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Abstract

This study theorizes two information system (IS) use behaviors associated with individuals’ behavioral
intention of mobile health (mHealth) services. Emergency use refers to individuals’ use of IS in
emergency situations. Routine use refers to individuals’ use of IS in a routinized manner. Motivation
theory is adopted as our overarching theoretical lens to investigate the influence of individuals’ different
motivation incentives on individuals’ emergency and routine use intentions of mHealth services. We also
investigate the influences of technological and psychological antecedents on extrinsic and intrinsic
motivations. On the basis of the data collected from 241 participants, we find that perceived usefulness
enhances emergency and routine use intentions of mHealth services. By contrast, perceived enjoyment
positively influences routine use intention. In addition, we find that perceived source credibility,
perceived service availability, and perceived diagnosticity influence perceived usefulness (extrinsic
motivation), whereas perceived autonomy, perceived competence, perceived relatedness, and curiosity
affect perceived enjoyment (intrinsic motivation). This research offers insights for IS literature on
understanding mHealth emergency and routine use behaviors.

Keywords: mobile health, routine use intention, emergency use intention, perceived usefulness,

perceived enjoyment
1. Introduction

Health information technology (HIT) is an effective way to improve individuals’ health conditions,
enhance the quality of healthcare, and yield improved self-management of health by patients (Buntin,
Burke, Hoaglin, & Blumenthal, 2011). Despite these benefits of HIT, the actual adoption rate is still very
low (DesRoches et al., 2008; Jha et al., 2009), thereby preventing patients or other stakeholders from
realizing the promised benefits of such advanced technology. Mobile health (mHealth) is likened as one
representative technology in the HIT domain and plays an important role in incidence detection, patient
personal information collection, and provision of medical care (Varshney, 2014) In addition, mHealth
can provide individuals with different healthcare services that accommodate their different medical
requirements (Free et al., 2013). While extant literature has primarily focused on the general “use” of
technology, relatively few studies have explored different types of usage behaviors. Consequently, the
current study is designed to investigate individuals’ routine and emergency uses that contribute to
understand individuals’ different usage behaviors of mHealth. Therefore, the specific requirements for

mHealth services can be comprehended by service providers and researchers, thus contributing to the
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betterment of design and development of this healthcare services.

Routine use, has been articulated and empirically tested in extant information system literature (Li, Hsieh,
& Rai, 2013; Saga & Zmud, 1993; Sundaram, Schwarz, Jones, & Chin, 2007), refers to integrate
information technology into users’ daily life (Sundaram et al., 2007). Emergency use, which is the
counterpart of routine use, has rarely been investigated in current studies, is likened as the application of
appropriate features of technology under urgent situations. Investigating routine and emergency uses that
can coexist in mHealth service adoption is important in understanding service recipients’ different use
behaviors of such technology and also help individuals to realize the benefits that each usage behavior
provides.

In addition, it is significant to comprehend the drivers of people’s use intention of mobile services and
in turn adapting the services to fulfill people’s motives for using them (Nysveen, Pedersen, &
Thorbjernsen, 2005). Therefore, it is also worth exploring the motivators that trigger the routine and
emergency usage behaviors of mHealth services. However, scant research has investigated why and how
individuals choose emergency and routine uses of mHealth services. Toward this end, we draw upon
motivation theory to explain the formation mechanisms of these two different use behaviors and propose
that emergency and routine use might be stimulated by extrinsic and intrinsic motivations.

Edward Deci and Ryan (2002) illustrate that extrinsic and intrinsic motivations can stimulate individuals
to partake in certain activities. People with extrinsic motivation focus on the usefulness or benefits gained
by taking part in an activity or performing a behavior. By contrast, people with intrinsic motivation focus
on the satisfaction or enjoyment derived from an activity (Edward Deci & Ryan, 2002). Given that
perceived usefulness is a representative extrinsic motivator and perceived enjoyment is an important
intrinsic motivator (Brown & Venkatesh, 2005; Davis, Bagozzi, & Warshaw, 1992; Li et al., 2013), we
utilize perceived usefulness and perceived enjoyment as two representative surrogate constructs for
extrinsic and intrinsic motivations in the present study. Further, this study also examines the antecedents
that predict the two motivators from the perspectives of technological and psychological characteristics.
In summary, the objectives of our study are to (1) theorize two use behaviors, namely, emergency and
routine uses; (2) adopt motivation theory as a strong theoretical foundation for addressing the relationship
between extrinsic and intrinsic motivations and two use behaviors (emergency and routine uses); (3)
examine the antecedents of perceived usefulness and perceived enjoyment from the two characterized
predictors.

The rest of the paper is organized as follows. In Section 2, we provide the theoretical background. In
Section 3, we propose the research model and hypotheses. In Section 4, we describe the methodology. In
Section 5, we present the analysis results. Finally, the findings, implications, and limitations are discussed

in Section 6.

2. Theoretical Background

2.1 Mobile Health

Mobile Health Introduction



mHealth refers to the burgeoning mobile communication and network technologies employed in the
healthcare industry (Istepanian, Laxminarayan, & Pattichis, 2006). mHealth is an advanced technology
used for healthcare, health promotion, and public health purposes (Lupton, 2015). It is a subset of
electronic health and renowned as a new healthcare paradigm providing ubiquitous and pervasive health
services and information through mobile communication devices (Akter, Ray, & D’Ambra, 2013).
mhealth has transformed the traditional means of managing health, delivering healthcare services, and
making health decisions by delivering services highly affordable and accessible to service recipients
(Akter, D'Ambra, & Ray, 2010; Varshney, 2014). In other words, mHealth ensures that appropriate and
accurate services and information are delivered to the right person at the right time, thereby improving
the production process and decision making related to health and healthcare (Geissbuhler, 2008).
mHealth services reduce costs and are convenient and personalized (Akter & Ray, 2010). mHealth
changes the spectrum of healthcare services from crisis intervention to health promotion, prevention, and
self-management (Akter, D’Ambra, & Ray, 2013; Dehzad, Hilhorst, de Bie, & Claassen, 2014). To
conclude, mHealth services is summarized as using portable and wireless communication equipment (e.g.
mobile phones, tablet, wearable devices, etc.) to help individuals realize health promotion, discase

prevention and simplify the healthcare services.
Mobile Health Service Categorization

The services of mHealth include utilizing mobile devices, such as mobile phones, personal digital
assistants, patient monitoring devices, and other wireless devices (Nisha, Igbal, Rifat, & Idrish, 2015;
Organization, 2011). Some of the services provided by mHealth require users to be involved on a daily
basis. For example, mHealth services can provide healthcare services to manage the daily activities of
elderly who live independently. In addition, mHealth plays an important role in managing chronic diseaes
such as cancer, diabetes, and heart disease, etc, by monitoring patients’diet, exercise, and medications on
a daily basis and providing regular mobile-enabled interventions (Varshney, 2014). It requires users,
especially the diagnosed patients, to regularly input their physical signs to the mobile devices to monitor
their health status (Nisha et al., 2015), thereby leading to participation of service recipients in the routine
use of mHealth services.

Additionally, studies have asserted that the implementation of pre-hospital measures in response to acute
diseases (e.g. cardiac disease) lead to significant improvement of patient outcomes and reduction of
mortality rate. (Canto et al., 1997; Schrading et al., 1993). Mobile technology can faster deliver
healthcare services and information to patients, which assist patients to make faster decision under
emergency cases (Michalowski, Rubin, Slowinski, & Wilk, 2003). Individuals can receive appropriate
medical assistance during an emergency by using mHealth services, such as mobile application, wearable

devices, and telemedicine services. This case indicates the efficacy of mHealth in helping in emergencies.
Mobile Health Research Dimensions

The extant literature on mHealth has oriented toward different dimensions. Studies on mHealth are in

three main areas of health informatics, biomedical informatics, and ISs (Varshney, 2014). Varshney (2014)
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categorized mHealth studies into different types on the basis of the aspects of technology adoption,
security issues, technology interaction among patients and healthcare professionals, IT designed to
address healthcare challenges, and design, development, and testing of mHealth application. Akter,
D’Ambra, and Ray (2010) developed a 3D measure of service quality from the perspective of mHealth
adoption. The precondition for realizing the promised benefits of a new technology is to use it (Venkatesh,
Morris, Davis, & Davis, 20 03). As the advanced technology has been rapidly infused into the healthcare
industry, studies on the adoption behavior of health IT services are also very promising (Cocosila &
Archer, 2010). Drawing from motivation and risk theories, Cocosila and Archer (2010) reported that the
intention of individuals to use mobile technology to promote health conditions is triggered by extrinsic
and intrinsic motivations and perceived risk factors. In the current study, we mainly investigate the

influence of extrinsic and intrinsic motivators on individuals’ different use intentions of mHealth services.
2.2 Routine and Emergency Uses

Routine and emergency often emerge as two comparative conceptions in the healthcare research area.
The common topics related to them include utilizing health facilities to provide patients with routine and
emergency care (Gabrysch et al., 2012); providing routine and emergency treatment on different disease
(Elnekave et al., 2013); evaluating medicine effectiveness by adopting routine and emergency analysis
methods (Segatti, Nisi, Grossi, Mangiarotti, & Lucarelli, 1991). Specifically, routine emphasizes the
characteristics of repeatability, standardization and regularization. While, emergency primarily reflects
the urgent and unexpected traits. The essential difference between these two lies in how people use
technology under different situations to achieve better health outcomes. Accordingly, we propose that
routine and emergency uses of mHealth can be contrasted based on the different requirements of
individuals. In this study, we conceptualize the differences between individuals’ routine and emergency
uses of mHealth services by drawing on individuals’ different needs.

Prior studies refer routine use as using ISs in a standardized and routinized manner by recipients to
support their daily work (Li et al., 2013; Saga & Zmud, 1993; Sundaram et al., 2007).We define routine
use as individuals use mHealth services on a daily basis to manage their own health and achieve better
health outcomes. As the success of the application of new IT depends on continuous use rather than first-
time use (Bhattacherjee, 2001), routine use is highlighted by its repetitious and standardized
characteristics (Saga & Zmud, 1993) and has been discussed broadly in IS contexts (Meng, Guo, Peng,
Lai, & Vogel, 2016; W. Wang & Hsieh, 2006). By contrast, emergency use refers to using mHealth
services in situations requiring urgent medical care. Topics related to design and applications of
emergency management systems have been widely examined in extant IS literature (Annelli, 2006;
Blandford & Wong, 2004; Yang, Su, & Yuan, 2012). However, studies regarding to emergency use of IT
attracts little attention. Prior studies have asserted that the implementation of appropriate measures in
response to acute diseases (e.g. cardiac disease) lead to significant improvement of patient outcomes and
reduction of mortality rate. (Canto et al., 1997; Schrading et al., 1993). We believe the exploration of
emergency use of mHealth services has significance in contributing to individuals’ health and wellbeing.

Accordingly, we extend the study of emergency use into the domain of mHealth and emphasize on
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individuals’ healthcare requirement under urgent circumstances.

Routine and emergency uses describe two distinct use behaviors performed by individuals to achieve the
same goals --- better health outcomes. Both routine and emergency uses are expected to vary across
individuals. People always have different needs for the usage of mHealth services. The main difference
of the two usage behaviors lies in the healthcare requirements of individuals. Routine use, is applicable
for individuals who require long-term and regular healthcare services, and focuses on the routinize and
standardized use of mHealth in turn leading individuals to better understand their health conditions and
perform healthier behaviors (e.g. diet and exercise). By contrast, emergency use aims to help patients to
obtain appropriate healthcare services in urgent situations and improve the efficiency of treatment in
response to acute disease. Consider a chronic disease patient whose health condition is unstable is
recommended to monitor their physical signs and report their health data to physicians regularly. As
mHealth can provide services include provide healthcare information to patients, physicians, or other
stakeholders, real-time monitoring of physical signs, health data collection, and mobile telemedicine
(Yadav, Aliasgari, & Poellabauer, 2016), the patient could choose to use mHealth services on a daily
basis to obtain real-time monitoring and receive efficient guidance on diet and exercise. Additionally,
Varshney (2014) claimed the importance of mHealth in providing appropriate healthcare services for
stakeholders in emergencies in terms of accelerating the processes of urgent medical care, such as
incidence detection, transporting to healthcare facilities, obtaining patient’s information, and providing
suitable medical care. Therefore, a patient who has acute disease or encounter urgent incidents can choose
emergency use of mHealth services to obtain appropriate medical assistance and improve the efficiency
of treatment.

Given the statements above, we draw from the two qualitatively different orientations to theorize the
differences between individuals’ routine and emergency use of mHealth services. Routine use focuses on
the standardized and regular use of mHealth. whereas, emergency use pertains to use of mHealth under
urgent circumstances. The main difference between the two usage behaviors lies in individuals’ different
requirements for healthcare services. Toward this end, we adopt motivation theory as our theoretical lens

to examine the variations in individuals’ different use behaviors of mHealth services.
2.3 Motivation Theory

Individuals partake in activities or perform behaviors ascribed to intrinsic and extrinsic motivations
(Edward Deci & Ryan, 2002). Intrinsically motivated behavior is associated with people’s perceived
pleasure, enjoyment, and satisfaction; on the contrary, extrinsically motivated behavior is associated with
individuals’ desire to gain external benefits, such as money, rewards, and promotion (Edward Deci &
Ryan, 2002). Accordingly, intrinsically motivated people focus on the process of activity engagement.
By contrast, extrinsically motivated people focus on the consequences or results of the activity
engagement (Vallerand, Fortier, & Guay, 1997). Intrinsic and extrinsic motivations are vital determinants
that trigger individuals’ technology use intention (Ajzen, 1991; Taylor & Todd, 1995). Nevertheless,
extant literature has rarely investigated the effects of intrinsic and extrinsic motivations on IS acceptance

behaviors (Li et al., 2013), including HIT use behaviors of routine and emergency uses.
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From the utilitarian view of human nature, people’s behavior is strengthened by positive outcomes to
achieve instrumental value (Eisenberger & Cameron, 1996; Van der Heijden, 2004); this deduction
enhances the understanding of the influence of extrinsic motivation on certain behaviors (Li et al., 2013).
Considerable literature has argued that perceived usefulness is an important extrinsic motivator
influencing use behavior of IS (Brown & Venkatesh, 2005; Davis et al., 1992; Venkatesh & Davis, 2000).
In an organizational setting, perceived usefulness is defined as the degree to which individuals perceive
that using IS system can enhance their work performance (Davis, 1989; Davis, Bagozzi, & Warshaw,
1989). In the HIT use context, perceived usefulness refers to the extent to which people believe that using
HIT can improve patient care and management (Hu, Chau, Sheng, & Tam, 1999). In this light, individuals
who have utilitarian considerations would use mHealth services to help them to attain anticipated health
outcomes (Dwivedi, Shareef, Simintiras, Lal, & Weerakkody, 2016). Accordingly, perceived usefulness,
is adopted as a surrogate construct of extrinsic motivator to investigate the emergency and routine uses
of mhealth services.

By contrast, from a hedonic view of human nature, individuals pursue pleasure or happiness to achieve
self-fulfilling value, which is verified as the true essence of intrinsic motivation (Van der Heijden, 2004).
Perceived enjoyment, which plays an important role in presenting intrinsic motivation for IS use (Zajonc,
1980), refers to the extent to which people perceive that engaging in an activity by using IS is enjoyable
(Van der Heijden, 2004). Individuals are more motivated by an activity that is enjoyable than by the same
activity that is less enjoyable (Suki & Suki, 2011). Extant literature has empirically demonstrated the
effectiveness of perceived enjoyment on predicting technology acceptance across a diverse area of
research settings (Li et al., 2013). The pleasant senses and joyful experiences of using a technology can
stimulate users’ interest, which in turn trigger their use intention (Li et al., 2013; Van der Heijden, 2004).
In the healthcare context, traditionally, patients go to hospitals to receive medical services through face-
to-face interactions with physicians. As the occurrence of mHealth, patients can choose healthcare
services that dominated by their preferences related to cognitive, affective and behavioral components of
beliefs (Hong & Tam, 2006; Kim, Park, & Oh, 2008). Accordingly, mHealth adoption behavior can be
influenced by perceived enjoyment as the affective fun or pleasure derived from the new experiences of
using alternative healthcare services (Dwivedi et al., 2016). Toward this end, we focus on the influence

of perceived enjoyment on routine use behaviors of mHealth services.
3. Research Model and Hypotheses

Our research model is depicted in Figure 1. As extrinsic and intrinsic motivations can be the determinants
of IT use (Venkatesh, Morris, Davis, & Davis, 2003), we mainly examine the impact of perceived
usefulness and perceived enjoyment on routine and emergency use intentions of mHealth services. Two
sets of antecedents for extrinsic and intrinsic motivations are also identified, and they can be categorized
into technological and psychological characteristics. We believe that these antecedents are typical for
explaining mHealth use behaviors in the HIT research context.

Perceived usefulness, which refers to the extent to which an individual perceives a technology can lead

to improved performance, is a distinct representative of extrinsic motivation for IS use (Davis et al., 1989,
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1992). From the utilitarian perspective, people can be motivated for good performance by material or
physical rewards (Hu et al., 1999; Saga & Zmud, 1993). Davis (1989) demonstrated that, if an IS is
perceived as highly useful, then a positive use—performance relationship can be obtained. In the mHealth
context, individuals perceive that using a technology can help them receive improved healthcare services
or accomplish sound health management that may encourage them to use the technology.

Patients recover or even survive if they can deal with emergencies promptly and effectively (Herscovici
et al., 2007). Considering the lack of professional healthcare knowledge and skills, individuals may be
diffident about coping with unexpected situations. According to Hailey, Corabian, Harstall, and
Schneider (2000), individuals can adopt health technology to acquire health information or advices in
response to urgent health requests. When people perceive the benefits brought by using mHealth services
to cope with urgent medical care, they might have the use intention of mHealth services under emergency
situations. Additionally, utilitarian benefit is always deemed as one powerful motivator to facilitate
routine development (Blau, 1964). When individuals perceive that using mHealth services can assist in
improving health conditions and preventing diseases, they might be stimulated to partake in a routinized

use behavior of mHealth services. Following the reasoning above, we propose:

Hypothesis 1a: Perceived usefulness is positively associated with emergency use intention of
mHealth.

Hypothesis 1b: Perceived usefulness is positively associated with routine use intention of mHealth.

Perceived enjoyment is a representative intrinsic motivator to facilitate IS use (Davis, 1989). From the
hedonic perspective, individuals perceive pleasant feelings of IS use effectively triggers users’ interest
and cultivates positive perceptions toward IS, thereby generating intentions of IS use. Dwivedi et al.
(2016) have also demonstrated that the occurrence of new alternative of healthcare service (mHealth)
stimulates patients to generate affective fun or pleasure, indicating that perceived enjoyment has positive
impact on individuals’ behavioral intention for mHealth adoption. In addition, Li et al. (2013) contend
that intrinsic motivation can lead individuals to use IT on a daily basis. The enjoyable feelings generated
from the interaction with IS can promote users to create pleasant reactions to IS (Venkatesh & Speier,
1999), making users’ routine use less vapid and tedious. Specifically, patients with chronic diseases are
required to involve in long term disease management to attain positive health outcomes, and incentive
strategies play dominant role in promoting patients’ self-management regularly (Miller, Cafazzo, & Seto,
2016). The enjoyable features of gamification in mHealth services can exert influence on facilitating
patients’ self-management, and encourage them to perform healthier behaviors on a routine basis.
Therefore, intrinsically motivated individuals might be activated to engage in routine use of mHealth.

The above discussion leads us to propose:

Hypothesis 2: Perceived enjoyment is positively associated with routine use intention of mHealth.



Drawing from prior literature, we categorize two sets of antecedents for perceived usefulness and
perceived enjoyment, namely, technological and psychological characteristics. These antecedents are
specialized for HIT use instead of being comprehensive. In such an endeavor, we can fully understand
the effects of these factors on the mHealth use context.

Technological characteristics are critical in affecting the adoption of mobile IS (Hsiao, Li, Chen, & Ko,
2008; Lian, Yen, & Wang, 2014; Lin, Lin, Roan, & Yeh, 2012). Perceived source credibility, perceived
service availability, and perceived diagnosticity are chosen as three typical technological antecedents for
perceived usefulness as the three characteristics reflect three aspects of mHealth. mHealth services enable
anyone to obtain healthcare services anytime and anywhere without locational and temporal constrains
(Varshney, 2009); as a result, service availability is facilitated. mHealth services assist individuals in self-
diagnosing by enhancing the accessibility of healthcare services, improving decision making, and
facilitating chronic disease management (Varshney, 2014). Kumar, Nilsen, Pavel, and Srivastava (2013)
argued that an efficient and effective mHealth service can provide trustworthy and reliable medical
inferences in terms of psychological, physiological, and physical aspects; this capability validates the
credibility of mHealth services. Therefore, technological characteristics, perceived diagnosticity,
perceived source credibility, and perceived service availability are chosen as typical indicators for
perceived usefulness.

Perceived source credibility refers to the extent to which information recipients believe that the
information source is reliable, competent, and trustworthy (Bhattacherjee & Sanford, 2006; Sussman &
Siegal, 2003). Perceived source credibility, which has been found to be an important influencing factor
of individuals’ perceived usefulness (Bhattacherjee & Sanford, 2006), is defined as mHealth service
recipients’ perception of the credibility of the services in the current study. Perceived service availability
is defined as the extent to which an individual perceives a technology as being able to provide pervasive
and timely connections (Hong & Tam, 2006). According to Hong and Tam (2006), perceived service
availability is a salient antecedent for perceived usefulness. In the absence of ubiquitous and pervasive
traits, the usefulness of mHealth services will be significantly weakened. Perceived diagnosticity has
been widely discussed in information searching, web-based information sharing, electronic shopping,
and online review literature (Hernandez, Han, & Kardes, 2014; Jiang & Benbasat, 2004, 2007; Mudambi
& Schuff, 2010; J.-C. Wang & Chang, 2013; Yi, Jiang, & Benbasat, 2017). It is defined as the extent to
which consumers believe that offered product information can assist them in fully knowing and becoming
familiar with a product (Mudambi & Schuff, 2010). People with high levels of perceived diagnosticity
have improved ability to appraise products and thus make appropriate use decision (Jiang & Benbasat,
2007). In the current study, we define perceived diagnosticity of mHealth services as users’ perceptions
that the services and information provided by mHealth can assist people in fully understanding their
health condition. Service recipients can achieve confidence in using a product if the product services are
perceived as diagnostic (Kempf & Smith, 1998). If the level of diagnosticity of the current information
is low, then consumers have low degree of confidence in evaluating the product (Maheswaran, Mackie,

& Chaiken, 1992). Accordingly, we can conclude that people with high levels of perceived diagnosticity



can realize the usefulness of services fully, comprehensively, and thoroughly.

Given the statements above, we propose

Hypothesis 3a: Perceived diagnosticity is positively associated with perceived usefulness.
Hypothesis 3b: Perceived source credibility is positively associated with perceived usefulness.

Hypothesis 3c: Perceived service availability is positively associated with perceived usefulness.

Individuals partake in activities to fulfil competence or efficacy (White, 1959); this fact strengthens the
argument that individuals’ needs for competent and self-determined promote their intrinsically motivated
behaviors (E. L. Deci, 1975). Self-determination theory advocates that autonomy, competence, and
relatedness are representative innate psychological characteristics that facilitate the understanding of
human motivation behaviors (E. L. Deci & Ryan, 2000). Therefore, we choose perceived autonomy,
perceived competence, and perceived relatedness as three salient psychological antecedents for perceived
enjoyment in exploring individuals’ motivational behaviors of mHealth. Autonomy, competence, and
relatedness are three psychological needs for people’s psychological growth, integrity, and well-being
(E. L. Deci & Ryan, 2000; Vlachopoulos & Michailidou, 2006). The need for autonomy refers to
individuals’ performance of self-endorsed behavior that is not influenced by other factors (EE Deci &
Ryan, 1985; Ryan & La Guardia, 2000). The need for competence reflects people’s inclination to be
effectively involved in the environment to practice and show their capacities (E. L. Deci & Ryan, 2000).
The need for relatedness refers to one’s positive feelings that are closely associated with significant others
and loved ones or others in the same social environment (Ryan & La Guardia, 2000). Autonomy,
competence, and relatedness play a role in influencing intrinsic motivation (E. L. Deci & Ryan, 2000)
and may indirectly lead to different types of outcomes ( e.g., enjoyment) (Cox, Duncheon, & McDavid,
2009). The psychological antecedents of perceived enjoyment include curiosity, autonomy, competence,
and relatedness.

Reeve (1989) demonstrated that curiosity stimulates and motivates people to explore and investigate
unknown or interesting matters. Individuals’ attention, curiosity, and interest can be attracted by novelty
and are intrinsically motivating activities (Reeve, 1989). The conception of intrinsic motivation embraces
not only the hedonic perspective but also the innate needs for accomplishment, curiosity, and learning
(Venkatesh & Speier, 1999). The unique features of a new technology can arouse users’ curiosity and
interest, thereby making interaction with mHealth services enjoyable. High degree of curiosity on the
novel features of mHealth means high degree of perceived enjoyment. Thus, we propose curiosity is a
psychological predictor of perceived enjoyment.

Specifically, we posit that

Hypothesis 4a: Curiosity is positively associated with perceived enjoyment.
Hypothesis 4b: Autonomy is positively associated with perceived enjoyment.

Hypothesis 4c: Competence is positively associated with perceived enjoyment.



Hypothesis 4d: Relatedness is positively associated with perceived enjoyment.

We also include four demographic characteristics as control variables to avoid covariance issues. Age,

gender, education, and mobile use experience are controlled for emergency and routine use intentions.

3. Method

4.1 Measurement Development
Most of the measures of the constructs were developed on the basis of prior literature. For the constructs

that could not be found in existing relevant literature, we self-developed the items. We adapted each

Figure 1. Research Model and Hypotheses
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construct to fit the mHealth context. Measures for perceived source credibility were based on
Bhattacherjee and Sanford (2006). We measured perceived service availability with items adapted from
Hong and Tam (2006). Measures for perceived diagnosticity were adapted from Jiang and Benbasat
(2007). We adapted the items for curiosity from Reeve (1989). We based the measures for autonomy,

competence, and relatedness on Vlachopoulos and Michailidou (2006). We adapted the measures for
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perceived usefulness and perceived enjoyment from Venkatesh et al. (2003). The measures for routine
use intention were derived from Sundaram et al. (2007). We self-developed the measures of emergency
use intention to accommodate our research context. As numerous literature has been focusing on routine
use of technology (Li et al., 2013; W. Wang & Hsieh, 2006), barely no studies have been conducted to
explore emergency use, which is an important counterpart of routine use to disclose individuals’ use
behavior of IT. Therefore, we self-developed the items of emergency use intention to specifically measure
the urgent side of behavioral use of mHealth. All the measurement items are provided in Appendix A. To
test the content validity of the measures, we conducted a pretest before assigning the questionnaires to
participants. We received feedback from 20 research students and three professionals with medical
background. We made a few minor changes to some items to enhance the expressions. We evaluated all
the measurement items using a seven-point Likert scale (1= “strongly disagree” and 7= strongly agree”).
4.2 Data Collection

We conducted a survey to collect data in a residential community in China. This community has been
authorized by local government and collaborated with community hospitals, aiming to become a
“Intelligent Health Community” that provides local residents appropriate health education and
consultation services, track their physical data regularly through mobile healthcare services, and utilizing
GPS technique to obtain residents’ locational information when they have urgent medical requirement.
Therefore, we believe the residents in this community are applicable target for data collection. A total of
260 participants completed the questionnaires, and 241 questionnaires were valid, with a response rate
of 93 percent. Each of them received 20 RMB cash as the token of appreciation for participation. Before
the distribution of questionnaires, we introduced the conceptions, functions, and benefits of mHealth
services to all the participants to assist them in fully understanding the new healthcare services. The
questionnaires contained two main parts. The first part was designed to collect respondents’ demographic
information. The second part included questions in terms of participants’ opinions and use intentions of
mHealth services.

Among the 241 applicable participants, 105 were male (44%) and 136 were female (56%), 141 (59%)
were less than 30 years old, 173 (72%) had college or above education, and nearly half of them (48%)
had mobile use experience over 8 years.

Additionally, we have also conducted a t-test to test the means between users who have mobile use
experience over 8 years (A) and users who have mobile use experience less than 8 years (B). The results
have shown that Ta = - 27.56, Tsg=26.99, and p < 0.05, which indicates there is a significant difference

between these two populations.

4. Results

5.1 Measurement Evaluation
We used partial least squares (PLS) to conduct data analysis because PLS is regarded as a component-

based structural equation modeling technique that is suitable for maximizing explained variance (Gefen,
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Straub, & Rigdon, 2011). SmartPLS 2.0 software was used as our main statistical tool to evaluate and

test the research model.

Table 1. Item Loadings and Cross-Loadings

Construct Item EUI PAU PCOM PDIA PEN CUR PRE PSC PU RUI PSA

Emergency EUIL 091 037 025 0.13 0.26 0.11 025 027 022 0.15 024
Use EUI2 095 040 029 0.20 0.29 0.11 025 027 028 0.18 027
Intention EUI3 093 040 029 0.17 0.24 0.08 024 028 023 0.14 025
PAU1 025 0.80 048 0.41 0.66 038 034 053 041 041 036
Perceived PAU2 042 077 041 0.38 0.44 028 046 048 044 042 031
Autonomy PAU3 026 0.63 044 0.32 0.38 036 031 031 051 034 034
PAU4 032 0.66 035 0.25 0.36 0.18 035 035 043 036 029
PCO1 026 052  0.69 0.42 0.49 0.33 026 047 065 037 035
Perceived PCO2 023 044 0.82 0.52 0.52 037 029 058 047 042 044
Competence PCO3 024 049 0.78 0.43 0.42 042 025 048 044 046 049
PCO4 0.15 029  0.67 0.28 0.40 0.25 020 036 023 032 030
PDIA1  0.18 046 052 0.87 0.45 048 023 043 045 038 044
Perceived

) N PDIA2  0.17 041 0.50 0.92 0.41 048 024 044 046 031 038

Diagnosticity
PDIA3  0.15 042 050 0.91 0.44 0.51 023 039 048 036 041
PEN1 022 055 054 0.40 0.85 0.45 034 049 046 039 045

Perceived
PEN2 0.27 0.65 0.56 0.44 0.91 0.45 040 051 052 046 0.40
Enjoyment
PEN3 0.25 0.57 0.56 0.43 0.87 0.47 032 051 039 039 0.35
CUR1 0.08 0.37 0.38 0.41 0.49 0.86 0.22 040 033 031 0.25
Curiostiy CUR2 0.07 0.40 0.38 0.49 0.40 0.85 0.25 0.35 039 031 0.32
CUR3 0.13 0.31 0.41 0.48 0.40 0.80 026 033 035 029 0.42
PRE1 0.21 0.34 0.26 0.17 0.25 0.15 0.78 028 026 0.18 0.22
Perceived PRE2 0.26 0.39 0.30 0.20 0.33 0.23 0.84 037 029 024 0.25

Relatedness PRE3 0.10 034 0.20 0.25 0.25 026 069 0.16 027 026 0.26
PRE4 025 047 030 0.22 0.41 025 085 036 026 026 025
PSC1 023 055 053 0.42 0.52 045 037 083 037 038 028

Perceived
PSc2 0.23 0.46 0.51 0.35 0.43 0.31 030 085 034 034 0.25
Source
PSC3 0.24 0.51 0.53 0.36 0.49 0.35 0.27 088 040 032 0.26
Credibility
PSC4 0.28 0.48 0.59 0.43 0.48 0.34 034 079 039 030 0.34
PU1 0.18 0.51 0.56 0.42 0.45 0.34 0.31 041 0.82 042 0.47
Perceived PU2 0.16 0.49 0.46 0.45 0.36 0.32 029 034 082 036 0.44
Usefulness PU3 0.23 0.49 0.50 0.40 0.45 0.36 028 035 085 045 0.42
PU4 0.29 0.51 0.52 0.45 0.50 0.39 0.25 040 0.83 040 0.42
RUI1 0.14 0.46 0.52 0.32 0.40 0.29 0.21 0.37 045 0.86 0.43
Routine Use
RUI2 0.19 0.46 0.44 0.35 0.43 0.32 0.25 034 042 0.88 0.37
Intention
RUI3 0.11 0.46 0.41 0.35 0.39 0.33 032 032 041 0.85 0.36
Perceived PSA1 0.33 0.42 0.43 0.37 0.37 0.29 0.28 030 041 041 0.81
Service PSA2 0.13 0.32 0.40 0.33 0.37 0.41 022 022 045 030 0.80

Availability PSA3 020 034 045 0.40 0.35 0.21 025 028 038 038 0.77
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As shown in Table 1, each item loading on their own construct was above 0.7; therefore, convergent
validity was supported (Peng & Lai, 2012). In addition, the loading of each item was significantly higher
than the cross-loadings on any other constructs; thus, discriminant validity was supported (Hair, Black,
Babin, Anderson, & Tatham, 1998). Table 2 shows the values of average variance extracted (AVE),
composite reliability, and Cronbach’s alpha for all constructs in the proposed model. The scores of AVE
were all above the recommended cutoff value of 0.50 (Fornell & Larcker, 1981), and the values of
composite reliability and Cronbach’s alpha were all higher than the threshold of 0.707 (Nunnally, 1967).
These findings indicated that convergent validity was supported. In addition, the square root of each
construct’s AVE was higher than its correlations with any other constructs. Discriminant validity was

examined further.

Table 2. Descriptive Statistics and Correlation Matrix

X sD AVE CR o EUI PAU PCO PDIA PEN CUR PRE PSC PU RUI PSA
EUI 4.61 1.36 0.86 0.95 0.92 0.93
PAU 5.05 0.84 0.51 0.81 0.69 0.42 0.71
PCO 5.06 0.88 0.55 0.83 0.72 0.30 0.59 0.74
PDIA 5.42 0.98 0.81 0.93 0.88 0.18 0.48 0.56 0.90
PEN 5.08 1.07 0.77 0.91 0.85 0.28 0.67 0.63 0.48 0.88
CUR 5.18 1.06 0.70 0.88 0.79 0.11 0.43 0.47 0.55 0.52 0.84
PRE 521 0.86 0.62 0.87 0.80 0.27 0.50 0.34 0.26 0.41 0.29 0.79
PSC 4.77 0.99 0.70 0.90 0.86 0.30 0.60 0.65 0.46 0.58 0.43 0.38 0.84
PU 5.36 0.87 0.69 0.90 0.85 0.26 0.60 0.62 0.52 0.53 0.43 0.34 0.45 0.83
RUI 4.97 0.96 0.74 0.90 0.83 0.17 0.53 0.53 0.39 0.47 0.36 0.30 0.40 0.49 0.86
PSA 5.40 0.92 0.63 0.84 0.71 0.28 0.45 0.53 0.46 0.46 0.38 0.31 0.34 0.52 0.45 0.79

Note:

%= Mean; SD= Standard deviation; AVE = average variance extracted; CR = composite reliability; a = Cronbach’s alpha; EUI = emergency
use intention; PAU = autonomy; PCO = competence; PDIA = perceived diagnosticity; PEN = perceived enjoyment; CUR = curiosity; PRE
= relatedness; PSC = perceived source credibility; PU = perceived usefulness; RUI = routine use intention; PSA = perceived service

availability; Square roots of AVE are shown in bold on diagonal.

4.2 Common Method Bias Testing

Considering that all the data were collected from participants’ self-reports, common method bias (CMB)
might exist (Podsakoff & Organ, 1986). We firstly conducted Harmon’s one factor test to examine the
latent constructs in our theoretical model, following Podsakoff et al. 2003. Results have shown that the
first factor of the un-rotated solution explained 30.09 percent of the total variance, indicating that no
existence of CMB. We also conducted the marker variable analysis to test the existence of CMB.

Following the approach by Ronkko and Ylitalo (2011), we selected the construct of prevention focus in
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our data set as the marker variable, which had low correlations with items in our research model. The
marker variable was tested on four endogenous latent variables, namely, perceived usefulness, perceived
enjoyment, emergency use intention, and routine use intention. The results revealed that the correlations

and significance remained unchanged. Therefore, the CMB in the present study was negligible.

5. 3 Hypothesis Testing

The model testing results are presented in Figure 2. The main results showed that the proposed model
explained 15% variance (R?=0.15) in emergency use intention and 31% variance (R?>=0.31) in routine
use intention. This current research is an exploratory research and is designed to investigate a novel
research model. The low R? value can also have the convincing power in explaining the latent relationship

between variables.

All the main effects were significant. Specifically, perceived usefulness positively affected emergency
use intention (f=0.23, P <0.01) and routine use intention (f=0.34, P <0.01). Therefore, Hla and H1b
were supported. Perceived enjoyment (=0.29, P <0.01) was positively related to routine use intention.
Thus, H2 was supported. Perceived source credibility (3=0.13, P<0.01), perceived service availability
(B=0.22, P < 0.01), and perceived diagnosticity (=0.28, P < 0.01) positively affected perceived
usefulness, thereby supporting H3a, H3b, and H3c. Perceived autonomy (=0.39, P <0.01), perceived
competence (f=0.28, P <0.01), perceived relatedness (=0.06, P <0.1), and curiosity (3=0.20, P <0.01)
positively affected perceived enjoyment. Therefore, H4a, H4b, H4c, and H4d were supported. Table 3

shows the results of the research hypothesis testing.
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Figure 2 PLS Results of Model Testing
Note 1: when [t value| > 2.610, P <0.01; when |t value| > 1.977, P < 0.05; when [t value| > 1.656, P <0.1. Note 2: ***p < 0.01; **p < 0.05;

*p<0.1.

Table 3. Results of Hypothesis Testing

Hypothesis Descriptions Result

Hypothesis 1a: Perceived usefulness positively influences emergency use intention of
mHealth. 4
Hypothesis 1b: Perceived usefulness positively influences routine use intention of
mHealth.

Hypothesis 2: Perceived enjoyment positively influences routine use intention of mHealth.
Hypothesis 3a: Perceived diagnosticity positively affect perceived usefulness.

Hypothesis 3b: Perceived source credibility positively affect perceived usefulness.
Hypothesis 3d: Perceived service availability positively affect perceived usefulness.

Hypothesis 4a: Curiosity positively affect perceived enjoyment.

Hypothesis 4b: Autonomy positively affect perceived enjoyment.

Hypothesis 4c: Competence positively affect perceived enjoyment.

NN NSNS N

Hypothesis 4d: Relatedness positively affect perceived enjoyment.

15



5. Discussion

6.1 Theoretical Implications

The present study provides three theoretical contributions. First, we focus on two distinct usage behaviors,
emergency and routine uses. As mHealth can provide with healthcare services that satisfy individuals’
requirements under different situations, it stimulates individuals to perform distinct behaviors toward
mHealth use. Further, extant IS literature primarily examines the general “use” behaviors, which is
always deemed as a broad behavioral category and has frequently been examined in the forms of duration
or frequency (Van der Heijden, 2004). This indicates that explore the specific use behaviors of IS can fill
a void in the IS literature. Accordingly, we mainly examine people’s emergency and routine uses of
mHealth services, which contributes to the existing IS knowledge in a promising way.

Second, this study integrates motivation theory as the theoretical foundation to develop a new perspective
of shaping individuals’ IS use behaviors. Our findings reveal that perceived usefulness acts as an extrinsic
motivator that effectively affects emergency and routine use intentions of mHealth services. Interestingly,
perceived usefulness exerts stronger influence on routine use intention than on emergency use intention.
Blau (1964) asserted that external stimulus (extrinsic motivation) is an effective way to facilitate the
process of routines and thus explicitly illustrated that perceived usefulness exerts stronger influence on
routine use intention than on emergency use intention. In addition, perceived enjoyment is closely
associated with routine use intention, indicating hedonic motivation can also play an important role in
influencing individuals’ behavioral intention of mHealth services (Dwivedi et al., 2016). Therefore,
Perceived usefulness and perceived enjoyment are found to be the important elements that trigger
individuals’ routine and emergency use intentions of mHealth. This endeavor contributes to the
understanding of the relationships between IS use motivations and IS use behaviors.

Third, this study enriches the understanding of motivational theory by incorporating different categorized
antecedents of motivational beliefs. We find that technological and psychological perceptions exert
positive impact on extrinsic and intrinsic motivations on use intention of mHealth services. Specifically,
this research presents how intrinsic and extrinsic motivators can affect two distinct use intentions based
on perceptions of technological and psychological characteristics. The findings reveal possible
theoretical perspective through which motivational factors can be generated and the application of

motivation theory can be broadening.
6.2 Practical Implications

This current study has practical implications in both IS and healthcare domains. mHealth service
providers and researchers should recognize that individuals can perform emergency and routine usage
behaviors, which offers unique opportunities to mHealth service design and developement. Specifically,
individuals might integrate mHealth services into their daily life to manage chronic disease, monitor their

health status and encourage them to perform healthy behaviors, etc. Additionally, individuals might
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choose mHealth services to meet their medical requirement under urgent situations, such as acute disease
and unexpected incidence. Consequently, mHealth service providers can develop more relevant medical
services that satisfy individuals’ different medical requirements.

Further, our results have shown that perceived enjoyment affects routine use intentions of mHealth
services. As the enjoyable feelings generated from the interaction with IS can promote users to create
pleasant reactions to IS , making the use of healthcare services less tedious and vapid. (Venkatesh &
Speier, 1999) Therefore, service providers are encouraged to stimulate individuals’ intrinsic motivation
(perceived enjoyment) by developing features of product that contain entertainment and gamification
elements, such as rewards, competition and achievement. By contrast, perceived usefulness influences
individuals’ emergency and routine use intentions of mHealth. It indicates that individuals’ mHealth
usage behaviors are more likely to be driven by utilitarian outcomes. Additionally, we also investigate
several relevant technological antecedents for extrinsic motivation. The results show that source
credibility, service availability, and diagnosticity are three salient predictors for perceived usefulness.
Therefore, service providers are suggested to ensure the information source be reliable, competent and
trustworthy, provide timely healthcare services, and assist individuals in understanding the mHealth
services comprehensively.

Moreover, from our data analysis, we found that female and highly educated participants show great
interests on mHealth services. Therefore, service providers can target these populations as major potential

users.
6.3 Limitations and Future Research

This study presents some limitations that can be explored further. The data are collected in China, and
this approach may affect the generalizability of this study. Research sample can be selected in other
demographic group in future studies. This study is conducted in the context of mHealth services. As
mHealth services possess different features, we only discuss its general characteristics. Future research
is suggested to explore the mHealth services’ use behavior targeting its specific features. This study
utilizes perceived usefulness and perceived enjoyment as two surrogates for extrinsic and intrinsic
motivations. Other forms of extrinsic and intrinsic motivations can be examined to explore the
effectiveness on IS use behavior in the future research. This study examines the effects of emergency and
routine uses separately. Whether a correlation exists between the two use behaviors needs to be

discovered in the future research.

7 Conclusion

This study is designed to explore different IS use behaviors by conceptualizing two use behaviors, namely,
emergency and routine uses. Emergency and routine uses lie in the situational difference in urgent and
rationalized orientations. We find that emergency and routine use intentions effectively exert influence
on behavioral use intention of IS. Drawing upon motivation theory, we evaluate the relative influence of

extrinsic motivation (perceived usefulness) and intrinsic motivation (perceived enjoyment) on
17



emergency and routine use intentions of mHealth. This study also examines the theoretical and
psychological antecedents of extrinsic and intrinsic motivations, thereby contributing to advancing the
understanding of IS use motivations. This study also provides instrumental insights for practitioners to
fully understand different IS use behaviors to improve the quality of services and thus satisfy users’ actual

requirement.
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Appendix Measurement Items
All measures used a seven-point Likert scale with anchors ranging from strongly disagree (1) to strongly

agree (7).

Emergency Use Intention (self-developed)
EUII: I intend to use mHealth services under urgent medical requirement.
EUI2: I predict to use mHealth services in urgent medical requirement.

EUI3: I plan to use mHealth services when I am in urgent need for medical care.

Routine Use Intention (Sundaram et al., 2007)

RUIL: I predict to incorporate mHealth services into my regular life schedule

RUI2: The mHealth services will be pretty much integrated as part of my normal life routine
RUI3: mHealth services will be a normal part of my life

Perceived Usefulness (Venkatesh et al., 2003)

PUI: Using the mHealth services would improve my health management.

PU2: Using the mHealth services will make it easier to manage my health.

PU3 : Using the mHealth services would enhance my effectiveness on managing my health.

PU4 : 1 would find the mHealth services useful in my health management.

Perceived Enjoyment (Venkatesh et al., 2003)

PENT1: I find using the mHealth services will be enjoyable.

PEN2: The actual process of using the mHealth services will be pleasant.
PEN3: I will have fun using the mHealth services.

Perceived Source Credibility (Bhattacherjee & Sanford, 2006)

PSCI : The mHealth providing the healthcare services will be knowledgeable.

PSC2 : The mHealth providing the healthcare services will be trustworthy

PSC3 : The mHealth providing the healthcare services are supposed to be credible.
PSC4 : The mHealth providing the healthcare services should be expert on health issue.

Perceived Service Availability (Hong & Tam, 2006)
PSAL: I expect that I would be able to use mHealth services at anytime, anywhere.
PSA2: I would find mHealth services to be easily accessible and portable.

PSA3: I expect that mHealth services would be available to use whenever I need it.

Perceived Diagnosticity (Jiang & Benbasat, 2007)

PDIA 1: The mHealth service is helpful for me to evaluate my health condition.
PDIA 2: This mHealth service is helpful familiarizing me with my health condition.
PDIA 3: This mHealth service is helpful for me to understand my health condition.

Perceived Autonomy (Vlachopoulos & Michailidou, 2006)
PAU1 : The mHealth services will be highly compatible with my choices and interests.
PAU2 : I feel very strongly that the mHealth services will fit perfectly the way I prefer to manage my
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health.
PAU3 : I feel that using mHealth services to manage my health will be definitely an expression of myself.
PAU4 : 1 feel very strongly that I will have the opportunity to make choices with respect to the way I

manage my health through using mHealth services.

Perceived Competence (Vlachopoulos & Michailidou, 2006)

PCOI1: I feel I will make a huge progress with respect to the health status I pursue through using mHealth
services

PCO2: I feel that I could manage my health effectively through using the mHealth services.

PCO3: I feel that I will use mHealth services very well

PCO4: I feel that I will be able to manage with mHealth services I am involved.

Perceived Relatedness (Vlachopoulos & Michailidou, 2006)

PREL: I perceive extremely comfortable with others through using mHealth services

PRE2: I feel that I will associate with others in a very friendly way through using mHealth services
PRE3: I feel there will be open channels of communication with others through using mHealth services

PREA4: I perceive very much at ease with others through using mHealth services

Curiosity (Reeve, 1989)

CURI: The mHealth services are interesting.

CUR 2: mHealth services stimulate my curiosity at a large extent.
CUR 3: I feel curious about how mHealth work.
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