrounding me use m-Health services

Facilitating Conditions (FC1) Using m-Health services suits my living environment

(FC2) Using m-Health services fits into my working style

(FC3) Using m-Health services is compatible with my life

(FC4) Help is available if I have problems in using m-Health services

Perceived Self-Efficacy (PSE1) It is easy for me to use m-Health services
(PSE2) I have the capability to use m-Health services
(PSE3) I am able to use m-Health services without much effort

Perceived Financial Cost (PFC1) The cost of using m-Health services is higher than other health channels
(PFC2) The internet charges required to use m-Health services are expensive
(PFC3) The mobile devices required to use m-Health services are expensive
(PFC4) Using m-Health services can be a cost burden to me

Health Care Knowledge (HCK1) I am very knowledgeable regarding care for my health problems
(HCK2) I understand my health problems and how to care for them

Perceived Credibility (PC1) I believe m-Health services will keep my information confidential
(PC2) I believe that using m-Health services will be secure
(PC3) I believe that using m-Health services will be safe

Trust (T1) I believe m-Health services to be trustworthy
(T2) I believe m-Health services to be credible

Behavioral Intention (BI1) I prefer to use m-Health services
(BI2) I intend to use m-Health services
(BI3) I plan to use m-Health services
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Table 2. Demographic Profile of Respondents

Demographics Frequency Percentage (%)
Gender
Male 546 58.9
Female 381 41.1
Age
20 or below 158 17.0
21-30 476 51.3
31-40 145 15.6
41-50 94 10.1
Above 50 54 5.8

these effects (Chin et al., 2003). As such, the measurement model is examined first to assess the
reliability and validity of the constructs and then, the structural model is analyzed to examine the
relationships hypothesized in the research model.

Measurement Model

To test the validity of the measurement model, a conformity analysis test has been conducted which
includes both convergent validity and discriminant validity (Campbell and Fiske, 1959). Convergent
validity measures whether the items effectively reflect their respective constructs, whereas discriminant
validity shows whether the constructs are statistically different from each other.

The convergent validity has been checked through factor loadings, average variance extracted
(AVE) and composite reliability (CR) of the items and constructs. The values for the measurement
model are given below in Table 3. For this study, the minimum cut-off level for the values of item
loadings has been considered as 0.70, as recommended by Nunnally and Bernstein (1994). For AVE,
0.50 has been considered as the minimum cut-off level following Fornell and Larcker (1981). Results
indicate that AVE values of the constructs of this study is well above 0.50 in all cases and greater than
each square correlation. For CR, 0.70 has been considered as the minimum cut-off value, as suggested
by Chin et al. (2003). Since the composite reliabilities of the constructs range between 0.731 and
1.000, it suggests internal consistency for the proposed model. Evaluation of all these values suggest
that the items surveyed under the proposed model of this study effectively reflect their respective
constructs and thereby poses a satisfactory level of internal consistency.

In order to test the discriminant validity, two measures have been adopted: Fornell-Larcker
criterion and the cross-loadings. Under the Fornell-Larcker criterion, it is suggested that that square
root of AVE of each construct should be greater than its highest latent variable correlation (Fornell
and Larcker, 1981). Table 4 proves that the constructs used in this study satisfy the Fornell-Larcker
criterion, as represented by the square root of AVE of each construct of latent variables and all latent
variable correlations. Observations suggest that the square root of AVE of each construct stands
highest among the values of their latent variable coefficients. This further suggests that the result of
the Fornell-Larcker criterion is satisfactory and hence the model poses good discriminant validity.
Moreover, the internal consistency reliabilities (ICRs) of multi-item scales modeled with reflective
indicators is 0.75 or greater, suggesting adequate reliability.

The second measure that has been adopted for measuring discriminant validity is the cross-loading
matrix. In this case, it is expected that the items demonstrate higher loadings in their respective
constructs (Chin, 1998). In Table 5, the cross loading matrix is visible and from there it can be
observed that the items have higher loading value in their respective constructs - which suggests
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the satisfaction of discriminant validity of this property. The pattern of loadings and cross-loadings
also support internal consistency and discriminant validity, with some exceptions: one item from
each construct of information quality, empathy (interaction quality), personal innovativeness, social
influence, facilitating conditions, perceived financial cost, health care knowledge, two items from
system reliability (system quality) and system efficiency (system quality) and three items from anxiety
are deleted due to their low loadings and high cross-loadings.

Structural Model

The bootstrapping method from PLS path modeling approach has been used in this study to examine
the structural paths of the proposed research model. For the purpose of analysis, the confidence
intervals and R? value is employed to validate the structural paths of the conceptual model.

Prior studies suggest that it is going to be more vital to report the confidence intervals rather
than just reporting the significance of the constructs (Henseler et al., 2009). Hence, the t-statistics
are calculated using the path coefficients of the constructs and their bootstrapped standard errors,
as presented in Table 6.

Among the three constructs of system quality, system reliability (0.240, p < 0.05) and system
privacy (0.120, p < 0.05) shows significant and positive path towards performance expectancy, while
system efficiency (0.084, p > 0.05) reports an insignificant path. The factor of information quality
(0.100, p < 0.05) also displays significant and positive path towards performance expectancy. On
the other hand, responsiveness (0.135, p < 0.05) and empathy (0.072, p < 0.05) under interaction
quality has significant and positive path towards performance expectancy, but assurance (0.070, p >
0.05) shows an insignificant path.

The construct of personal innovativeness has an insignificant path towards both performance
expectancy (0.069, p > 0.05) and effort expectancy (0.419, p > 0.05). Also, anxiety (0.034, p > 0.05)
shows an insignificant path towards effort expectancy. Along the same line, the factor of perceived
credibility (0.258, p > 0.05) reports an insignificant path towards the construct of trust in the model.

Among other factors, facilitating conditions (0.235, p < 0.05), trust (0.199, p < 0.05), effort
expectancy (0.169, p < 0.05) and performance expectancy (0.155, p < 0.05) shows significant and
positive paths to the behavioral intention of using m-Health services, in their order of influencing
strength. However, the constructs of perceived self-efficacy (0.247, p > 0.05), social influence (0.134,
p > 0.05), health care knowledge (-0.024, p > 0.05) and perceived financial cost (-0.066, p > 0.05)
reports an insignificant path towards the individual behavior of using m-Health services.

Therefore, all hypotheses (except HIB, H3B, H4A, H4B, HS5, H8, H10, H11, H12 and H13) dealing
with behavioral intention to use m-Health services are supported. Subsequently, the hypothesized
relationship between behavioral intention and usage (0.251, p < 0.05) is found to be statistically
significant, thereby supporting hypothesis H15.

Furthermore, the nomological validity of the proposed model of this study is explained with
the R? (coefficient of determination) values of all endogenous latent variables. An example of the
only endogenous latent variable here is behavioral intention (BI). Henseler et al. (2009) suggests
that in order to be acceptable, it is important that the R? value is substantial when an endogenous
latent variable depends on several exogenous latent variables. The R? value for BI is 0.66, which
is substantial following Chin (1998). This means that the conceptual model of this study explains
66% of the variance of the behavioral intention to adopt m-Health services and this result is quite
significant. Hence, it can be stated that the proposed model is nomologically valid and so is the
structural model results of this study. The path coefficients and significance levels in the structural
model are also presented in Figure 2.

Moderator Effects

The PLS results of the moderating effects of age and gender on the eight constructs toward behavioral
intention are shown in Table 7. Results indicate that gender significantly moderates the effect of
perceived financial cost, trust and effort expectancy to behavioral intention of using m-Health services.
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Table 3. Factor Loadings, Composite Reliability and AVEs

Constructs Items Factor Loadings Composite Reliability AVE

System Reliability SR1 1.000 1.000 1.000

System Efficiency SE1 1.000 1.000 1.000

System Privacy SP1 0.755 0.789 0.555
SP2 0.731
SP3 0.749

Information Quality 1Q1 0.908 0.887 0.797
1Q2 0.876

Responsiveness R1 0.801 0.844 0.643
R2 0.858
R3 0.743

Assurance Asl 0.825 0.881 0.711
As2 0.849
As3 0.855

Empathy E2 0.833 0.875 0.778
E3 0.928

Personal Innovativeness PI1 0.853 0.876 0.702
PI3 0.825
PI4 0.835

Anxiety Al 1.000 1.000 1.000

Performance Expectancy PEI 0.807 0.889 0.668
PE2 0.847
PE3 0.850
PE4 0.761

Effort Expectancy EE1 0.822 0.895 0.680
EE2 0.834
EE3 0.840
EE4 0.802

Social Influence SI1 0.867 0.891 0.732
S12 0.876
SI3 0.823

Facilitating Conditions FC1 0.776 0.864 0.680
FC2 0.877
FC3 0.818

Perceived Self-Efficacy PSE1 0.790 0.860 0.672
PSE2 0.835
PSE3 0.833

Perceived Financial Cost PFC2 0.889 0.842 0.642
PFC3 0.764
PFC4 0.743

Health Care Knowledge HCK2 1.000 1.000 1.000

Perceived Credibility PC1 0.806 0.881 0.712
PC2 0.882
PC3 0.841

Trust T1 0.915 0.815 0.691
T2 0.737

Behavioral Intention BI1 0.868 0.891 0.731
BI2 0.873
BI3 0.823
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Table 4. Measurement Model Estimations

icks | A | as [Bi| E | EE [Fc|HCK [1Q] Pc [PE[PRC | PI|PSE| R [SE[si|sp] sk | 1
A 1.0 Single-Item Construct
As |08 02 o8
Bl |08 02 |03 [os
E  |os o1 o1 Jooos
EE_ |03 02 o3 Jos|oo [os
FC_ |03 02 o3 [os[oo o4 o8
HCK | 1.0 0.2 0.0 0.1 0.0 |0.1 |O0.1 [Single-Item Construct
10 |os 02 |03 [os|oo [o4 Jos[or Jos
pC_ |08 02 |03  [o4|-01]08 |o4]o1r |o4[0s8
PE_ |08 02 o3 Jo4aoo [o6 [o4for [o4]os [o8
PFC_ 038 o1 o1 Jooos [-01 [oo[or [oo[-01 [00]0s
PL o8 04 o3 [os[oo o4 Jo3[o1 [o03[o4 [04[00 [08
PSE |03 02 Jo2  Joalo1 Joz Jos]oz Josfo2 [o3]o1 [o3]os
R o8 02 Jo2  Joaloi Jo3 JosJor Jo3[o3 Joz]or [o3]o7 Jos
sE |10 02 Jos Joz2]or 03 Jo3for [03]o03 [o3]o1 [02]02 |02 |Single-Item Construct
st [os 03 o3 [oafor o4 Jo3[o2 [o3[o4 [03]o1 [03]03 [o2]02]0s
sp [os 03 o3 Josor o4 Jo7[o2 [o7[o4 [o4fo1 [o4]03 [03]03]07]07
SR |10 03 o2 Joafoo [o4 [o3]or [o3]o4 [o4]oo [o08[o2 [03]02 02|03 Single-Item
Construct
T [os 03 Jo3  Jo3Jor o3 Jo3foz Jo3[o3 Jo2for [o3]o2 [o2[o2]os07]02 Jos
Notes:

1. A (Anxiety); As (Assurance); Bl (Behavioral Intention); E (Empathy); EE (Effort Expectancy); FC (Facilitating Conditions); HCK (Health Care Knowl-
edge); IQ (Information Quality); PC (Perceived Credibility); PE (Performance Expectancy); PFC (Perceived Financial Cost); Pl (Personal Innovativeness);
PSE (Perceived Self-Efficacy); R (Responsiveness); SE (System Efficiency); SI (Social Influence); SP (System Privacy); SR (System Reliability); T (Trust).

2. Diagonal elements represent the AVEs, while off-diagonal elements represent the square correlations.

Analysis reveals that male respondents perceive more effort expectancy in using m-Health services
and are usually more concerned about the perceived financial cost than the female respondents.
However, the trust factor is more crucial for the female respondents than the male counterparts with
regard to m-Health services. On the other hand, the moderating effect of age significantly reports
for the constructs of effort expectancy, facilitating conditions, performance expectancy and social
influence towards behavioral intention. Further analysis reveals that the construct of effort expectancy
plays an important role for respondents aged between 41-50 years, while facilitating conditions and
performance expectancy are more salient to respondents aged between 31-40 years. However, the
construct of social influence tends to have more impact on respondents aged between 21-30 years.

FINDINGS AND IMPLICATIONS

This study has revealed quite a few understandings on the back stage possibilities of the potential
usage of m-Health services among the urban population of Bangladesh. The inclined reasons behind
the findings are quite obvious and most of such are shaped by the local culture and infrastructure of
the country.

Facilitating conditions is found as the strongest direct determinant in influencing respondents’
behavioral intention of m-Health services. This finding is consistent to Phichitchaisopa and Naenna
(2013), Sun et al. (2013) and Nisha et al. (2015). The penetration of mobile phones is a comparatively
new concept in Bangladesh and particularly, when such devices are being used as a platform of
commuting other errands such as receiving instant health care advices, ensuring facilitating conditions
has a strong role to play. Therefore, the first business implication is that, beyond offering ease-of-
use and useful m-Health services, providers can emphasize on the compatibility between the offered
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Table 5. Cross Loading Matrix

A As BI E EE | FC |HCK| IQ | PC [ PE (PFC| PI [ PSE| R SE SI SP | SR T

Al 1.00 | 0.26 [-0.01|0.35 [0.19 [0.15 |0.24 [0.32 |[0.16 |0.19 [0.11 [0.38 |0.17 [0.29 | 0.23 [0.25 [0.26 | 0.35 |0.17

Asl 020 [0.83 |0.30 |0.17 [0.30 [0.19 |0.21 [0.18 |0.31 [0.39 [-0.08 043 |0.40 [0.34 |0.35 [0.30 [0.27 |0.19 [0.30

As2 0.23 | 0.85 |0.36 [0.19 (027 [0.17 |0.24 [0.28 [0.28 [0.39 [0.00 |0.40 |0.35 |0.32 [0.32 [0.29 [0.27 |0.15 |0.19

As3 026 [0.86 |0.24 |0.11 (047 [0.17 |0.35 [0.30 |0.25 [0.36 [-0.04]0.35 [0.30 |0.27 |0.28 [0.23 [0.26 [0.24 [0.21

BI1 032 [0.32 |0.87 |0.14 (046 [0.18 |0.37 [0.30 |0.28 [0.53 [-0.01 034 |0.19 [0.23 |0.30 [0.26 [0.30 |0.32 |0.18

BI2 0.27 [0.28 |0.87 |0.23 (047 [0.15 |0.37 [0.34 | 028 [045 [-0.050.33 |0.22 [0.26 |0.20 [0.24 [0.21 |0.29 [0.26

BI3 0.23 [0.30 |0.82 |0.25 [0.48 [0.11 |0.37 |[0.34 |0.31 (043 [-0.01 |0.37 [0.19 |0.29 |0.02 [0.06 [0.09 [0.27 [0.25

E2 0.26 |0.20 [0.19 |0.83 |-0.04 |0.11 [-0.05 |-0.03 [0.31 |0.48 |-0.11 [0.38 |0.18 |0.35 [0.26 |0.30 |0.27 |0.15 |0.37

E3 029 10.02 [0.22 [0.93 |-0.03 |0.07 [-0.02 |0.04 [0.24 |0.31 |0.09 [0.23 |0.17 |0.21 [0.16 |0.19 |0.11 |0.38 |0.17

EE1 047 10.17 {035 [0.53 |0.82 |020 [0.23 |0.26 [0.30 |0.35 |0.00 [0.30 |0.24 [0.27 [0.31 |0.39 |-0.08|0.43 |0.40

EE2 0.46 10.18 [0.37 |0.45 |0.83 [0.09 [0.26 [0.24 |0.32 |0.31 |-0.04 [0.30 |0.22 [0.26 |0.28 [0.39 [0.00 |0.40 |0.35

EE3 |047 (0.15 |0.37 [0.31 |0.84 |0.14 [0.24 |0.47 [0.30 |0.25 |0.17 [0.33 |0.10 |0.34 [0.25 |0.36 |-0.04|0.35 |0.30

EE4 048 [0.11 |0.37 |0.35 [0.80 [0.23 |0.30 |[0.46 |0.30 [0.24 [0.40 |0.40 [0.17 |0.41 028 [0.53 [-0.01 [0.34 [0.19

FC1 0.35 [0.00 (0.30 |0.24 |0.27 |0.78 |0.31 [0.47 |0.34 |0.30 |0.35 |0.38 [0.21 [0.41 |0.28 |0.45 |-0.05[0.33 [0.22

FC2 031 [-0.04 |0.30 [0.22 [0.26 |0.88 [0.14 |0.48 [0.34 (031 [0.30 |0.29 [0.I1 |0.30 [0.29 [0.25 [0.30 [0.17 [0.29

FC3 0.28 (0.07 |0.28 [0.21 [0.33 |0.82 [0.07 |0.17 [0.20 [0.10 [0.19 |0.32 [0.10 |0.26 [0.27 [0.26 |0.27 [0.40 [0.34

HCK2 | 025 [0.04 |0.22 |0.17 [0.26 (0.27 |1.00 [0.20 |0.22 [0.09 (0.22 |0.27 [0.15 |0.24 [0.39 [0.00 [0.40 [0.35 [0.32

1Q1 024 10.09 (0.22 |0.15 [0.24 (-0.02 |-0.03 [0.91 |0.06 [-0.10 {0.19 |0.27 |0.17 [0.24 |0.36 [-0.04 [0.35 |0.30 |0.27

1Q2 029 |0.11 (0.23 |0.18 [0.24 [-0.03 |-0.07 [0.88 |0.09 [-0.07 [0.18 |0.47 |0.17 [0.35 |0.53 [-0.01 {0.34 |0.19 |0.23

PC1 0.19 [0.17 | 0.30 [0.21 |0.18 |0.26 [0.06 |-0.02|0.81 |[0.00 [0.17 |0.46 [0.18 | 0.37 [0.45 |-0.05]|0.33 [0.22 [0.26

PC2 0.15 [0.11 | 031 [0.18 | 0.17 | 020 [0.10 |-0.03|0.88 | 0.04 | 024 [047 |0.15 | 037 [0.31 |0.09 |0.23 |0.17 |0.21

PC3 (024 |0.14 [0.39 |0.23 [0.20 [0.22 [0.09 [-0.05|0.84 |-0.01 [0.22 [0.48 |0.11 [0.37 |0.35 [0.00 [0.30 |0.24 |0.27

PE1 032 {0.23 [0.35 |0.28 [0.30 [0.20 |0.02 [0.27 |0.26 [0.81 [0.21 |-0.04|0.11 [-0.05]|0.31 [-0.04 [0.30 |0.22 [0.26

PE2 0.29 |0.25 [0.30 [0.23 |0.26 [0.24 |0.06 [0.00 [0.35 |0.85 |0.17 |-0.03 |0.07 [-0.020.28 |0.07 |0.28 [0.21 [0.33

PE3 0.27 [0.26 |0.27 |0.26 [0.30 (021 |0.09 [-0.04]0.30 [0.85 [0.15 |-0.07 |0.08 [-0.03|0.25 [0.04 [0.22 |0.17 |[0.26

PE4 0.40 [0.39 |0.00 |0.35 [0.32 [0.10 |0.26 [-0.01]0.19 [0.76 [0.18 |0.39 |0.30 [0.41 |0.24 [0.09 [0.22 |0.15 |0.24

PFC2 |0.35 [0.36 |-0.04 {0.30 | 0.27 |0.15 [0.24 |0.30 [0.39 |0.34 |0.89 [0.34 |0.30 |0.39 (029 |0.11 |0.23 |0.18 |0.24

PFC3 [0.34 (053 |-0.01 {0.19 |0.23 |0.17 {024 |0.36 [0.36 |0.35 |0.76 [0.20 |0.09 |0.27 [0.81 |-0.10|0.39 |0.20 |0.20

PFC4 | 033 [0.45 |-0.05 (022 |0.26 |0.17 [0.35 |0.17 [0.30 |0.19 |0.74 [0.20 |0.26 |0.32 [0.47 |0.30 |0.25 |0.23 |0.26

PI1 0.25 [0.04 |0.31 |0.29 [0.79 |0.18 [0.37 |0.11 |0.31 [0.15 |0.11 [0.85 [0.24 |0.27 |0.46 [0.30 |0.24 |0.35 [0.20

P13 -0.01 |-0.05 [ 0.09 [0.00 |-0.04 |0.07 [0.04 ]0.09 [-0.01 |0.37 |0.17 [0.82 |0.24 |0.27 [0.47 |0.34 |0.30 |0.32 |0.22

PI4 026 (020 |0.22 (021 |0.23 |0.35 [0.32 |0.28 [-0.11 |0.38 |0.11 [0.84 [0.35 |0.47 [0.48 |0.34 |0.31 |0.28 |0.21

PSE1 |0.17 (021 |0.11 |0.10 [0.15 (0.17 |0.17 |[0.18 |0.15 {0.11 (0.1 |0.07 [0.79 |0.43 [-0.01 [0.37 [0.19 [0.29 [0.87

PSE2 |0.41 [0.41 |0.30 |0.26 [0.24 (0.24 |0.35 |0.37 |0.37 [0.37 [-0.05|-0.02 [0.84 |0.48 |-0.11 [0.38 [0.18 [0.35 [0.87

PSE3 |026 |0.20 [0.22 [(0.21 |0.87 |0.87 |0.82 [0.10 [0.19 |0.18 |0.17 |0.24 |0.83 [0.19 [0.11 |0.38 |0.17 [0.29 |0.82

R1 0.30 {023 (026 [0.24 |0.06 |0.35 |0.36 [-0.04 |0.30 |0.27 |0.15 |0.25 [0.25 [0.80 |0.27 |0.15 |0.24 [0.27 [0.10

R2 0.27 (026 |0.30 [0.21 |0.09 |0.34 [0.53 |-0.01 [0.19 |0.23 |0.17 |0.28 [0.26 |0.86 [0.18 |0.06 |0.27 [0.00 |[-0.04

R3 0.00 {035 [0.32 |0.10 [0.26 [0.33 |0.45 [-0.05]0.22 [0.26 [0.17 |0.23 |0.39 [0.74 |0.20 [0.10 [0.26 |0.35 |0.30

SE1 -0.04 (0.30 |0.27 [0.15 |0.24 |0.25 [0.04 |0.31 [0.29 |0.79 |0.18 [0.79 [0.28 |0.07 [1.00 |0.09 |0.30 |0.32 |0.27

SI1 0.11 [-0.05(-0.04|-0.03|0.14 |-0.02|0.23 |0.35 | 0.32 | 0.28 |0.30 [0.20 [0.47 |0.17 | 0.35 | 0.87 |0.30 | 0.29 |0.23

S12 0.07 |-0.02 |-0.03 [ 0.04 | 0.07 |-0.03 [0.25 |0.30 [0.29 [0.23 |0.26 |0.24 [0.46 |0.18 [0.37 |0.88 |0.27 [0.27 [0.26

SI3 0.08 [-0.03 | -0.07 | 0.06 [0.00 [-0.05]0.26 |[0.27 |0.27 [0.26 [0.30 |0.21 |0.47 [0.15 |0.37 [0.82 [0.20 | 0.18 [0.14

SpP1 0.30 {041 039 |031 [0.25 [0.44 |0.19 [0.39 |0.39 [0.36 [0.53 |0.45 | 043 (048 | 031 [0.35 [0.75 |-0.02 |0.26

SP2 0.30 [0.39 [0.34 |0.26 [0.28 [0.29 |0.11 [-0.08]0.00 [-0.04 [-0.01 |-0.05|-0.01 [-0.11]0.09 [0.00 [0.73 |-0.03 |0.20
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SR1 0.17 |0.30 [0.19 (021 [0.18 [0.26 |0.25 [0.30 (029 |0.23 |0.26 |0.24 |0.06 [0.30 [0.31 | 0.43 |-0.01 [ 1.00 |0.21

T1 0.11 |0.31 [0.15 [0.18 |0.17 |0.20 [0.26 |0.27 [0.27 |0.26 |0.30 [0.21 |0.09 [0.27 [0.22 |0.26 |0.19 | 0.23 |0.92

T2 0.14 10.39 [0.24 (023 |0.20 |0.22 [0.20 |0.20 [0.18 |0.14 |0.15 [0.18 |0.17 [0.10 [0.17 |0.21 |0.23 | 0.26 |0.74
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Table 6. Path Coefficients, t-statistics and Hypotheses Results

Path Coefficients Standard Standard T Statistics Results
Deviation Error
A ->EE 0.034 0.032046 0.032046 1.074575 Not Supported
As->PE 0.070 0.059241 0.059241 1.188886 Not Supported
BI-> UB 0.251 0.028826 0.028826 8.718895 Supported
E->PE 0.072 0.035365 0.035365 2.039735 Supported
EE -> BI 0.169 0.039409 0.039409 4.276606 Supported
FC -> BI 0.235 0.033624 0.033624 6.993609 Supported
HCK -> BI -0.024 0.026923 0.026923 0.885092 Not Supported
1Q -> PE 0.100 0.03468 0.03468 2.897375 Supported
PC->T 0.258 0.033036 0.033036 1.796164 Not Supported
PE -> BI 0.155 0.039446 0.039446 3.923490 Supported
PFC -> BI -0.066 0.036704 0.036704 1.802751 Not Supported
PI-> EE 0.419 0.032311 0.032311 1.560968 Not Supported
PI-> PE 0.069 0.056968 0.056968 1.218481 Not Supported
PSE -> BI 0.247 0.033171 0.033171 1.440385 Not Supported
R->PE 0.135 0.031652 0.031652 4.264635 Supported
SE -> PE 0.084 0.052828 0.052828 1.588044 Not Supported
SI-> BI 0.134 0.050458 0.050458 1.663493 Not Supported
SP -> PE 0.120 0.036754 0.036754 3.267334 Supported
SR ->PE 0.240 0.053026 0.053026 4.517725 Supported
T -> BI 0.199 0.43757 0.43757 2.112540 Supported

services and the working/living styles of their target customers. That is, putting efforts in designing
suitable services and infrastructures to meet specific needs of different customer segments. Both
government and private sector hospitals and clinics are already showing a lot of interests and concerns
in this regard. However, city hospitals need to work more towards the development of such conditions
for the city dwellers. Strong and correct comprehension on available facilitating conditions is important
to ensure to build the right perception in the mind of the target market by showing repeatedly that
all they need is a mobile phone of any type and a mobile connection mainly to take the benefits of
m-Health services.

Trust is another important construct that can influence behavioral intention of m-Health services
as per the findings of this study and this is similar to Mohamed et al. (2011), EI-Wajeeh et al. (2014)
and Nisha et al. (2015). A crucial link to trust is the perceived credibility of such services, which is
why potential users are more likely to trust the service if they are convinced with the credibility of
the services and of the providers. However, in the current study this result is opposite to the findings
of Koenig-Lewis et al. (2010), Dasgupta et al. (2011) and Yu (2012). Marketers can use this insight
and focus on developing positive experiences among the early adopters. Once the early adopters are
convinced and trust is built and spread in the market, early majority and late majority will be netted
accordingly. To build trust, successful cases may be communicated in the form of testimonials to reach
both the external and internal information search sources. Experts and celebrity endorsements with
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Figure 2. Results of Structural Equation Modeling
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assurance in different communications may also be used. NGOs, who already have built a trust, may
play an important role to communicate the assurance of such services to the urban markets as well.
The study drills that most of the current and potential users of m-Health services tend to judge the
importance of the service based on the required effort expectancy for it. Respondents who expect less
effort input in the service consuming process, especially at the adoption stage like that of m-Health
services in Bangladesh, are more likely to show positive attitude in embracing the service. This
finding is consistent with the evidence provided by Moores (2012), Sun et al. (2013) and Nisha et al.
(2016). By making sure that the target market perceives the efforts needed to avail these services as an
ease, companies can net a positive attitude towards these services. Communications of the providers,
particularly of the city hospitals, should focus more on the actual handiness of such services.
Performance expectancy is the next most important construct according to the research findings
of this study. Sustainable relative advantages of m-Health service such as saving time, receiving
immediate and accurate healthcare advices, etc. play an important role in shaping behavior in terms
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Table 7. PLS results with moderators

Dependent Variable
Behavioral Intention Usage Behavior
R? 0.409 0.632
R? s 0.409 0.632
Performance Expectancy (PE) 0.155%
Effort Expectancy (EE) 0.169%*
Social Influence (ST) 0.134%*
Facilitating Conditions (FC) 0.235%*
Perceived Self-Efficacy (PSE) 0.247*
Trust (T) 0.199*
Gender 0.050%*
PE x Age 0.048*
EE x Age 0.059%*
SIx Age 0.017*
FC x Age 0.060%*
EE x Gender 0.051*
PFC x Gender 0.0517%*
T x Gender 0.032*
Behavioral Intention (BI) 0.251%*

*significant at 0.05

of adopting such new technologies. Sun et al. (2013) and Nisha et al. (2016) also found such similar
results in their studies. The underlying cause behind such result is the novelty of such technology in
the culture of Bangladesh, where most of the errands are preferred to be served in a traditional manner
from physical locations. Take away for marketers from this finding is to ensure a lot of confidence
among the users by highlighting the value propositions of such service with their importance in
their daily life through the marketing mix of the companies. Clinching benefits such as the quality
of system and of information, high responsiveness with empathy, ease of using m-Health services
and the relative conveniences (outcomes) that are attached with such usages should be used as the
major selling ideas of their communication campaigns to build a strong positive comprehension in
the response process of the target market. The providers must also ensure a lot of empathy and a high
level of responsiveness while providing the accurate information through the call center personnel to
the users. They must keep in mind that one negative case in terms of accurate and quick response with
empathy may lead to decreasing brand equity and hence, hospitals and clinics should train the front
liners accordingly. Developing a sustainable system which ensures privacy and efficiency to support
the clinching benefits of m-Health services is additionally important to encourage the consumption
of such services among the city dwellers of Bangladesh.

In terms of the moderating consequences of age and gender, this study indicates that age
significantly moderates the effect of effort expectancy, facilitating conditions, performance
expectancy and social influence towards behavioral intention for mobile health services. This result
is an outcome of the time of the penetration of this technology in Bangladesh. People, in general,
today are more experienced in using technological products/services than they were several years
ago and since m-Health is a new concept for the local citizens, such findings are not surprising.
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Local older people are already used to and are comfortable using traditional and physical sources
for healthcare services and they are not very much exposed or used to mobile phones and internet
technology compared to the new generation. This situation is just another consequence of the recent
globalization and affordability of technology across the world. Similar results were also identified
by Gilbert et al. (2004) and Jung (2008) in their studies. The implication here for business is that,
instead of developing m-Health services from the holistic viewpoint, marketers may customize their
services to allow mature customers to choose a simple m-Health version.

Moreover, gender too has an important role to play in terms of shaping behavioral intention of city
dwellers towards the use of mobile health services in Bangladesh. As per this study, male respondents
are found to be more price sensitive than female respondents with a higher effort expectancy rate.
This finding is partially consistent to Laukkanen and Pasanen (2008) and Cruz et al. (2010) in terms
of price sensitivity. However, it opposes the findings of Venkatesh and Morris (2000) with regard to
effort expectancy. On the other hand, female respondents are found to be more concerned about the trust
factor related to mobile health services than their male counterparts. Implications for managers will
be to create a message for their communication in a way that showcases the trust factor using female
experts as the source of communication so that female viewers may be able to relate themselves with
the story communicated. To boost the adoption rate of m-Health services for the male city dwellers, a
favorable price appeal may be used to address the price sensitivity issue and special demonstrations,
trainings, articles or free trials regarding m-Health services may also help.

As such, marketers can capitalize on these evidences in order to bag more people towards
m-Health services in Bangladesh.

LIMITATIONS AND FUTURE RESEARCH DIRECTIONS

This study has several limitations like other empirical past studies on technology acceptance. First,
the conclusions drawn from this study are based solely on the urban population, specifically people
residing in Dhaka city of Bangladesh. Future research can explore the behavioral intention of people
of other major cities or even the rural areas of the country. A similar research can also be done to
examine the antecedents and consequences of the acceptance and use of m-Health services for different
countries around the world. Second, a longitudinal study can be adopted in future works to examine
and compare the research model in different time periods, thereby providing a better insight into the
adoption of m-Health services in Bangladesh. Third, other than the constructs used in this study, there
can be various other factors that can influence the acceptance and use of m-Health services. Further
research considering different constructs can enhance the understanding of precise determinants for
m-Health services in Bangladesh. Finally, future research efforts can use alternate models to explore
additional constructs that can shape the behavioral intention for the use of m-Health services.
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