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Abstract: Around the world, the adoption of digital health applications is growing very fast. The use
of e-health laboratory systems is increasing while research on the factors that impact users to use
e-health laboratory systems in Indonesia has not been done much. The objective of this study is to
analyze the behavioral factors of e-health laboratory users. This study includes a survey conducted
on Indonesian users, and data analysis was carried out thoroughly. Based on the Technology
Acceptance Model, this research framework explores a combination of variables consisting of task-
driven, technology-driven, human-driven, and adoption variables to form the model proposed in
this study. This model was verified using the Structural Equation Modeling (SEM) method for factor
analysis, path analysis, and regression. A total of 163 respondents were collected to evaluate this
research model empirically and the level of this study were individuals. These three problems are
all essential in affecting usage intentions in adopting an e-health laboratory system. Specifically,
task technology fit, information quality, and accessibility show a direct effect on both perceived
usefulness and perceived ease of use factors perceived by the user, and have an indirect influence
on the adoption of an e-health laboratory system through these two factors. The design of an
online laboratory system affects perceived ease of use and personal innovativeness factors affect the
perceived usefulness that users feel when adopting a laboratory system, while task technology fit and
personal innovativeness factors do not affect the perceived ease of use. However, overall technology
characteristic and perceived usefulness followed by design are the main predictors of adopting an
e-health laboratory system on e-health systems in Indonesia.

Keywords: e-health laboratory; task technology fit; technology acceptance; adoption intention

1. Introduction

The development and the use of the internet are increasing in many countries along
with the development of Information and Communication Technology (ICT) nowadays. In
Indonesia, the use of the internet is also growing rapidly. In 2019, Indonesia became one
of the countries with the most internet users in the world as it ranked third after China
and India and defeated Nigeria, Japan, Russia, and many other countries [1]. In Indonesia,
internet users have increased from 2 million in 2000 to 143.26 million in 2019 or 53.20% of
the total population in Indonesia [2,3].

Digital health software applications increasingly become the choice of people in In-
donesia, one of which is an e-health laboratory system service that applies a new approach
to the health service system. The e-health laboratory system is a new approach to the
health service system facilitated by electronic processes, internet communication, and other
related technologies [4]. Doctors, laboratory assistants, nurses, patients, and guardians
of patients are examples of e-health users. The use of e-health includes the provision of
health services related to data, management, and interactions between health professionals
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and patients [5]. E-health laboratory system can be defined as an application that offers
customers with online access to get clinical information that includes laboratory test re-
sults. By collaborating or partnering with other trust clinical lab, e-health laboratory can
provide various clinical laboratory examination and make the services available at many
locations [6].

The e-health laboratory system in Indonesia covers all of them. The e-health laboratory
system is part of eHealth in Indonesia. Generally, e-health also includes various digital
applications, processes, and platforms such as remote medical consultation (TeleHealth),
electronic medical record systems, smartphone applications, remote monitoring devices,
biosensors, computer algorithms, and analytic tools to inform decision making [7]. In addi-
tion, other researchers state that eHealth elements include users, devices, and servers [8].
EHealth also allows legal access to health services through devices such as cellphones or
certain e-health devices [5], including the patient’s health status and history, or what is
commonly known as an electronic health record system, which has been implemented
in America since the 1990s [9]. At present, many countries have adopted the concept of
e-health. This is in line with the World Health Organization (WHO) through the Global
Observatory for e-health (GOe) in encouraging countries that are members to include
eHealth in the health care system [10].

In Indonesia, the development of e-health is very promising. It is known that e-health
can provide better health services not only at hospital level but also for primary health
services and public health services [11].

The e-health system is even developed in the form of electronic health record system
that is used in outpatient clinics or inpatient clinics in hospitals in developing countries to
document patient data related to insurance claims, document retrieval by scanning images,
laboratory results, and clinical use [6].

The application of various health services through e-health is so important in this era.
Several studies on the adoption of various e-health services such as [10,12] state that by
2020 online health services will make it easier for patients to visit their doctors, and this is
provided by tertiary hospitals. The use of technology in e-health has increased significantly
with several new functions that enable patient–doctor interaction in virtual consultations
and telemedicine. Technology is used in the process of documenting clinical work by
many organizations in e-health applications, serving doctors in primary care, expertise
(specialization and subspecialty) in hospitals, private laboratories, insurance companies,
and patients themselves [5].

The e-health system has also begun to develop in Indonesia mainly related to the
implementation of ICTs to support the management of healthcare facilities [13]. One of the
health services that has also begun to develop is an e-health laboratory examination service
which is marked by the emergence of various e-health laboratory service sites such as
Pesan lab, Caya Laboratorium, Lab test online, Lab-on-line, Laboratorium Patologi Veteran,
Prodia.co.id, and Lab Cito.co.id. This service is expected to continue to grow along with
the increasing percentage of internet user growth in Indonesia by 10.12% per year [3].

However, studies related to the adoption of e-health laboratory services have not been
found, including in Indonesia. Most researchers focus more on the internal perspective of
health facilities (administrative officers and medical personnel) such as the adoption of e-
health in healthcare facilities to improve service efficiency, to reduce duplication of services,
to improve data confidentiality, to improve the quality of care among populations [14],
to increase the speed of medicine delivery, and to prevent excessive use or dangerous
medicine interactions [15,16]. Other studies were conducted on eHealth adoption for
coordination between health organizations, ranging from the smallest units such as public
health center to hospitals [17]. E-health adoption research is used for information exchange
among health organizations [18]. Another example of e-health adoption is related to
electronic records for medical documentation in primary health care that allows doctors
to access patient records in a fast and simple way [19] on health record [9,20]. Another e-
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health adoption study summarizes the experience of e-health cases related to organizations,
business models, operations, competencies, and other unexpected functions [15].

Furthermore, the studies related to e-health in Indonesia are still largely from the
internal perspective of health facilities [21]. These studies mostly rely on theories such as
Technology Acceptance Model (TAM) [22–27] Unified Theory of Acceptance and Use of
Technology (UTAUT) [28,29], Technology-Organization-Environment (TOE) [30], Human-
Organization-Technology (HOT)-Fit [31], and so on. Unfortunately, e-health adoption
research (especially e-health laboratories) from a patient’s perspective is still not widely
found in the literature. Some studies on issues from the patient’s perspective, such as hos-
pital service quality that focuses on responsiveness, assurance, professionalism, reliability,
empathy, and tangibility, are only analyzed from a technological perspective [32]. From
these conditions, several gaps have been found: (1) Research related to online adoption of
laboratories has not yet been conducted in Indonesia, (2) Integrative studies related to the
factor of e-health adoption by patients including in Indonesia are still few. Therefore, we
are interested in conducting research primarily to analyze the characteristics of e-health
laboratory systems and their correlation with behavioral adoption of technology, especially
the factors related to the task, technology, and humanity that encourage the adoption of
e-health laboratories.

Some research questions that will be answered in this study are: (1) What are the deter-
minants that influence e-health laboratory adoption, perceived usefulness, and perceived
ease of use for users in Indonesia? (2) Do Task Technology Fit (TTF), technology-driven,
and human-driven have a direct effect on perceived usefulness and perceived ease of use
on e-health laboratory adoption? (3) Do perceived usefulness and perceived ease of use
affect the adoption of e-health laboratories? To answer these questions and provide a better
understanding of the integrative factors of e-health laboratory adoption in Indonesia, we
developed a theoretical model that combines the DeLone & McLean (D&M) model and the
TTF model.

Based on that, our contribution with this research is that to the best of our knowledge,
this is the first time the D&M model and the TTF model have been combined in e-health
laboratory adoption. Because our research is based on two well-established theories,
integration into a single model contributes to the discipline of information systems (IS). We
hope this research offers insight into the ideas of e-health laboratory owners so that they
apply the right policies to attract prospective adopters of e-health laboratories.

The systematics of this paper is compiled in Part 2, presenting e-health laboratories
in Indonesia. Part 3 presents the adoption and technology acceptance theories. The
methodology is in Part 4. Part 5 contains result, data analysis, and hypothesis test using
Structural Equation Modeling (SEM), while factor analysis, path analysis, and regression
were done using SmartPLS 3.2 software. Section 6 shows the discussion of this study
including theoretical and managerial implications. Section 7 presents the conclusions of
this research.

2. Literature Review
2.1. E-Health Laboratory in Indonesia

E-health laboratory is a new approach in online laboratory where the concept of online
laboratory was widely used in the various context such as education, training, life sciences,
industry, and research [33]. An online lab enables users such as student or employee to
carry out experimentation over the Internet, which is normally performed in the traditional
laboratory [34]. Online experimentation has been increasing more and more its relevance in
all areas since it offers remote access, enabling control and monitoring of the process [33,34].
Similarly, an online laboratory projects starts from building the application to control online
experimentation [35]. However, the research of online lab and online experimentation
mostly used in the education context such as online teaching and learning [34–37]. There
are still limited studies related to e-health laboratory adoption.
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E-health laboratory systems in Indonesia vary greatly, from the traditional systems
using measurement documents and coming directly to laboratories to the online service
systems where people can register and fill the forms online, even receive the result either
by email or web download.

Several e-health laboratory systems in Indonesia were observed in this study. The first
e-health laboratory system is Pesan Lab [16] that offers customers the convenience and
usefulness of having a trusted partner where the system collaborates with trusted clinical
labs to incorporate medical checkups. Information about the initial price and information
about the lab can easily be found on the web. From the online examination results, users
will get a dashboard and comprehensive lab results historically in various clinical labs in
one account. This online lab system collects services from many other laboratory partners.

The second laboratory system is the Veterans Pathology Laboratories [38], one that
provides online services for the examination of lab samples from patients sent by doctor
partners or other laboratories. This e-health laboratory system has a mission to carry out
the work optimally, carefully, informatively, and communicatively. In addition, it creates a
systematic, effective, and efficient work system, and it forms internal and external work
teams that are strong, professional, and friendly by always paying attention to the interests
of patients. The online services include histopathological examination, cytopathology
examination, body fluids, Pap smear, and biopsy examination [38].

The next type of online lab service is the Caya Laboratorium [39] providing home
service. This e-health laboratory provides health laboratory services for all Indonesian
people. This laboratory system provides clinical laboratory examination services, medical
check-ups, X-ray photographs, panoramic and cephalometric, 4D ultrasound, treadmills,
electrocardiogram, audiometry, spirometry packaged in a one-stop service. This service
actively provides free inspection services, free medication, quality management system
training, health education for healthy lifestyles, and others.

The display of an e-health laboratory in Indonesia is as seen in Figure 1. Talking about
the types of e-health laboratory services is certainly inseparable from the standards set by
WHO for primary health care [40,41]. In the main health care, the standard types that are
usually assessed include [42]:

• Record standards for identification of the patient’s basic demographics and diagnose
clinical information at the first visit;

• Standard update notes to correct problems and to update medicine lists, and to
arrange progress notes, laboratory reports, consultations, and other documentation in
the notes;

• Recording standards for major complaints, related symptoms, treatment plans, follow-
up plans, provider signatures, and dates of subsequent visits;

• Preventive care planning standards including immunization and patient education;
and

• Standards of care planning for follow-up referrals to hospitals and laboratory results
and expert consultants.

It can be seen that in e-health laboratory systems, the standards assessed must be
considered in the provision of online services. E-health laboratory results determine
assessments in laboratory reports and coordinated treatment planning.
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2.2. Task–Technology Fit

Among the factors driving the adoption of technology is the ability of technology
to provide efficiency and effectiveness of tasks performed by humans. One of the most
popular theories to represent this situation is the Task Technology Fit (TTF) [43]. In this TTF
theory, there are three main drivers that drive technology adoption, namely, technology
characteristics, task characteristics, and task–technology fit. Research in information
systems has advanced technology-to-performance as a model for connecting information
technology and individuals, encouraging individual perspective of users to make the
use of information systems more effective [43]. In other words, the proposed model is a
technology attribute that refers to the technology consumed by individuals to perform their
tasks and the characteristics of the tasks that refer to the activities taken by individuals in
influencing user adoption.

The TTF model acts in an important role in the area of use of information technology
and has been commonly applied in previous studies [44–46]. Conditions where techno-
logical features can help someone in carrying out the task and in accordance with the
requirements of the task are called suitability of task technology. The function of the three
components, namely, individual properties, technological attributes, and task character-
istics is the task–technology fit proposed in the TTF model. In turn, task–technology fit
directly impacts user adoption, and through TTF, technology indicator variables and task
characteristics are proposed to indirectly influence adoption.

The research has been carried out for the intention to use information systems or
the sustainable use of information systems based on the TTF model including knowledge
management [47], adoption of e-books [48], e-learning [45,49,50], adoption of wireless
technology [46], mobile banking services [51], and data mining tools [52]. We deliberate
them in our research model to comprehend the problem driven by the task behind the
user’s adoption intention in e-health laboratories.

2.3. DeLone and McLean IS Success Model

The DeLone and McLean (D&M) model as an attribute of technological quality was
originally derived from the mathematical modification of Harrison and Weaver’s commu-
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nication theory [53]. The level of effectiveness such as the impact on the recipient is one of
the initial models to identify the level of information.

The other two initial models are the technical level of the accuracy and efficiency of
the system that produced it and the semantic level model, namely, the capability to transfer
the message [53]. On subsequent developments, Mason [54] applied the initial theory
to Information Systems (IS) by developing the effectiveness of the three sub-categories
into (1) information reception, (2) influence on recipients, and (3) influence on systems.
Figure 2 is an initial D&M model that contains the connection between system quality and
information quality. In the picture there are six components in the information system
that are the success points of the application of information systems. They consist of user
satisfaction, individual impact, organizational impact, system usage, system quality, and
information quality. This statement is known as the general theory of IS success. Changes
to the initial D&M model were made after research emerged [55]. The study stated that
service quality was found to also have an impact on measuring system quality. Therefore,
the D&M success model includes the quality of the system, the quality of information, and
the quality of service.
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The development of IS success taxonomies continues to be pursued by researchers.
Petter, DeLone, and McLean conducted a review spanning fifteen years (1992–2007) of
analysis level, different types of IS, and different contexts to expand a taxonomy of IS
success [56].

Motivated by the need to understand the success of IS and its effects, this study adds
critical success factors in addition to information quality with accessibility factors [57]
and design factors [58]. All three are the driving indicators of technology-driven issue.
However, the focus of task characteristics has so far been applied to activities supported by
organizations, so in this study we are interested in analyzing at individual level, as was
done in the study in [43]. Researchers develop the D&M IS success model as a theoretical
base such as in the addition of successful websites [59], Knowledge Management Systems
(KMS) [60], learning systems [61,62], the success of the employee portal [63], and the
implementation of a resource planning (ERP) system [64].

The D&M success model allows it to be combined with several other theories. Some
researchers combine it with the unity theory of acceptance and use of technology, as in
research on electronic patient registration systems [65] or in other studies of online services
and repurchase intentions [66] or intentions to continue cellular payment services [67]. In
addition, the D&M basic model has also been used in the evaluation of electronic health
records [68], but to our knowledge there is no literature on the D&M model in e-health
laboratory adoption.

2.4. Technology Readiness Index

User readiness is an important part of increasing the possibility of e-health laboratory
adoption in successful e-health. User readiness is an important factor in the development
and innovation in the health sector. The acceptance of an individual’s new technology is
influenced by the structural and psychological aspects of innovation in technology. The
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definition of readiness to adopt and use new technology is the tendency of individuals to
try and use new technology in achieving goals in their daily activities [69].

Individual readiness for the adoption of new technologies can already be measured
by the Technology Readiness Index (TRI) method [69]. This technology was developed
to assess the individual’s thinking and general belief in new technology. It is clear that
an individual’s assessment of the adoption of new technology results in two judgments
that are positive if the individual agrees to use new technology so that the individual can
become a pioneer. While negative views or assessments of new technology will result in
individuals being skeptical or even rejecting the presence of new technology. Assessment
of positive and negative responses from users leads to the emergence of thinking about
four dimensions namely insecurity, optimism, discomfort, and innovation [69]. In this
study, the innovative dimension was used.

The dimension of innovativeness can influence the increase in user readiness in using
the latest technology which refers to the extent to which someone will experiment with
technology and is very eager to try the latest technology-based services.

The emergence of an e-health laboratory as a new system is currently considered
as one of the breakthroughs or new innovations that serve users in the health sector in
Indonesia. Health checks that have been conducted conventionally have changed with the
ease of offering health examination services through e-health laboratory services. It thus
becomes interesting to know how users adopt new innovations in the health field such as
this e-health laboratory. This becomes the basis for selecting the innovativeness factor from
the technology readiness index in this study to find out whether individual obstacles in
adopting an e-health laboratory system are influenced by personal innovativeness factors.

Barriers related to personal innovativeness to users can cause slow adoption of new
health information technologies such as e-health laboratories. Although there has been a
previous research that discusses the adoption of individuals and organizations [43], we
believe that there is no research focused on the adoption of e-health laboratories that focus
on human factors. Therefore, we are interested in taking personal innovativeness [70,71] as
indicators of human driven in this study to determine the effect on the adoption of e-health
laboratory intentions.

3. Research Model and Hypotheses

In understanding the adoption of individuals in new technology, personal traits
certainly cannot be ignored. The current individual or customer adoption model has
considered these important factors to explain customer adoption behavior [72].

Personality factors, behavioral beliefs, and social influence in several studies [73,74]
show the varied effects on the purpose to use information systems from the initial im-
plementation until the information system runs. Therefore, because e-health laboratories
are a type of system whose use is based on users’ decisions for their health checks, three
main problems arise to understand users’ intentions towards the ongoing use of e-health
laboratories such as task-driven, technology-driven, and human-driven. Thus, four the-
oretical concepts namely the task-driven, the technology-driven, the human-driven and
the technology acceptance model were used to examine the behavior of this sustainable
use. The illustration in Figure 3 gives an overview of this research model. Hypothesis
development is discussed in the next section.
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3.1. The Task-Driven Issue

In the context of the IS, the TTF model is often used. Previous studies using TTF
models such as testing the intention to use KMS proposed by [44] used the TTF model
in which the tasks and characteristics of KMS were positively related to task–technology
suitability.

Task characteristics and technology characteristics in this study refer to [43,46]. Other
researchers propose a mixture of the TTF and TAM models for the use of cellular de-
vices [75]. Other researchers find that task characteristics play an important role in de-
termining task–technology suitability in statistical modeling and project management
tools, the task modeling in the DMTs [52] integrates TTF with TAM to investigate the
determinants of user acceptance of m-commerce [76].

Thus, by involving the TTF model in this study it is expected that users will find
e-health laboratories useful when the system helps users in their health screening activi-
ties [69]. In particular, if an adequate e-health laboratory can meet the information needs of
users in an effective health screening activity, users will consider the e-health laboratory
as a suitable system for their routine health checks. As discussed above, this research
proposes the following hypotheses:

Hypothesis 1 (H1). The task characteristics of e-health laboratory have positive impact on the
task–technology fit.

Hypothesis 2 (H2). The technology characteristics in e-health laboratory have a positive impact
on the task–technology fit.



Future Internet 2021, 13, 26 9 of 27

In information systems theory, the relationship between task–technology suitability
and its use has been well established [49,52,77,78]. Previous research [49] has expanded
the post-acceptance model with the combination of TTF and ECM to inspect the intention
to IS continuation. The results show that task–technology suitability is clearly related to
perceived usefulness.

Task–technology fit is listed in several articles [77,79–81]. It is a proposed model to
examine the connection between the perceived task–technology suitability and system
factors in the goal of encouraging students to use e-learning systems [78]. In particular, the
study [52] has found that the fit among task and technology had a positive influence on
perceived usefulness in the use of DMTs. Overall, the results of the study indicate that the
task-matching technology positively influences the perceived benefits. This study offers
the next hypotheses:

Hypothesis 3 (H3). The task–technology fit has a positive impact on perceived ease of use.

Hypothesis 4 (H4). The task–technology fit has a positive impact on perceived usefulness.

3.2. The Technology Driven Issue

Information quality can contribute to user satisfaction because users can find out
information about the quality of the system [58]. The quality of the system is in the form of
the use of the most advanced technology, advantages in system functions and key features
and software that is easy to use, easy to learn, easy to maintain, and user-friendly [82].
Users target quality information system content in the format, understanding, relevance,
accuracy, accessibility, completeness, adequacy consistency, consistency, and timeliness, as
described in the research [58,83–85].

The relationship between information quality and perceptions about ease of use and
system usability has often been used as a research model [70,86–90] where the research
shows that the relationship of information quality positively influences perceived use-
fulness and perceived ease of use. E-health laboratories are predictable in providing
information that is appropriate to the needs of the users, accurate, up-to-date, complete,
clear, and in a good format, so users can consider adopting systems in e-health laboratories.
To find out the relationship between the quality of e-health laboratory information and
perceptions of ease of use and system usability, the supporting hypotheses are proposed:

Hypothesis 5 (H5). Information quality in e-health laboratory system positively influences
perceived usefulness.

Hypothesis 6 (H6). Information quality in e-health laboratory system positively influences
perceived ease of use.

Accessibility in this research follows Dinev et al. [57]. E-health laboratories can be
well adopted by users if they have a system that is accessible and can be used as easily as a
conventional health check.

Systems that experience problems when accessed mean that they have obstacles in
the use. Whereas, a system that is easily accessed and has no constraints in the use will be
the user’s choice to be more frequent and easier to use [91]. The system can be accessed
without a hitch if there is a fast internet connection and the right technical infrastructure,
so that accessibility is not hampered. Users tend to ignore the system if there are obstacles
to the network connection and internet speed [92,93]. The reliability of system accessibility
is an important factor.

The model used to predict the adoption of the use of systems related to TAM in
studies [91,94–96] states that system accessibility has been considered a significant external
factor. In e-health laboratories, it is suspected that the technical aspects of accessibility such
as e-health laboratories can be accessed anytime and anywhere. E-health laboratories can be
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accessed under any conditions and can be accessed through various media (smartphones,
laptops, etc.) This technical accessibility is a critical success factor that determines the
usefulness of the system and the usefulness felt by users in adopting an e-health laboratory.
Then the following hypothesis is formulated:

Hypothesis 7 (H7). Accessibility in the e-health laboratory system positively influences perceived
usefulness.

Hypothesis 8 (H8). Accessibility in the e-health laboratory system positively influences perceived
ease of use.

The design in this research follows DeLone and McLean, 2016 [56,58,97]. Design
becomes an important thing if it is associated with user adoption in a system. Design
is prepared with careful consideration. Many studies on design evaluations such as
Allen et al. [98] present an evaluation designed to assess the quality level on mockup
design of medical web application. The Design Usability Evaluation (DUE) technology can
be used to find problems that affect navigation and ease of use of web applications [99]. The
aim of this research is to improve the usability and usefulness of the system perceived by
users. User-friendly design will provide usefulness and usability perceived by users [100].

Among the attitude factors, aesthetics and design have the most significant
effect [101,102]. Various aspects can determine attitudes towards online systems such as
the availability of product information, the existence of convenience, time optimization,
and effort provided [103]. Even further, web design that is made according to aesthetics
and experience is a factor that is taken into account by the user. Other studies [104] have
examined the use of websites about the benefits and intentions felt indirectly, perceived
ease of use, and cognitive absorption of design effects.

Users want an e-health laboratory system design that has an attractive appearance
and has the features and functions that users need. The structured appearance of e-health
laboratory system affects perceived usefulness and perceived ease of use in adopting this
system. Based on this, the following hypothesis is formulated:

Hypothesis 9 (H9). Design in an e-health laboratory system positively influences perceived
usefulness.

Hypothesis 10 (H10). Design in an e-health laboratory system positively influences perceived
ease of use.

3.3. The Human-Driven Issue

Personal innovativeness in this study refers to [70,71]. Personal innovativeness is one
of the variables in human-driven issue. This variable refers to individuals’ willingness to try
a new type of system in adoption of healthcare, so they do not refuse when a new system is
introduced, as proposed by [105]. The study investigates how individuals through personal
innovativeness adopt devices that can be used in health care. Personal innovativeness [71]
is the desire that arises in individuals as the first person to use new technology.

Individuals feel happy and feel important to be the first to have a new technology
and always want to use technology products. Previous researchers [70,71] stated that
the willingness of individuals to try new technologies is a personal innovativeness in
technology. Different innovations in each individual will differentiate the way individuals
react to new technology. In general, users who have innovative technology tend to quickly
accept the new technology offered [106].

An e-health laboratory system has high innovations such as easy access to every
process in the system. High innovation in e-health laboratories will certainly facilitate users
in adopting e-health laboratories.
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Users who have higher innovativeness towards new IT certainly need to be linked to
the usefulness and uses perceived by the individual. In detail, we hypothesize that there is
an influence of personal innovativeness in e-health laboratories on the usefulness and uses
perceived by individuals in adopting e-health laboratories.

Hypothesis 11 (H11). Personal innovativeness positively influences perceived usefulness.

Hypothesis 12 (H12). Personal innovativeness positively influences perceived ease of use.

3.4. The Technology Acceptance Model Issue

Behavioral intention aspects of the TAM, namely, perceived usefulness and perceived
ease of use [107] in literature and studies are often used. Many successful studies show
the relationship of these factors in the use of information systems. In this study, perceived
usefulness and perceived ease of use follow the works in [107,108], and adoption refers to
the study in [36]. In the context of e-health laboratories, the ease and usefulness of using
e-health laboratories will certainly have an influence on the user’s intention to use e-health
laboratories.

In this study, perceived usefulness can be described as the relative usefulness perceived
from an e-health laboratory system. The easier the e-health laboratory technology, the
greater the usefulness to consumers. E-health laboratories are easy to learn and easy to use
because of the simple way of use. Users find it easy to use e-health laboratories because
they are easy to navigate. Users adopt and desire to use e-health laboratories in the future.
Thus, two hypotheses are formed:

Hypothesis 13 (H13). Perceived usefulness has a positive impact on the adoption of the e-health
laboratory.

Hypothesis 14 (H14). Perceived ease of use has a positive impact on the adoption of the e-health
laboratory.

4. Methodology

The research methodology used in this research is divided into three stages, namely,
instrument development, data collection and data analysis (Figure 4). This stage is intended
so that this research is carried out systematically.
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4.1. Instrument Development

This e-health laboratory research used a quantitative approach. The survey instrument
used was based on the indicators of each variable in accordance with the conceptual model
in Figure 2. The indicators were based on existing supporting theories. Preliminary test was
conducted on survey instruments in the form of validity and reliability tests. This was done
to check the validity and reliability of research instruments. To check the internal validity
and reliability of the instrument, Cronbach’s Alpha and Corrected Item-Total Correlation
were used. A pretest was also carried out to see whether the respondent understood each
question [109].

In the test, the results for each variable met the reliability test with a Cronbach’s Alpha
value above 0.8. With this instrument condition, it was ready to be shared online with
e-health laboratory users in Indonesia.
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This study used a pretest sample of 50 people. The results of our analysis confirmed
that all of our instrument indicators have met the validity test for the total items of the
corrected correlations of each indicator above 0.2353. A value of 0.2353 was produced from
the r-table with the value of degree of freedom (df) N-2 or 48 by considering the pretest
sample of 50 respondents.

The questionnaire in this study was developed using a 5-point Likert scale which had
a range of (1) strongly disagree and (5) strongly agree [110].

The indicators used from each variable in this study were adapted from previous
studies. The task-driven model included three constructs such as technology characteristics
and task characteristics whose measuring items were adapted from Tam and Oliveira’s
study, [75] while the task technology fit was adapted from [48,79–81]. Consequently,
technology characteristics, task characteristics, and task technology fit comprised 4 items,
3 items, and 4 items each.

The technology-driven model also included three constructs which were information
quality, accessibility, and design. The measurement items used were taken from studies
such as information quality from DeLone and McLean, 2016 [58], accessibility [57], and
design adapted from the DeLone and McLean’s study, 2016 [58]. As a result, information
quality, accessibility, and design contained 5 items, 3 items, and 3 items each.

The technology readiness index had only one construct, namely, personal innovative-
ness where the personal innovativeness measurement items were adopted from [70,71] so
personal innovativeness contained 4 items and 3 items each.

The technology acceptance model had three constructs, namely, perceived usefulness,
perceived ease of use, and adoption. Perceived usefulness and perceived ease of use were
adapted from the measurement items of research [107,108]. For adoption constructs, the
measuring items were adopted from [36], so the total survey instrument was composed of
11 variables which were interpreted into 39 questions in the questionnaire which can be
fully seen in the Appendix B.

4.2. Data Collection

In this study all users who have used an e-health laboratory site to order online lab
services, review costs, or just search for information were set as the target respondents.
The distribution of questionnaires to respondents was carried out in the form of a link to
Google Doc through WhatsApp Groups that have access to discussions with prospective
respondents in two months. Questionnaire links were also distributed via social media
such as Facebook, Line, and Telegram.

To make it easier for respondents to understand the type of e-health laboratory that is
the object of this research, the questionnaires included the links from online Lab website.
This research focuses on three e-health laboratory sites in Indonesia, namely, Pesan Lab [16],
Veterans Pathology Laboratories [38], and Caya Laboratories [39].

The e-health laboratory types were chosen because they were considered to represent
the e-health laboratory system in Indonesia. Respondents were also questioned if they
had accessed at least three of the online lab sites. These e-health laboratory systems were
chosen because they were easily accessible and well-known as a start up in e-health in
Indonesia. In addition, the questionnaire was also delivered directly to the laboratory to
get respondents who were customers of the three e-health laboratories.

The questionnaire collection was completed in two months with 163 respondents. This
sample size was sufficient and had exceeded the minimum requirements to be dealt with
using SEM with the Maximum Likelihood Estimation (MLE) procedure which indicated
100–150 samples [35].

Responses obtained from 163 respondents were valid responses from different indi-
viduals. This amount was sufficient and also representative in e-health laboratory examina-
tions, because respondents who filled out the questionnaires at least really knew and had
tried e-health laboratory applications in Indonesia. The distribution also included large
cities in Indonesia where e-health laboratory services could reach respondents. Therefore,
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it could be stated as sufficient to provide an overview and represent e-health laboratory
users in Indonesia. The sample was very representative because the number of e-health
laboratory websites was indeed included as a new service in Indonesia. Thus, the user
community was still limited. This was acceptable considering the adoption of the web was
still a new service, which was in line with the research by A. Usoro, et al. [37]. According
to T.R. Hinkin [111] and E. Stone [112], for a sample size of 150 it was considered sufficient
for scale development.

4.3. Data Analysis

In analyzing the data in this study, the PLS-SEM approach was used. Smart PLS
version 3.2.8 is used as a tool. The choice of PLS-SEM as an approach in this study is because
it is known to be able to overcome problems associated with small samples and sample data
that are not normally distributed [113]. In the PLS-SEM, we have conducted the analysis
data through two steps: (i) measurement model testing; and (ii) structural model testing
based on [114]. Several tests were carried out before testing the structural model, namely,
testing the validity and reliability of all constructs in the proposed measurement model.
The provisions for evaluating the validity test results are the convergent validity of the outer
loading parameter is greater than 0.70 and the Average Variance Extracted (AVE) value has
a value greater than 0.50. Whereas, the results of reliability testing (internal consistency)
are based on the Cronbach Alpha coefficient and composite reliability parameters equal to
or greater than 0.70 [114].

5. Results and Data Analysis
5.1. Respondent Demographics

The data accumulation gained 163 respondents consisting of 72 men and 91 women.
Collection of demographic data of respondents who participated in the questionnaire in
this study can be seen in Appendix A. That table shows that most of the respondents were
in the range of 41 to 55. This shows that the respondents were in productive age. The
education level of respondents was mostly postgraduate.

In terms of profession, most respondents worked as private employees, and many
respondents came from Java (Non Jabodetabek) while for salary criteria, most respondents
had income from 5 to 10 million per month. The description of respondents accessing
e-health was in line with the consumer description of penetration surveys and behavior of
Indonesian internet users [3].

5.2. Analysis of the Measurement Model

Before analyzing and measuring the proposed conceptual model, the first step was to
test the survey instrument. This step was completed by testing the validity and reliability
of research instruments.

In this section, statistical values are compared to the calculation of the questionnaire
results, especially related to the convergent validity of each construct. The first step was
testing the reliability and validity. The Composite Reliability (CR) in PLS was used to test
reliability. Table 1 is the results of the test where it can be seen that the CR index value
on all constructs >0.7 and the Cronbach’s Alpha meets the criteria. The determination
of convergent validity values follows the criteria [109] where all items are statistically
significant and must have values >0.60 or ideally 0.70.

In addition, the Average Variance Extracted (AVE) value must be >0.50 for construction.
The discriminant validity was measured using the criteria where the AVE square root for a
construct must be greater than its correlation with other constructs.

In line with these criteria, all question items appear to have values of more than
0.60, and all construction items meet the criteria. Table 1 shows the resulting convergent
reliability and validity. These indices simultaneously show a high degree of convergent
reliability and validity.
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Table 1. Convergent validity.

Construct Items Factor
Loading AVE CR Cronbach’s

Alpha

Technology Characteristics
(TCC)

TCC1 0.84

0.711 0.945 0.932
TCC2 0.858
TCC3 0.843
TCC4 0.882

Task Characteristics (TC)
TC1 0.927

0.887 0.959 0.936TC2 0.953
TC3 0.945

Task Technology Fit (TTF)

TTF1 0.866

0.734 0.943 0.926
TTF2 0.894
TTF3 0.886
TTF4 0.906

Information Quality (IQ)

IQ1 0.819

0.764 0.942 0.922
IQ2 0.887
IQ3 0.877
IQ4 0.886
IQ5 0.898

Accessibility (AC) AC1 0.844
0.723 0.839 0.617AC2 0.856

Design (DE)
DE1 0.887

0.801 0.923 0.876DE2 0.912
DE3 0.886

Personal Innovativeness (PI)

PI1 0.884

0.718 0.91 0.868
PI2 0.886
PI3 0.847
PI4 0.768

Perceived Usefulness (PU)
PU1 0.768

0.678 0.894 0.842PU2 0.85
PU3 0.803

Perceived Ease of Use (PE)
PE1 0.691

0.722 0.885 0.801PE2 0.924
PE3 0.914

Adoption Intention (AI)
AI1 0.897

0.811 0.928 0.884AI2 0.911
AI3 0.894

The diagonal line in Table 2 clearly shows that the value on the diagonal line had a
greater discriminant value than the discriminant value below it, so it was declared valid.
This means that the indicator was able to construct the variables formed in this e-health
laboratory research. The results show a high level of discriminant validity.

Table 2. Discriminant validity.

Construct AC AI DE IQ PE PU PI TC TTF TCC

Accessibility (AC) 0.85
Adoption (AI) 0.396 0.901
Design (DE) 0.448 0.377 0.895

Information Quality (IQ) 0.4 0.495 0.696 0.874
Perceived Ease of Use (PE) 0.546 0.449 0.763 0.681 0.85
Perceived Usefulness (PU) 0.508 0.633 0.476 0.529 0.538 0.824
Personal Innovativeness

(PI) 0.353 0.612 0.46 0.435 0.469 0.539 0.8

Task Characteristics (TC) 0.392 0.337 0.562 0.631 0.541 0.412 0.4 0.942
Task Technology Fit (TTF) 0.251 0.246 0.292 0.259 0.233 0.401 0.3 0.403 0.857
Technology Characteristics

(TCC) 0.218 0.234 0.152 0.088 0.169 0.357 0.3 0.257 0.703 0.843

Diagonal value: square root of AVE and non-diagonal value: correlation.
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In this study, we also calculated the Variance Inflation Factor (VIF). These values
obtained ranged from 1.248 to 4.712 and were still smaller than 10.0 [115,116]. There was no
VIF value above 10.0, so it could be stated significantly that there was no multicollinearity
problem in the dataset of the e-health laboratory user questionnaire in this study.

5.3. Analysis of the Structural Model

Two conditions need to be considered in evaluating the structural model that is formed
to gain the path coefficient (β) and the coefficient of determination (R2).

The first condition in the PLS is that there is no significance test or estimation of the
confidence interval, and the second condition, namely that is the coefficient of determi-
nation from the PLS analysis is identical to that found in multiple regression analysis.
Figure 5 indicates the output of the estimated path coefficient (β) and explanatory power
(R2).
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Therefore, the task-driven variable with both the construction of task characteristics
and technology characteristics through task–technology fit simultaneously explained 49.2%
of the variables in perceived usefulness (R2 = 0.492). Bootstrap procedures were used to
obtain path coefficients, t-statistics, statistical significance, and relevant parameters such as
averages, standard errors, and loading items [114,117].

All relationships in the conceptual model were supported by data. Task-driven vari-
ables were driven by task characteristics, technology characteristics, and task–technology
fit. The modeling of task characteristics and technology characteristics had a significant
influence on task–technology fit (β = 0.238 and 0.642). Thus, Hypotheses 1 and 2 were
supported. Task-driven variables consisting of the task characteristics and the technology
characteristics of e-health laboratories had a positive impact on the task–technology fit.
The two constructs simultaneously accounted for 54.7% of the variance in task–technology
fit (R2 = 0.547). Task–technology fit in e-health laboratories was very important in de-
termining perceived usefulness (β = 0.183). Hypothesis 3 propped the data. Therefore,



Future Internet 2021, 13, 26 16 of 27

the task-driven variable with both the construction of task characteristics and technology
characteristics through task–technology fit simultaneously explained 49.2% of the variables
in perceived usefulness (R2 = 0.492). The results of data analysis for Hypothesis 4 were
rejected because the task–technology fit of the e-health laboratory system did not have a
positive and significant result on perceived ease of use. The relationships were negatively
correlated (β = −0.048). The relationships that occurred were negatively correlated, so the
higher the task technology fit indicator in an e-health laboratory, the lower the perceived
ease of use felt by the user, or vice versa.

Technology-driven variables were driven by information quality, accessibility, and
design. Hypotheses 5 and 6 were also supported by the data. Information quality had
a positive and significant impact on perceived usefulness (β = 0.257) and perceived ease
of use (β = 0.240). Accessibility was the construct of technology driven variables and
was an important precursor of perceived usefulness (β = 0.261) and perceived ease of use
(β = 0.220).

Thus, Hypotheses 7 and 8 were supported. For Hypotheses 9 and 10, the design of the
e-health laboratory system negatively affected perceived usefulness (β = −0.001).

The relationships that occurred were negatively correlated, so the higher the design
indicators in an e-health laboratory, the lower the perceived usefulness felt by the user, or
vice versa.

The results of data analysis for Hypothesis 9 were rejected because the design of
the e-health laboratory system did not have a positive and significant effect on perceived
usefulness. The relationships were negatively correlated (β = −0.001) while the design
of the e-health laboratory system had a positive impact on the perceived ease of use
(β = 0.427).

The relationships that occurred were positively correlated, so Hypothesis 10 was
supported. Design in an e-health laboratory system positively influenced perceived ease of
use. The three constructs simultaneously accounted for 49.2% (R2 = 0.492) of the variance
in perceived use of vulnerability and accounted for 67.2% (R2 = 0.672) from the variance in
perceived ease of use, and the rest was influenced by other variables.

Human-driven variables were driven by personal innovativeness whose relationship
was described in Hypotheses 11 and 12. The results show that Hypotheses 11 was sup-
ported by data. Personal innovativeness had a positive and significant effect on perceived
usefulness (β = 0.279). In contrast to Hypothesis 11, the results of data analysis for Hypoth-
esis 12 were rejected because the personal innovativeness did not have a positive and signif-
icant effect on perceived ease of use. The technology acceptance model variable was driven
by perceived usefulness and perceived ease of use for adoption variables obtained from
task-driven, technology-driven, and human-driven variables. In Hypotheses 13 and 14,
supported by data, perceived usefulness had a positive effect on adoption (β = 0.550).
Perceived ease of use was a construct of the technology acceptance model variable and had
a positive effect on adoption (β = 0.153). Therefore, the two constructions simultaneously
accounted for 41.7% (R2 = 0.417) in adoption.

Table 3 shows the hypothesis test result (t-value) based on the results of the structural
model test using SmartPLS. Fourteen hypotheses were tested, eleven were accepted, while
three were rejected (in red).
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Table 3. Hypothesis testing result.

Hypothesis (β) tStatistics Conclusion

H1 Task Characteristics -> Task Technology Fit 0.238 ** 2.492 Hypothesis accepted
H2 Technology Characteristics -> Task Technology Fit 0.642 *** 6.912 Hypothesis accepted
H3 Task Technology Fit -> Perceived Usefulness 0.183 ** 2.872 Hypothesis accepted
H4 Task Technology Fit -> Perceived Ease of Use −0.048 0.671 Hypothesis rejected
H5 Information Quality -> Perceived Usefulness 0.257 ** 2.79 Hypothesis accepted
H6 Information Quality -> Perceived Ease of Use 0.240 *** 3.785 Hypothesis accepted
H7 Accessibility -> Perceived Usefulness 0.261 *** 3.348 Hypothesis accepted
H8 Accessibility -> Perceived Ease of Use 0.220 *** 3.065 Hypothesis accepted
H9 Design -> Perceived Usefulness −0.001 0.011 Hypothesis rejected
H10 Design -> Perceived Ease of Use 0.472 *** 5.801 Hypothesis accepted
H11 Personal Innovativeness -> Perceived Usefulness 0.279 *** 3.215 Hypothesis accepted
H12 Personal Innovativeness -> Perceived Ease of Use 0.085 1.493 Hypothesis rejected
H13 Perceived Usefulness -> Adoption 0.550 *** 7.856 Hypothesis accepted
H14 Perceived Ease of Use -> Adoption 0.153 ** 2.14 Hypothesis accepted

Path-β: **p < 0.05; ***p < 0.01.

6. Discussion

To our knowledge, this was the first empirical study to investigate integration factors in
e-health laboratory adoption, especially for cases in Indonesia. The integration factor in this
study was obtained by integrating the TTF and D&M models, and considering additional
variables in the form of technology-driven and human-driven technology acceptance
models to determine user adoption of the e-health laboratory system. Our results indicate,
except for Hypotheses 4, 9, and 12, that our hypothesis was fully supported.

Our research model explained 54.7% of the variation in TTF by task characteristics
and technology characteristics. Compared to other investigations exploring TTF in the
adoption of m-banking [51,75], m-commerce [76], and social networking sites [81], these
results showed good predictive power. The positive effects of technology characteristics
and task characteristics on TTF were very clear and confirmed results similar to all previous
studies.

The perceived usefulness of online adoption of laboratories in our model was ex-
plained by TTF, information quality, accessibility, design, and personal innovativeness.
This model explained 49.2% of variations in the perceived usefulness of online adoption of
laboratories. Our hypothesis stemmed from TTF, the quality of information, accessibility,
and personal innovativeness to explain the significant relationship to perceived usefulness
in e-health laboratories.

For positive and significant information quality results, it was in line with the results
of the study [70,88,89]. Positive results and significant accessibility to perceived usefulness
in this study differed from the results of the study [94,96] which obtained the opposite
results. The results of this study differed from studies [106] for personal innovativeness
that provided positive and significant results on perceived usefulness. The design did not
support this model, as negative and insignificant results were obtained. This result was
different from previous studies [71].

TTF results that had a significant effect on perceived usefulness were similar to the
results of the study [37,52,77–79], but these results differed from [118]. There were two
reasons for the strong relationship between TTF and perceived benefits [118]. The first
was that users may feel that the use of e-health laboratories was highly dependent on the
compatibility between health checks experienced with e-health laboratory functionality.
The second reason might be that users had a better and clearer understanding of their
medical examinations, and thus could directly assess the suitability of e-health laboratory
functionality with these tasks.

In addition, for the perceived ease of use in e-health laboratories in our model, it was
also explained by TTF, information quality, accessibility, design, and personal innovative-
ness. This model explained 67.2% of the variation in the perceived ease of use in e-health
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laboratory adoption. The difference in this hypothesis came from the quality of information,
accessibility, and design to explain the perceived ease of use in e-health laboratories. The
results obtained were positive and significant on the quality of information, and these
results were similar to the results of previous studies [70,88]. Positive and significant results
of accessibility to perceived ease of use in this study were similar to the results of previous
studies [94,96]. The design showed positive and significant results on perceived ease of
use; these results were in line with the research in [100].

Whereas TTF and personal innovativeness did not support this model, the insignificant
results on personal innovativeness were contrary to the results of the study [70,71,106]
which showed significant results on the perceived ease of use.

A focus on the insignificant results between TTF and the perceived ease of use in
e-health laboratory adoption showed that these results were different from the results of the
study [37,77,79,118]. The four previous studies found that TTF influenced the perception
of ease of use. This different result was probably due to the current reason that users did
not have many e-health laboratory options to use since this laboratory service was still a
new service in Indonesia. This could reveal the relationship between TTF and perceived
ease of use which was not significant.

The research model explained 41.7% of variations in e-health laboratory adoption.
Based on the results, we believe that perceived usefulness and perceived ease of use
supported efforts in e-health laboratory adoption. If e-health laboratory users felt that the
service matches their perceived benefits and ease of use is felt by them, then they would
voluntarily adopt e-health laboratory services. These results also indicated that adoption in
e-health laboratories allowed for further exploration to find out other variations of variables
that supported users in adopting e-health laboratories. The implications of research on
theory and practice are summarized below.

6.1. Theoretical Implications

Finally, the peak analysis of this study resulted in the determinant variables which
were significantly correlated and the variables which were not correlated with the perceived
usefulness and perceived ease of use in the adoption of an e-health laboratory system
especially in Indonesia. These findings could be used to strengthen and underlie previous
theories and studies. The findings that strengthened the theory were the variables that had
a significant and positive correlation while the findings that were different from the theory
were the variables that were not significant and negatively correlated.

From a theoretical perspective, this research integrated D&M and TTF to explain
adoption from e-health laboratories. We found that TTF and personal innovativeness
did not have a significant effect on the perceived ease of use variable, but TTF showed a
significant effect on the perceived usefulness along with information quality, accessibility,
and personal innovativeness variables. Whereas, the design did not have a significant effect
on the perceived usefulness. However, as a whole, the variables of perceived usefulness
and perceived ease of use had a significant effect on e-health laboratory adoption. This
research contributed to the theory because it provided insight into the integration factors
outlined above that influenced the adoption of e-health laboratories in Indonesia. The
results obtained for the relationship of integration factors had two results, most of which
supported the results of previous studies in different objects. Some findings gave different
results from previous studies. This becomes interesting to be studied in further research.

With this result, there are three research contributions: first, increasing limited knowl-
edge about e-health laboratory adoption. To our knowledge, most of the research has not
focused on prospective users of e-health laboratories, especially in Indonesia. This was
an area of research that had not yet been explored. This research successfully integrated
various popular technology adoption of the D&M model (DeLone & McLean [56,58,97])
and the TTF model (D. L. Goodhue & Thompson, [43]), to the extent that our new knowl-
edge was combined in e-health laboratory adoption. This study examined the importance
of TTF in user adoption by also considering the technology driven and human driven
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cases of e-health laboratory adoption models, which has not been done by previous re-
searchers. Because our research was based on established theories, the integration of this
proposed model contributes to the discipline of information systems theory. Second, this
study provides an overview and results regarding the attitude of the adoption of e-health
laboratory users, especially in Indonesia, especially regarding the integrative factors of
perceived usefulness and perceived ease of use of TTF, information quality, accessibility,
design, and personal innovation for e-health laboratory adoption that had never been done
in Indonesia. Third, because of the novelty of e-health laboratories in Indonesia, this study
was successful in measuring the adoption of e-health laboratories in its users. This research
will benefit future researchers who will observe technology adoption. The model proposed
in this study can serve as a model for determining the integration factors in technology and
can be used as a comparison basis for future research. Therefore, the results of this research
can be used to enrich research and scientific studies on e-health laboratories in Indonesia.

6.2. Managerial Implications

This e-health laboratory research is expected to be able to contribute and implicate
the knowledge and development of e-health in Indonesia, especially regarding e-health
laboratories. E-health laboratory providers can make the results of this study as an alterna-
tive input to improve the quality of their systems to improve a good image in the minds
of users. Customer trust is very important, and this effort is to foster trust and support
e-health laboratories as a health facility for users.

This study has important practical implications as an input to assessing property
information systems for e-health laboratory owners to increase user adoption of e-health
laboratories.

Our results indicated three dominant factors that directly influenced the user’s in-
tention to adopt an e-health laboratory system, namely, the technological characteristics,
followed by perceived usability and design factors. This can provide input to this industry.
Prospective users will support services and be involved in this industry if the characteris-
tics of e-health laboratories can provide health information services that can be accessed
anytime and anywhere, in real-time, quickly and securely. In addition to meeting the needs
that are felt to be useful, the owner or manager of an e-health laboratory needs to increase
the effectiveness of users in obtaining their health information. It can facilitate users to
retrieve their health information faster and, overall, the information provided is very useful
for users. The design factor is of particular concern to the user, so the designs suggested
from e-health laboratories should have an attractive appearance, and have the features and
functions of a complete health screening service. E-health laboratories have a structured
appearance that is easy to understand.

Elements that can be redeveloped are information that is accurate, precise, complete,
up-to-date, and clear, as well as information that can be accessed anytime, in any situation,
and on all mobile devices because this element can affect the level of improvement, com-
fort, and speed in retrieving health information and can influence the use of an e-health
laboratory system. This e-health laboratory research is expected to be able to contribute
and implicate for the knowledge and development of e-health in Indonesia, especially
regarding the e-health laboratory industry.

6.3. Limitations and Future Research

There are still limitations in this study and they can be improved in further research.
First, the filling out of the questionnaire was carried out independently, which needs to be
controlled to ensure it is the right respondents who actually fill in the questionnaire. This
may result in bias in respondents’ responses. To get the attention of respondents and to get
more data, offering prizes for respondents would make it easier for researchers to get more
data from respondents. In this study, we also offered prizes for selected respondents who
have completed the questionnaire given.



Future Internet 2021, 13, 26 20 of 27

Another comment is about the distribution of residential locations of respondents who
have not spread evenly. Second, this study only focused on user adoption; further study on
the specific adoption of health experts needs to be carried out to provide a comprehensive
analysis of e-health laboratory adoption in Indonesia. Third, for the issues regarding the
security of users’ health data, further study needs to be done to determine the right balance
between security, privacy, and traceability, to prevent users’ health data from being spread
to irresponsible parties.

7. Conclusions

This study proposed and examined the model of user adoption intention on the use of
e-health laboratories from task characteristics, technology characteristics, task technology
fit, information quality, accessibility, design, and personal innovation through perceived
usefulness and perceived ease of use. This model can provide an initial step towards
implementing an e-health laboratory system in Indonesia. This model is likely to generate
preferable data because it requires a user-related perspective to determine the characteris-
tics of e-health laboratory systems by considering the technical aspects so that it allows
customers to focus on the visible characteristics of technology in e-health laboratories.

The most dominant factors that directly affect the user’s intention to adopt an e-health
laboratory system are technology characteristics followed by perceived usefulness and
design factors. All three factors have a significant direct impact on users’ intentions to
adopt an e-health laboratory system. The perceived usefulness factor has positive utility,
so it has a significant role in the application of e-health laboratory systems. In contrast,
the design factor on perceived usefulness as a negative utility in user confidence does not
have a significant impact on the intention of Indonesian users to use an e-health laboratory
system. As a result, we can conclude that Indonesian users can be characterized by their
own considerations for the perceived usefulness factor that they will get, and then they
leave aside designs that may be difficult to use, but they still have the intention to adopt
new technologies.

The design problems related to perceived ease of use and technology characteristics
have also proven to be determinants of adoption of e-health laboratory payments although
their impacts are not immediate. Task–technology fit, information quality, accessibility,
and personal innovativeness also have an indirect impact on e-health laboratory adoption
through perceived usefulness. Consequently, e-health laboratory service providers must
plan awareness programs regarding the benefits of use, quality information, and ease of
access to e-health laboratories so that customers are ready to suggest their relatives to use
an e-health laboratory system.

Overall, this research shows that the characteristics of e-health laboratory systems
have proven their significant influence on the intention to adopt e-health laboratories for
consumers in Indonesia. Finally, Indonesian users will be inclined to pay attention to the
perceived benefits they receive and accept risks when adopting technology in an e-health
laboratory system.
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Appendix A

Table A1. Respondent Demographic.

Items Frequency Percentage

Sex

Male 72 44.17

Female 91 55.83

Age

<14 0 -

14–20 5 3.07

21–29 21 12.88

30–35 36 22.09

36–40 17 10.43

41–55 79 48.47

>56 5 3.07

Education

High school 10 6.13

Diploma 13 7.98

Bachelor 55 33.74

Postgraduate 85 52.15

Student 13 7.98

Profession

Civil Servants 18 11.04

BUMN Employee 9 5.52

Private Employees 51 31.29

Entrepreneur 16 9.82

Lecturer 20 12.27

Housewife 9 5.52

Others 27 16.56

Location

Java (Jabodetabek) 71 43.56

Java (Non Jabodetabek) 51 31.29

Sumatera 31 19.02

Borneo 1 0.61

Sulawesi 2 1.23

Bali, NTT, NTB 6 3.68

Irian, Papua 1 0.61

Salary (IDR)
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Table A1. Cont.

Items Frequency Percentage

<1,000,000 (USD 68,45) 11 6.75

1,000,001–5,000,000 (USD 68.45–342.24) 50 30.67

5,000.001–10,000,000 (USD 342.25–684.49) 71 43.56

10,000,001–15,000,000 (USD 684.50–1026.73) 17 10.43

15,000,001–20,000,000 (USD 1026.74–1368.98) 3 1.84

>20,000,000 (USD 1368.98) 11 6.75

Appendix B

Research Instrument

1. Task Characteristics (TC)

TC1 I need to manage my health information in an online laboratory anytime and
anywhere.

TC2 I need to access my health information anytime and anywhere.
TC3 I must have real time control of my health information in online laboratory.

2. Technology Characteristics (TCC)

TCC1 Online laboratories provide health information services that can be accessed
anytime and anywhere.

TCC2 Online laboratories provide health information services in real time.
TCC3 Online laboratories provide fast health information services.
TCC4 Online laboratories provide safe health information services.

3. Task Technology Fit (TTF)

TTF1 The online laboratory already has the features that fit my needs in managing
my health information.

TTF2 The online laboratory is in accordance with my ways of managing my health
information.

TTF3 It is easy for me to understand the features of an online laboratory.
TTF5 The online laboratory is suitable for assisting me in managing my health

information.

4. Information Quality (IQ)

IQ1 Online laboratories provide information that fits my needs.
IQ2 Online laboratories provide accurate information.
IQ3 Online laboratories provide up-to-date information.
IQ4 Online laboratories provide complete information.
IQ5 Online laboratories provide clear information in a good format.

5. Accessibility (AC)

AC1 Online laboratories can be accessed anytime and anywhere.
AC2 Online laboratories can be accessed under any conditions.
AC3 Online laboratories can be accessed through various devices (smartphones,

laptops, etc.)

6. Design (DE)

DE1 Online laboratories have an attractive appearance.
DE2 Online laboratories have the features and the functions needed.
DE3 Online laboratories have a structured appearance.

7. Personal Innovativeness (PI)

PI1 I will be the first to use a new technology compared to others.
PI2 It is great to be the first to have a new technology.
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PI3 Being the first in using new technology is important for me.
PI4 I always want to use the latest technology products that are safe.

8. Perceived Usefulness (PU)

PU1 Online laboratories increase my effectiveness in obtaining my health informa-
tion.

PU2 Online laboratories facilitate me to retrieve my health information.
PU3 Online laboratories allow me to retrieve my health information faster.
PU4 In general, I can say that the online laboratory is very useful for me.

9. Perceived Ease of Use (PE)

PE1 Online laboratory is easy to learn.
PE2 Online laboratories are easy to use because of the simple way to use.
PE3 Online laboratories are easy to navigate.

10. Adoption Intention (AI)

AI1 I plan to use this online laboratory in the future.
AI2 I will recommend an online laboratory to my friends.
AI3 I intend to continue using online laboratories in the future.
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