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Abstract. Smartphone is improving the quality of public services in China. Queuing of hospitals is a
big problem in the past. But now, with the population of smartphone, patients can easily log in the
remote booking servers anywhere and anytime. This study applies the Task-Technology Fit (TTF)
theory to reveal what is major factors lead to users’ experience. With the questionnaire and Structural
Equation Modeling (SEM) approach, this study finds that multisource queuing, anti-cheating queuing,
ubiquitous access, and universal interface are the major factors significantly impact on the TTF
perception. And TTF perception is the predictor to the users’ booking performance. This study will
give implications for the third-party appointment and booking companies to develop such a kind of
hospital information system.

Introduction

China has a large population. With the rapid urbanization in the last decade, megacities come into
being. People find more opportunities in the city. Their children are offered better education as well.
The concentration of population also makes social problems. The traffic block, the air pollution, and
the roaring real-estate price go along with the big difficulty of hospitalization [1]. Patients find trouble
in getting the opportunity to see the doctor. Immoral brokers see the chance to make money by
controlling the registering system [2]. As the smartphone becomes more and more popular, the
smartphone appointment booking system (SABS) help hospitals to fight against the immoral brokers.

SABS is one kind of the third party information systems that serve the hospitals, because patients
need a uniform interface to operate, while the hospitals need to cut down the operation cost of taking
customers in fairly. Various approaches have been tried before the emergency of smartphone [3].
Physically queuing in front of the acceptance window of the hospital is the classical approach to
arrange patients in order and has been lasting for several decades. Plenty of time is wasted in queuing
and people always dispute the fairness [4]. In order to seize a prior position, people need to line up
very earlier in the morning. This situation brings into birth the immoral service for professional
queuing. Later, telebooking systems [5] and online booking systems [6] once emerged to solve the
queuing problem. However, they are not good solutions and died off due to the high maintaining cost.

On the side of patients and their kin, the efficiency, convenience, as well as fairness are the most
important factors impacting their satisfaction and endurance [7]. Nowadays, every person has a
smartphone in hand. Its functions include not only the vocal communication but also the apps
downloaded from the app store to fulfill various kinds of tasks. Moreover, the smartphone sticks to
the user physically. It carries all sources of information, attributions, and identities of the user and
records his trajectories. It also gives the user a chance to response directly and quickly to the updated
states from the apps [8].

However, why do the hospitals adopt the SABS technology to fulfill their purposes on appointing
patients? And how do they reach these ends? These questions still remain unknown. In this study, we
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suppose to reveal the antecedents of the adoption based on the task-technology fit theory. In the next
sections, we will construct the model and setup the hypotheses and test them by data collected from
questionnaires. Conclusions and discussion will be conducted at the final section of the paper.

The model and hypotheses

The Task-Technology Fit (TTF) model is used for the purpose of this study. TTF was the
contribution of Goodhue on the information system realm [9]. Goodhue argues that an information
technology is adopted because of the good fit with the task rather than only utilization [10]. In fact,
desktop computers can also be utilized for hospital booking and appointment. But, smartphones are
better fit with the booking.

TTF is the classical framework to identify the influence factors of hospital adoption of variety of
information systems. Lepanto et al. [11] compare the different performance perception between
developers and radiologists toward a picture archiving and communication system (PACS) upgrade.
The results show that TTF predicts utilization and perceived net benefits and TTF is a valid tool to
assess perceived benefits, but it is important to take into account the characteristics of users. Chen et
al. [12] used TTF model to access the “match” between the information-sharing tasks and HIS, RIS,
PACS systems. They found that hospital information systems could support the CT patient-referral
mechanism, increase hospital performance, reduce patient waiting time, and enhance the quality of
care for patients. Gloria and Sueanne [13] identified four constructs of task characteristics, technology
characteristics, individual use behavior, and environmental characteristics to frame the medication
errors reduction. Chang et al [14] applied the TTF theory, system satisfaction, and postacceptance
continuance models to reveal the users’ assessment of the long-term care information system
primarily depended on the system quality, locatability of data, timeliness, ease of use, and system-user
relationship.

In addition, Merschbrock et al. [15] reported that the building information modeling technology
combined with game development is related to the collaboration among construction, operational and
gaming experts, clear communication of information needs, and better contractual agreements in the
scenario of healthcare building education. Handayani et al. [16] adopted TTF model to explore the
relationship among institutional isomorphism, institutional logic, and institutional entrepreneurship.
They found that three factors of self-efficacy, social influence, and management support have a
significant influence on the individual acceptance of hospital information system. Zakaria and Yusof
[17] implemented a case study approach by using an in-depth interview with multidisciplinary
medical team members to reveal that the less redundancy, data retrieval and storage have the positive
relation to the new hospital information system and healthcare workers show positive attitudes during
training and throughout the learning process. Ali [18] explored the portal help the patient users to
complete health information management tasks, perceive usable, and succeed in setting up proxy
accounts, which give them a clear understanding of tasks that they could accomplish. Ahmad et al. [19]
argued that in Malaysia, hospitals adopt HIS system because of the factors of relative advantage,
compatibility, security concern, hospital size, mimetic pressure-competitors, vendor support,
perceived technical competence of IS staff, and employee’s IS knowledge. Handayani et al. [20]
focused on the Indonesia hospitals accept HIS systems considering human, technological, and
organizational characteristics for supporting government eHealth programs. They found that human
characteristics (i.e. compatibility, information security expectance, and self-efficacy), and
organizational characteristics (i.e. management support, facilitating conditions, and user involvement)
significantly influenced users’ opinions of both the ease of use and the benefits of the HIS.

As shown in Fig. 1, we suppose that the task of booking or registering for hospital services includes
three characteristics: multisource queuing, anti-cheating queuing, and instant synchronization.
Multisource queuing refers that patients need not go to the acceptance windows of the hospitals
physically. They are allowed to book via at least four channels: on-site, webpage, smartphone app,
and telephone. Every channel has its own technical features of interface, delay, storage, and
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data-exchange. Since patients are diverse and different channels are designed for different needs, the
priority mechanism is very important to be applied to queue these requests. Anti-cheating queuing
refers that the booking system needs to prevent the illegal brokers and snatching apps from lining in
the priority positions. If these agents find the crack they will destroy the fairness of the booking
system and patients having the real needs turn to them with the high price. Instant synchronization
means that the system needs to keep all the booking channels under the same pace. Sometimes, the
system must balance all the channels and reserve some vacancies for IT technical illiterates.
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Fig. 1 The SABS model based on TTF model

We identify three kinds of SABS characteristics: ubiquitous access, uniform maintenance, and
universal interface. Ubiquitous access refers that users can log into the system anywhere there is
Internet connection. Smartphone is the proper personal device to connect to Internet. Uniform
maintenance guarantees the quality and stabilization of the SABS system by a general third-party
company. Universal interface means that patients have the same operation interface and easily learn
how to use it.

To the users, TTF means it easy to use the SABS system. They need not study hard and then switch
to the new system. They feel it is efficient after they use the SABS system to fulfill their boring
booking requirements. And they perceive fairness as they know that the system cannot treat them.
Thus, finally, they assert the SABS system can improve their booking performance.

Data Collection

Table 1. Results of hypotheses testing.

. Results of Hypothesis Testin
Hypothesis | Parameter Estimate ypp g Result
H1 TTF<-MQ 0.791 0.002 Accepted
H2 TTF—ACQ 0.080 0.004 Accepted
H3 TTF<IS 0.222 0.269 Rejected
H4 TTF<UA 0.103 0.011 Accepted
H5 TTF<UM 0.492 0.526 Rejected
H6 TTF<UI 0.372 0.049 Accepted
H7 BP<TTF 0.770 0.003 Accepted
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This study uses a questionnaire as the research instrument (Appendix A) with 7-point Likert scale.
The respondents handed in 305 questionnaires with 16 uncompleted. The data was processed using
Structural Equation Modeling (SEM). The results of hypotheses testing are listed in Table 1.

Conclusions and discussion

Multisource queuing is verified as significantly affecting the TTF perception. This result means
that most respondents agree SABS systems give variety choices for users to access the system.
Anti-cheating queuing has significant effect on the TTF perception, too. This result means that most
respondents need the SABS system be trustworthy if it prevent cheating. The relationship between
instant synchronization and TTF is not significant yet. It may be caused as most respondents do not
know the background mechanism of SABS systems. Ubiquitous access has significant influence on
TTF perception. Most respondents agree that they can retrieval information and status everywhere
and every time as they need. Uniform maintenance does not significantly impact on TTF perception.
This means that most users may not care about the operation and maintenance of the third-party
service provider. Universal interface has significant effect on TTF perception. That is, most
respondents think that smartphone can provide the easy way to operate the booking app and is a very
suitable device for users to fulfill their needs of registering. At last, the TTF discriminant can predict
users’ perception of booking performance. They are satisfied with the new SABS system.

Appendix

Multisource Queuing (MQ)

1. 1 know there are several channels to log in the booking system.

2. | know all the channels are under the same queuing mechanism.

3. 1 know there are other users compete with me in the other channels.
Anti-Cheating Queuing (ACQ)

1. 1 know the system has technology to check the illegal brokers out.

2. |1 know the system can tell the normal requests from the cheating ones.

3. 1 know the system can protect our real demand.

Instant Synchronization (1S)

1. 1 know the booking operation will be instantly pushed into the queue.

2. | know the booking operation will be merged with other channels.

3. 1 know the system has a reliable mechanism to synchronize all the channels.
Ubiquitous Access (UA)

1. 1 know that I can use smartphone to book everywhere.

2. | know that I can use smartphone to book every time.

3. 1'know that I can use smartphone to book via any Internet connection.
Uniform Maintenance (UM)

1. 1 know that the system is running by a general company.

2. | know that the company provides service for several hospitals.

3. I know that the company is a third-party company that needs one maintenance team.
Universal Interface (Ul)

1. I know that the system has a universal interface.

2. | know that the system can be used by following the similar operation steps.
3. 1 know that the system has a series of similar settings.

Task-Technology Fit (TTF)

1. | perceive the system provide me a fair opportunity to book.

2. | perceive it is easy to use the booking system.

3. | perceive using the system is efficient.

Booking Performance (BP)

1. | think the booking system is of high performance.
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2. | am satisfied with the booking system.
3. 1think the booking system is very useful.
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