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Abstract: This study explored the effects of information technology (IT) resources —in conjunction
with IT infrastructure and organizational resources—on organizational capabilities and
performance. The study further analyzed the mediating effect of organizational capabilities on the
relationship between IT resources and organizational performance. A cross-sectional research
design was adopted, and questionnaire copies were administered to senior care supervisors of
Taiwanese day care centers, care institutions, and hospitals. In total, 328 valid questionnaire
responses were obtained. The study results are summarized as follows: (1) A direct effect analysis
revealed that IT infrastructure significantly affected service performance and financial
performance; organizational resources significantly affected service performance but did not
significantly affect financial performance. (2) A mediation model analysis indicated that
organizational capabilities exerted a mediating effect on the relationship between IT resources and
organizational performance. These results can serve as a reference for medical care organizations
in developing strategies for reviewing internal IT resources, integrating internal and external
capabilities, creatinga competitiveadvantage, and boosting their performance.

Keywords: resource-based; telehealth care system; organizational capabilities; organizational
performance

1.Introduction

Due to population aging and the increasing demand for health care services because of chronic
diseases, countries seek to improve the quality of medical care services by investing heavily in the
development of advanced communication technologies, including health information technology
(HIT), for such services. The use of HIT constitutes an essential strategy for improving care and cost
efficiency [1-5]. Moreover, telematics can be used to extend institutional care services to a
community, a process that is generally referred to as telehealth care (THC). THC supports care in a
community by improving careaccessibility and quality whilereducing cost [6-9].

However, definitive evidence regarding the performance of THC systems has yet to be
furnished [10]. The primary problem associated with the derivation of such evidence is that IT
investment indirectly affects performance through crucial mediating variables [11]. The most likely
mediating variable is organizational capabilities. Studies have demonstrated that IT investments
must be integrated with other organizational resources to improve performance[12]. Research has
also emphasized that IT resources can affect performance through organizational capabilities. To
provide effective and continuous care services, organizations must effectively integrate processes
and resources in different environments. Thus, to maximize the effectiveness of THC, it must be
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integrated with the internal and external IT resources of an organization according to a patient’s
home careneeds [13-15].

Several studies have demonstrated that the use of IT resources has a positive effect on
performance [16-19]. Such studies have used data to understand the source of the effect of IT on the
competitive advantage of an organization or industry. However, only a few studies have explored
the relationship between THC IT resources and THC organizational performance from the
perspective of medical institutions [20,21]. Because of the continual evolution of IT, Kohli and
Grover [22] suggested further research on the discontinuity of IT value to examine its intangible
value. Therefore, scholars have increasingly explored the effectiveness of IT in improving and
integrating processes, particularly with regard to the conditions for and benefits of using IT in
integrating processes from different industries [23,24].

Studies have used the resource-based view (RBV) to explore the effect of various
organizational resources on performance [11,12,25-27]. In addition to emphasizing how
organizations can derive greater value from IT investments, studies have suggested that they use
advanced IT resources to establish their core competencies and for their corporate strategic
functions [28,29]. According to the RBV, enterprise success is primarily derived from internal
resources; such resources should be characterized by value, heterogeneity, and nonmobility [30].
Bharadwaj [25] specified three dimensions of IT resources: IT infrastructure, human IT resources, and
IT-enabled intangibles. Subsequent research has suggested a fourth dimension: IT reconfiguration capabilities
[31,32].

Studies [18,19,23,33,34] have investigated the effects of complementary resources on the basis
of the organizational capacity dimension of the IT competency model proposed by [25]. According
to such studies, results obtained from measuring the complementarity of integrated IT resources are
consistent with the RBV; competitors face difficulties in replicating such resources because they
constitute a unique set of organizational resources that are established overtime and are related to
an organization’s history, culture, and experience [23,30]. In addition, other studies have applied
mediation models to probe the mediating role of organizational capabilities in the relationship
between IT resources and organizational performance [12,16,23,35]. Organizational capabilities are
attributes of organizations that address environmental changes and management challenges.
Organizations may need the ability to handle customers or link providers. IT resources can improve
organizational capabilities and thereby improve business performance. Specifically, the synergy
between organizational capabilities and IT resources enhances organizational performance.

Because these two models have been widely used in performance-related research, this study
applied a mediation model to explore the indirect effect of IT resources in THC applications on
organizational performance through organizational capabilities. The RBV model can be used to link
and investigate the relationship between resources and performance. This model has three main
structures: business performance, organizational resources, and capabilities [18,36-38]. Financial
and operational performance can generally be improved by appropriately leveraging
organizational resources and capabilities. In an organizational context, capabilities reflect a
portfolio of resources that enable improved financial and operational performance in an
organization [39].

This study explored the effect of THC IT resources—along with THC IT infrastructure and
organizational resources —on THC organizational capabilities and THC organizational performance.
The study further analyzed the mediating effect of THC organizational capabilities on the
relationship between THC IT resources and THC organizational performance. On the basis of the
research objectives and literature review, this study developed its conceptual framework (Figure 1)
and proposes several hypotheses:
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THC Organizational Capabilities

Internal Capabilities
H2 H3

External Capabilities

THC IT Resources THC Organizational Performance
IT Infrastructure HL | Service Performance
Organizational Resources Financial Performance

Figure 1. Conceptual framework.

H1: THC Information resources positively affect THC organizational performance.

IT resources include: IT infrastructure, IT managementand IT human resources [12,25] - Liang et al. [12]
proved that IT resources can enhance organizational capabilities and thus improve business
performance. Related studies have also shown that THC can improve the quality of care and reduce
costs [1,40,41].

H2: THC IT resources positively affect THC organizational capabilities.

During the process of importing THC, IT staff must possess the ability to solve various
problems in the importation process. Higher IT staff skill levels are associated with smoother
procedures of information system import, maintenance, and update [41-43].

H2a:IT infrastructure positively affects an organization’s internal capabilities.

IT infrastructure includes: information systems, network facilities and computer equipment. [44-45].

Studies have revealed that IT infrastructure can strengthen resources for internal control
capabilities, strengthen cooperation between departments, and improve system and development
capabilities. These are key drivers of business performance[12,18,33,46-49].

H2b: IT infrastructure positively influences an organization’s external capabilities.

In addition to internal integration capabilities, the quality, accessibility, and cost of medical care
are crucial and are of maximum interest to patients. In the face of rapid environmental changes, care
organizations typically set their strategic direction toward IT development, including the
development of technology related to market, customer response, external partner cooperation, and
information sharing capabilities [50,51]. Buntin et al. [52] showed that HIT engenders a significant
improvement in the safety of medical care. Studies have also demonstrated that HIT reduces
complications and mortality [53,54]. Jones et al. [55] studied published research reports and
concluded that clinical decision support systems have a positive effect on quality, safety, and
efficiency. Several studies have demonstrated that HIT significantly improves patient safety, reduces
drug misuse, improves surgical safety, and prevents diagnostic errors [56-59]. By improving
record-keeping, communication, and collaborative care systems, HIT can help ensure that
information is accurateand used as a basis for care decisions [51,60].

H2c: An organization’s IT resources positively affect an organization’s internal capabilities.

Organizational IT resources—such as IT planning, investment decisions, coordination, and
control—enable managing heterogeneous IT components within an organization and translating
them into organizational skills to create business value [37,44]. Although IT infrastructure provides
the foundation, an organization’s IT management capabilities have a considerable effect on business
performance [61]. Mithas et al.[47] found that information management capabilities play a major role
in customer management, process management, and performance management capabilities.

H2d: An organization’s IT resources positively affect an organization’s external capabilities.
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Accumulating IT expertise and management capabilities often requires time, and IT staff must
adapt to new technologies selected in an organization [62]. Research has predominantly applied IT
human capital and organizational knowledge to determine an organization’s overall ability to assess
IT opportunities. Enterprise IT human resources can be effectively integrated with other IT resources
to attain a high level of performance. The importance of IT human resources for honing an
organization’s competitive advantage in the digital economy is increasing, primarily in response to
rapid environmental changes. A company with professional IT human resources can effectively plan
and integrate IT and enterprise processes and can develop applications that are faster, more reliable,
and more cost-effective than those of its competitors. In addition, such a company can effectively
communicate and cooperate with other departments, predict future needs, and create new and more
valuable products and services. Faced with rapid market changes and continual advances in IT, IT
staff in care organizations must continue learning and integrating IT resources with internal
organizational resources as well as connecting external partners to respond to market demands;
these procedures can positively affect an organization’s external capabilities [18].

H3: THC Organizational capabilities positively affect THC organizational performance.

Organizations’ competitive advantage and economic benefits engendered by the use of IT are
typically related to IT management capabilities [63]. Ravichandran and Lertwongsatien [43]
indicated that when a company’s IT resources are controlled by a higher level of management, a
higher level of support can be provided to such resources; this can in turn affect the company’s
business processes, engendering effective product and service innovation. Sacristan (2013) [64]
proposed that patient-centered care in THC entails the use of IT to develop patient-centered
applications. Accordingly [64], THC enables patients tobe more involved in care activities.

H3a: An organization’s internal capabilities positively affect its service performance.

The integration of IT resources and enterprise resources —including the alignment of IT with
business processes and the management of IT updates —can enable efficient use of IT resources; this
can thus enable companies to attain a higher level of performance than their peers do. THC can
integrate different specialist technologies to provide relatively safe and effective care for patients;
consequently, THC can accumulate and embed care services over time, thus increasing the value and
uniqueness of care. It can also hone a care organization’s competitive advantage and augments its
performance [65-66]. Empirical research conducted in Taiwan has revealed that the use of
technological innovation in hospitals can significantly affect the hospitals’ performance metrics such
as daily outpatient visits, daily emergency visits, and occupancy rate [5]. Accordingly, caregivers can
use IT resources to develop internal capabilities, which can in turn affect organizational service
performance.

H3b: An organization’s internal capabilities can positively affect financial performance.

Barua et al. [67] examined the effect of IT on mediator variables, and they revealed that IT can
indirectly influence organizational performance through various processes. The effect of IT on
performance may be described by a two-stage model, with one stage involving the effect of the
service process between the company and the customer and the other stage being linked to
performance through the service process. The focus of investing in enterprise IT is to reduce
operating costs while improving the quality, speed, and time to market of goods and services. IT can
thusbe leveraged to create and enhance value for customers. Moreover, IT can be used to effectively
controlresources, strengthen coordination between organizations, and establish external capabilities
that respond to customer needs. In certain scenarios, IT capabilities can increase other metrics such
as customer satisfaction [68-69] and market share [67]. Ravichandran and Lertwongsatien [43]
indicated that IT can be applied to develop core competencies for business operations and boost
market performance. The internal capabilities of care organizations that use IT resources can expand
the scope of services and increase revenue, thus improving financial performance.

H3c: An organization’s external capabilities positively affect service performance.

THC can be used for home patient monitoring, thus reducing traffic time, emergency and
hospitalization rates, and patient mortality; the use of THC can also improve quality of life [65,70].
Many studies have explored the benefits of remote care, emphasizing aspects of service performance
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such as cost-effectiveness, patient health outcomes, professional counseling, and response time
[71-72]. Lamont et al. [73] demonstrated that care institutions using THC can register a significantly
higher occupancy rate, net operating income, and market share compared with competing
institutions.

H3d: An organization’s external capabilities positively affect financial performance.

Kim et al. [37] demonstrated that IT can change a company’s financial performance through
changes in business processes. IT resources have initial effects on organizational processes and
subsequent effects on financial performance. Through the integration of HIT resources, THC can
expand an organization’s scope of services to render patients more accessible, establish favorable
medical relationships with patients, reduce costs, improve care quality and accessibility, and create
customer value, thereby increasing the organization’s income and financial Performance [65-66].

2.Materials and Methods

2.1. Sample and Data Collection

This study applied a cross-sectional research design and included high-level supervisors (Chief,
assistant dean, or director of information management) of day care centers, care institutions, and
hospitals in Taiwan. From December 20, 2015 to January 15, 2016, A letter was sent to the
organizations through an electronic document system to explain to the organizations that the study
was commissioned by the Ministry of Health and Welfare in order to understand the benefits of
promoting remote care systems to medical care institutions. From January to August 2016, the
telephone contact organization will confirm the willingness to fill out the questionnaire and collect
data. The research design and questionnaire in this study were reviewed and passed by the Human
Subject Committee. No conflict of interest at all.

2.2. Research Tools

A structured questionnaire design was adopted, and the research tools were compiled
according to the relevant domestic and foreign literature. The questionnaire was divided into three
parts.

The first part pertained to THC IT resources for remote care and involved questions on the
following items: (1) IT infrastructure, comprising information systems, networks, and computer
equipment [44,45]; and (2) organizational IT resources, comprising human resources, internal
partner management, external partner management, and data and application management.

The second part pertained to THC organizational capabilities and involved questions on the
following items [34,37]: (1) internal capabilities, comprising customer orientation, knowledge assets,
and collaboration [31,34,37,47]; and (2) external capabilities, comprising quality, cost, and proximity
[17,47,55,70].

The third part pertained to THC organizational performance and involved questions on the
following items: (1) service performance, comprising time-savings, productivity, and efficiency
[45,74]; and (2) financial performance, comprising income, market share, and return on investment
[11,43,75].

The validity and reliability of the questionnaireare described as follows.

[ Validity

Six senior experts in the fields of remote care, medical management, nursing and public
health, community long-term care, and hospital information systems were invited to assess
the validity of the questionnaire content on the basis of the six aforementioned items; they
assessed the clarity and appropriateness of the text describing the items. The item
descriptions were modified according to the experts’ suggestions. The content validity index
(CVI) was applied to evaluate the validity of the questionnaire items. An overall CVIof 0.915
wasderived, demonstrating the questionnaire to have excellent validity.
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II. Reliability
To ensure that the questionnaire items were highly consistent with respect to the
measurement of their associated facets, a reliability analysis was conducted. An overall
Cronbach’s a value of 0.925 was derived for the questionnaire; the Cronbach’s a value for
each facet was between 0.88 and 0.94 (Table 1). These values demonstrate that the facets of
the questionnairehad a high degree of internal consistency.

III. Construct validity
Confirmatory factor analysis (CFA) was conducted to evaluate the construct validity of the
questionnaire. To achieve a favorable model fit level, the goodness-of-fit index (GFI),
adjusted GFI (AGFI), and normed fit index (NFI) must be greater than 0.9 and the root mean
square residual (RMR) must be less than 0.05 (Hair et al., 2010). The CFA results revealed the
following:

1. For the first part of the questionnaire, namely remote care IT resources, the second-order
CFA revealed the following: x2=23.375, df=17, GFI=0.982, NFI =0.988, AGFI=0.963, and
RMR=0.017. Therefore, the overall model suitability was determined to be in line with the
aforementioned criteria.

2. For organizational capabilities, the second-order CFA showed the following: x2=60.049,
df=38, GFI=0.967, NFI=0.979, AGFI=0.943, and RMR =0.018. Accordingly, the overall
model suitability wasnoted to be in line with the aforementioned criteria.

3. Finally, for the third part of the questionnaire, namely organizational performance, the
second-order CFA revealed the following: x2=32.599, df=8, GFI=0.968, NFI=0.977,
AGFI =0.917,and RMR = 0.016. Hence, the overall model suitability was determined to meet
the aforementioned criteria.

Based on these results, thescale items of this study have convergence validity.

IV. Discriminant validity

In general, the explanatory power represented by each factor is significantly different from
that represented by other factors [76]. Statistically, the difference between tests is typically
verified using the difference between an original (unconstrained) model and a constrained
model. The original model describes the release correlation between various model facets,
whereas the constrained model describes a certain structure. The coefficient of the correlation
between facets is equal to 1. When the degree of freedom is 1, if the difference between the
chi-squared values obtained for the original model and the constrained model is greater than
3.84, then any two facets in this model have different validity levels [77]. In this study, the
results showed that for any two facets in the test model, the chi-squared values of the three
sets of test items were are all greater than 3.84. Therefore, the facets of the display mode had
significant discriminant validity.

3.Results

A total of 419 institutions are willing to complete this research questionnaire. The number of valid
questionnaires is 328. The average annual salary determined for the institutions was 20 years. Among

the various care institutions, 48 were day care centers (14.6%), 147 were community maintenance
institutions (44.8%), and 133 were hospitals (40.5%). Moreover, regarding the regional distribution of
the institutions in Taiwan, 80 (24.4%) were determined to be located in northern Taiwan, 67 (20.4%)
were in central Taiwan, 139 (42.4%) were in southern Taiwan, and 42 (12.8%) were in eastern Taiwan.
Concerning agency ownership, among the institutions, 154 were public institutions (47%), 135 were
private institutions (41.2%), and 39 were corporate entities (11.9%). Furthermore, of the institutions,
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47.2% were determined to have fewer than 20 employees, 29.6% (130 institutions) did not have
full-time employees responsible for health information systems, and 22% (72) had more than five
employees responsible for health information systems.

First, this study conducted a direct effect analysis. Indices of the degrees of fit between this
study’s theoretical model and the linear structural model were as follows (Figure 2): x2=49.200,
df=37, GFI=0.975, AGFI=0.956, RMR =0.010, and RMSEA =0.032. Therefore, the data and
theoretical model reached an appropriate degree of fit, verifying the rationality of the theoretical
model of this study. To examine the mediating role of THC organizational capabilities, this study
followed the example of Liang et al. (2010) by using two models to detect mediator variables. The
first model —the direct model between IT infrastructure and performance—revealed that THC IT
resources significantly affected service and financial performance. However, organizational
resources significantly affected service performance but not financial performance. The reason for this
result may be related to Taiwan's lack of clear regulations on the THC system charging model. Table 1
presents the direct effect analysis results.

23 (404%%%) —

0.46(7.79%+*)

12 (2.37%)

0.72 {9.84%+%)

% p <.0001; ** p <.001; * p <.01

Figure 2. Direct effect analysis.

Table 1. Direct effect analysis results.

Mode Mode (Direct mode)
Standard path coefficient
/p-value Standard path coefficient| .. ...
- - . .. |Significance

Path/adaptation statistic (normalized  coefficient (p-value ) Outcome of]
Hypoth . |Hypothesi [and t value ) Practice

. Hypothesis
esis
Hla IF> SP + 0.23(4.04) 0.000 support
H1b IF >FP + 0.12(2.37) 0.019 support
Hlc OR—-> SP |+ 0.46(7.79) 0.000 support
Hlc OR—>FP |+ -0.08(-1.38) 0.166 Not support
Mode adaptation statistic
Chi-square 49.200
d.f 37
GFI 0.975
AGFI 0.956
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RMR 0.010

REMSEA 0.032

Abbreviations: IF: IT infrastructure; OR: organizational resources; SP: service performance; FP: financial
performance

Second, the study conducted a mediating effect analysis. The second model was divided into
two phases (Figure 3).. In the first phrase, the effects of THC IT resources on internal and external
capabilities were observed. Organizational IT infrastructure and IT resources significantly affected
internal and external capabilities. Furthermore, this study examined the effect of internal capabilities
on external capabilities, and the results showed that internal capabilities significantly affected
external capabilities.

In the second phase, the study explored the effects of internal and external capabilities on
performance. Internal capabilities significantly affected service performance and financial
performance; remarkably, external capabilities significantly affected both service performance and
financial performance. The study results demonstrated that THC organizational capabilities had a
mediating effect on THC IT resources and THC organizational performance (x2 =93.940, df= 86,
GFI=0.966, AGFI = 0.946, RMR = 0.015, and RMSEA = 0.017).

SP

023 ([4.35%**)

051 {T7.72%**

0.16 {3.46%**)
062 (11.10%**

oy FP

OR 032 (523%**) . 030 (3.02%*%)
(R=0.70) (R*=0.59)
% 1 <.0001; ** p <.001; * p <01
Figure 3. Mediation effect analysis.
Table 2. Mediation effect analysis results.

Mode Mode 2 (Intermediary mode)
Standard path coefficient /p-value .

) . Standard path coefficient| .. . .
Path/adaptation statistic . .. |Significance

- - - (normalized  coefficient (p-valte) Outcome of

Hypothesi [Hypothesis Hyp_othet_lcal and t value ) P Practice
S path relationship
H2a IF>IC + 0.23(4.55) 0.000 support
H2b IF>EC [+ 0.62(11.19) 0.000 support
H2c OR—>IC |+ 0.16(3.46) 0.000 support
H2d OR-> EC |+ 0.32(5.23) 0.000 support
H3a IC>SP |+ 0.45(4.78) 0.000 support
H3b IC>FP |+ 0.27(2.59) 0.009 support
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H3c EC > SP [+ 0.32(3.40) 0.000 support
H3d EC>FP [+ 0.30(3.02) 0.002 support
Mode adaptation statistic

Chi-square 93.940

d.f 86

GFI 0.966

AGFI 0.946

RMR 0.015

REMSEA 0.017

Abbreviations: IF: IT infrastructure; OR: organizational resources; IC: internal capabilities; EC: external capabilities; SP:
service performance; FP: financial Performance

Third, this study verified the proposed hypotheses. An THC organizational capability
mediation model was used for hypothesis testing. The results indicated that THC IT resources had a
significant effect on THC organizational capabilities (Table 2). IT resources had a significant effect on
internal capabilities and external capabilities (3 = .23***; § = .63***); accordingly, H2a and H2b were
supported. Additionally, organizational resources had a significant effect on internal capabilities
and external capabilities (3 =.16"%; = .32*); hence, H2c and H2d were supported. Internal
Capabilities had a significant effect on service performance and financial performance (§ = 45**%;
p=.27*); therefore, H3a and H3b were supported. Furthermore, external capabilities had a
significant effect on service performance and financial performance (B =.32**%; [3=.30"**)
accordingly, H3c and H3d were supported. This study also conducted an R? test to investigate the
explanatory power of the variables. The results revealed that internal ability exhibited 50%
explanatory power, whereas external ability exhibited 70% explanatory power. Moreover, service
performance was determined to have 53% explanatory power, and financial performance was
observed to have 59% explanatory power. Accordingly, the explanatory power levels of variables
exceeded 50%.

4.Discussion

In recent years, the Taiwanese government has promoted a pilot program for remote care
systems. Nevertheless, the effects of such systems have yet to be determined. Therefore, research is
required to determine the performance effects of remote care systems. The current study was
conducted to fill this research gap. The study findings demonstrate that THC IT resources are
associated with THC organizational performance and that THC organizational capacity exerts a
mediating effect on the relationship between THC IT resources and THC organizational
performance, thus supporting the findings in the literature [45,78,79]. This study confirms that THC
IT resources have a positive effect on THC organizational capabilities; therefore, such resources
constitutea crucial prerequisite for the successful implementation of remote care [25].

IT infrastructure must be integrated with other resources to develop THC organizational
capacity; such infrastructure cannot function alone. The study results also confirm that THC IT
resources can positively influence external capabilities through internal capabilities. This indicates
that care organizations can establish internal capabilities by integrating internal resources with THC
IT resources; consequently, they can establish external capabilities. This result is consistent with
those of previous research on the effect of IT resources on organizational performance. On the basis
of resource classifications of [80], Kim et al. [37] classified capabilities and resources into
organizational, human, and hardware facilities; they defined IT capabilities as “organizations
combined with their organizations, people, and entities. The ability of IT resources to create value for
the organization.” When organizations integrate their IT capabilities with their resources to rapidly
adapt to changing circumstances, they can establish competitive organizational capabilities.
According to [25], IT-enabled intangibles can be divided into three parts: (1) customer orientation, (2)
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intellectual assets, and (3) collaboration. Liang et al. [12] confirmed that organizational competence
is a crucial regulatory variable for the relationship between IT resources and firm performance. The
value of organizational capabilities lies in the existence of increase in complementary resources; this
is because competitors face difficulties in replicating the overall effect of organization capabilities.
Therefore, a mediation model of organizational capabilities states that the effect of IT resources on
improved organizational performance is mediated by improvements in an organization’s internal
and external capabilities [12]. Internal capabilities are deployed from within the organization to
respond to market needs and opportunities, helping organizations to research and develop reliable
products and services while minimizing unnecessary costs. External capabilities focus on mastering
market needs, establishing lasting customer relationships, understanding the competitive strength
of competitors in the market, and having the ability to plan and change IT strategies and adopt
appropriate measures. According to the preceding specifications, the internal and external
capabilities of an organization must beintegrated to attain superior performance.

The results of this study also show that internal capabilities and external capabilities exert a
significant positive effect on service performance and financial performance, signifying that care
organizations can use THC IT resources to form THC organizational capabilities in order to improve
service performance and financial performance. This result is consistent with those of previous
research indicating that THC IT resources can indirectly affect performance by improving quality
and increasing productivity. In conclusion, remote care institutions can integrate organizational
THCIT resources to form THC organizational capabilities and improve care quality, thereby gaining
the trust of patients and improving service performance. The study also confirms that remote care
institutions can enhance their financial performance by improving service performance. The study
results are consistent with previously proposed concepts concerning the relationship between THC
organizational capabilities and THC organization performance. The results are also consistent with
those of studies on the effectiveness of remote care.

5.Conclusion

Numerous THC application services have emphasized external value, such as concern for
quality, cost reduction, and medical care accessibility improvement; nevertheless, such services have
failed to consider strategies for overall IT resource development and integration with organizational
capabilities. The current study suggests that care providers first review an organization’s THC IT
resources and integrate such resources with the organization’s internal and external capabilities.
These capabilities can accumulate and embed care service practices over time, thus increasing the
value of care. Unique products and services provide care organizations with a competitive
advantage and boost their performance. Caregivers can provide patient-centered managed care
through a remote care system, develop a knowledge management system, facilitate information
sharing within an organization, establish a decision support system, and strengthen the
organization’s resource integration capabilities to provide patients with high-quality, accessible, and
low-cost careservices.

With the popularity of IT applications, research has recommended strengthening the ability to
integrate IT, management knowledge, customer orientation, and synergy-related resources.
Through the integration of business areas, organizations can achieve the following strategic
activities: (1) more effective IT integration with business processes; (2) conception and development
of software that is more reliable, cost-effective, and efficient than the competition to support
business operations; (3) relatively efficient communication and operation across all business units;
and (4) timely prediction of future customer needs and creation of new added value ahead of
competitors [34, 37]. In addition, cooperative institution management can have a major effect on
organizational capabilities. Collaboration with partner care institutions can promote caregivers and
partners toimplement a patient-centric shared mission and vision [80].

This study developed its conceptual framework and hypotheses on the basis of the literature
and developed a questionnaire to measure the variables. The researchers endeavored to be objective
and rigorous in the research process. However, because the scope of this research was on IT
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resources, IT infrastructure, organizational resources, organizational capabilities, and organizational
performance, issues related to integration could not be summarized herein. Moreover, telecare is still
in the pilot phase globally, and several challenges must be overcome before its implementation in
business operations; for example, devising strategies for integrating care systems with payment
systems and emerging Internet of things applications is challenging. Accordingly, further research
can be conducted on the discussed topics and challenges to provide comprehensive knowledge and
findings. In addition to the internal and external organizational capacity changes proposed in this
study, future research can explore other mediating variables that may exert positive effects on
organizational performance. Findings from such research can enable care institutions and
government bodies to promote remote care systems and effectively make appropriate care decisions.

References

1 Blaya, J.A. Fraser, HS. and Holt, B. (2010), ‘E-health technologies show promise in developing
countries’, Health Affairs, Vol. 29, No. 2, pp. 244-51.

2 Borycki, EM. Newsham, D. and Bates, D.W. (2013), ‘eHealth in North America’, IMIA Yearbook on Medical
Informatics, Vol. 8, pp. 103-106

3 Currie, W.L.Seddon, ] J. (2014), ‘A cross-nationalanalysis of e Health in the European Union: some policy and
research directions’, Inf Manage, Vol. 51, No. 6, pp. 783-97.

4 Lewis, T. Synowiec, C. Lagomarsino, G. Schweitzer, J. (2012), ‘E-health in low- and middle-income countries:
findings from the Centerfor Health MarketInnovations’, Bull World Health Organ, Vol. 90, No. 5, pp. 332—40.

5 Weng, R.H. Huang, J.A. Kuo, YH. Huang, C.Y. and Huang, Y.C. (2011), ‘Determinants of technological
innovation and its effect on hospital performance’, African Journal of Business Management, Vol. 5, No.11, pp.
4314-27.

6 Van Dyk, L.A. (2014), ‘A review of telehealth service implementation frameworks’, Int | Environ Res Public
Health, Vol. 11, No. 2, pp. 1279-98.

7 Combi, C. Pozzani, G. Pozzi, G. (2016), ‘Telemedicine for Developing Countries. A Survey and Some Design
Issues’, Appl Clin Inform, Vol. 7, No. 4, pp. 1025-50.

8 Ekeland, A.G. Bowes, A. Flottorp, S. (2010), ‘Effectiveness of telemedicine: a systematic review of reviews’,
Int ] Med Inform, Vol. 79, No. 11, pp. 736-71.

9 Totten, AM. Womack, D.M. Eden, KB. McDonagh, M.S. Griffin, ]J.C, Grusing, S.Hersh, W.R. (2016),
‘Telehealth: Mapping the Evidence for Patient Outcomes from Systematic Reviews’, Agency for Healthcare
Research and Quality (US), Report No. 16-EHC034-EF. AHRQ Comparative Effectiveness Te chnical Briefs.

10 Akiyama, M. and Yoo, B.K. (2016), ‘A Systematic Review of the Economic Evaluation of Telemedicine in
Japan’, | Prev Med Public Health, Vol. 49, No. 4, pp. 183-96.

11 Powel], T.C. and Dent-Micallef, A. (1997), ‘Information technology as competitive advantage: The role of
human, business, and technologyresources’, Strategic Management Journal, Vol. 18, No. 5, pp. 375-405.

12 Liang, T.P. You, C.C. and Liu, C.C. (2010), ‘A resource-based perspective on information technology and
firm performance: a meta analysis’, Industrial Management and Data Systems, Vol. 100, No. 8, pp. 1138-58.

13 Brown, ]J.B. Lewis, L. Ellis, K Stewart, M. Freeman, T.R. and Kasperski, M.J. (2009), ‘Mechanisms for
communicating within primary health care teams’, Canadian Family Physician Medecin de Famille Canadien,
Vol. 55, No. 12, pp. 1216-22.

14 Bodenheimer, T. (2008), ‘Coordinating care - a perilous journey through the health care system’, New
England Journal of Medicine, Vol. 358, pp. 1064-70.

15 Kripalani, S. LeFevre, F. Phillips, C.O. Williams, M.V. Basaviah, P. Baker, D.W. (2007), ‘Deficits in
communication and information transfer between hospital-based and primary care physicians: implications
for patient safety and continuity of care’, JAMA Vol.297, No. 8, pp. 831-41.

16 Barua, A. Konana, P. Whinston, A.B. and Yin, F. (2004), ‘An empirical investigation of net-enabled business
value’, MIS Quarterly, Vol. 28 No. 4, pp. 585-620.

17 Bharadwaj, S. Bharadwaj, A. and Bendoly, E. (2007), “The performance effects of comple mentarities be tween
information systems, marketing, manufacturing, and supply chain processes’, Information Systems Research,
Vol. 18, No. 4, pp. 437-53.

18 Chen, Y. Wang, Y. Nevo, S. Jin, J. Wang, L. and Chow, W.S. (2014), ‘IT capability and organizational
performance: The roles of business process agility and environmental factors’, European Journal of
Information Systems, Vol. 23, No. 3, pp. 326—42.


https://link.springer.com/journal/41303/23/3/page/1

476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528

Int. ]. Environ. Res. Public Henlth 2019, 16, x FOR PEER REVIEW 12 0f14

19 Garrison, G. Wakefield, R.L. and Kim, S. (2015), “The effects of IT capabilities and delivery model on cloud
computing success and firm performance for cloud supported processes and operations’, International
Journal of Information Management, Vol. 35, No. 4, pp. 377-93.

20 Goldstein, S.M. Ward, P.T. Leong, GK. and Butler, TW. (2002), ‘The effect of location, strategy, and
operations technology on hospital performance’, Journal of Operations Management, Vol. 20, No. 1, pp. 63-75.

21 Short, J.C. Palmer, T.B. and Ketchen, D.]J. (2002), ‘Resource -based and strategic group influences on hospital
performance’, Health Care Management Review, Vol. 27, No. 4, pp. 7-17.

22 Kohlj, R. and Grover, V. (2008), ‘Business Value of IT: An Essay on Expanding Research Directions to Keep
Up with the Times’, Journal of the AIS, Vol. 9, No. 1, pp. 23-37.

23 Chen, J.S. and Tsou, H.T. (2012), ‘Performance effects of IT capability, service process innovation, and the
mediating role of customer service’, Journal of Engeneering and Technology Management, Vol. 29, No. 1, pp.
71-94.

24 Chen, Y. Wang, Y. Nevo, S. Benitez-Amado, J.and Kou, G. (2015), ‘IT capabilities and product innovation
performance: The roles of corporate entre preneurship and competitive intensity’, Information & Management,
Vol. 52, No. 6, pp. 643-57.

25 Bharadwaj, A. S. (2000), ‘A resource-based perspective on information technology capability and fi
performance: Anempiricalinvestigation’, MIS Quarterly, Vol. 24, No. 1, pp. 169-96.

26 Halawi, L.A. Aronson, J.E. and McCarthy, R.V. (2005), ‘Resource -based view of knowledge management for
competitive advantage’, The Electronic Journal of Knowledge Management, Vol. 3, No. 2, pp. 75-86.

27 Nath, P. Nachiappan, S. and Ramanathan, R. (2010), ‘The impact of marketing capability, operations
capability and diversification strategy on performance: A resource-based view’, Industrial Marketing
Management, Vol. 39, No. 2, pp. 317-29.

28 Grover, V. and Kohli, R. (2012), ‘Cocreating IT Value: New Capabilities and Metrics for Multifirm
Environments’, MIS Quarterly, Vol. 36, No. 1, pp. 225-32

29 Soto-Acosta, P. and Merofio-Cerdan, A. (2008), “ Analyzing e-Business value creation from a resource -based
perspective’, International Journal of Information Management, Vol. 28 No. 1, pp. 49-60.

30 Barney, J. (1991), ‘Firm Resources and Sustained Competitive Advantage’, Journal of Management, Vol. 17,
No. 1, pp. 99-120.

31 Pavlou, P.A. and El Sawy, O.A. (2010), ‘Th “The d Hand”: IT-enabled competitive advantage in turbulence
through improvisational capabilities’, Information Systems Research, Vol. 21, No. 3, pp. 443-71.

32 Wu, LY. (2010), “Applicability of the resource-based and dynamic-capability views under environmental
volatility’, Journal of Business Research, Vol. 63. No. 1, pp. 27-31.

33 Liu, HF. Ke, W.L. Wei, KK. and Hua, Z.S. (2013), “The impact of IT capabilities on firm performance: The
mediating roles of absorptive capacity and supply chain agility’, Decision Support Systems, Vol. 54, No. 3, pp.
1452-62.

34 Park, J.Y.Im, K.S.and Kim, J. S. (2011), “The role of IT human capability in the knowledge transfer process
in IT outsourcing context’, Information& Management, Vol. 48, No. 1, pp. 53-61.

35 Fink, L. (2011), “How do IT capabilities create strategic value? Toward greater integration of insights from
reductionistic and holistic approaches’, European Journal of Information Systems, Vol. 20, No. 1, pp. 16-33.

36 Benitez-Amado, J. and Walczuch, RM. (2012), ‘Information technology, the organizational capability of
proactive corporate environmental strategy and firm performance: a resource-based analysis’, European
Journal of Information Systems, Vol.21, No. 6, pp.664-79.

37 Kim, G. Shin, B. Kim, K K. and Lee, HG. (2011), ‘IT capabilities, process -oriented dynamic capabilities, and
firm financial performance’, Journal of the Association for Information Systems, Vol. 12, No. 7, pp. 487-517.

38 Saggi, N. and Wade, M. (2011), ‘Firm-level benefits of IT-enabled resources: A conceptual extension and
anempiricalassessment’, Journal of Strategic Information Systems, Vol. 20, No. 4, pp. 403-18.

39 Amit, R. and Schoemaker, P.J.H. Schoemaker (1993), ‘Strategic assets and organizational rent’, Strategic
Management Journal, Vol. 14, No. 1, pp. 33-46.

40 Kvedar, J. Coye, M.J. Everett, W. (2014), ‘Connected health: a review of technologies and strategies to
improve patient care with telemedicine and telehealth’, Health Aff (Millwood), Vol. 33, No. 2, pp. 194-9.

41 Kollmann, T. Hasel, M. and Breugst, N. (2009), ‘Competence of IT professionals in e-business venture teams:
The effect of experience and expertise on preference structure’, Journal of Information Management Systems,
Vol. 25, No. 4, pp. 51-79.


http://www.sciencedirect.com/science/article/pii/S0963868711000412

529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580

Int. J. Emviron. Res. Public Health 2019, 16, x FORPEER REVIEW 130f14

42 Liu P.L.(2011). Empirical study n influence of critical success factors on ERP knowledge management on
management performance in high-tech industries in Taiwan. Expert Systems with Applications. 38(8).
10696-10704.

43 Ravichandran, T. and Lertwongsatien, C. (2005), ‘Effect of Information Systems Resources and Capabilities
on Firm Performance: A Resource-Based Perspective’, Journal of Management Information Systems, Vol. 21, No.
4, pp. 237-76.

44 Bhatt, G.D. and Grover, V. (2005), ‘Types of information technology capabilities and their role in
competitive advantage: an empirical study’, Journal of Management Information Systems, Vol. 22, No. 2, pp.
253-77.

45 Hartono, E. Li, X. Na, KS. and Simpson, J.T. (2010), “The role of the quality of shared information in
interorganizational systems use’, International Journal of Information Management, Vol. 30, No. 5, pp. 399-407.

46 Hulland, J. Wade, M. and Antia, KD. (2007), ‘The impact of capabilities and prior investments on online
channelcommitment and performance’, Journal of Management Information Systems, Vol. 23 No. 4, pp. 109-42.

47 Mithas, S. Ramasubbu, N. and Sambamurthy, V. (2011), ‘'How information management capability
influences firm performance’, MIS quarterly, Vol. 35, No. 1, pp. 237-56.

48 Sambamurthy, V. Bharadwaj, A. and Grover, V. (2003), ‘Shaping agility through digitaloptions:
reconce ptualizing the role of information technology incontemporary firms’, MIS Quarterly, Vol. 27, No. 2,
pp. 237-63.

49 Santhanam, R. and Hartono, E. (2003), Issues in linking information technology capability to firm
performance’, MIS Quarterly, Vol.27, No. 1, pp. 125-65.

50 Cota, A. Tarchala, M. Parent-Harvey, C. et al. (2016), ‘Review of 5.5 years” experience using e -mail-based
telemedicine to deliverorthopedic care to remote communities’, Telemed | E Health, Vol. 23, No. 1, pp. 37—40.

51 Li, S.H. Wang, C.Y. and Lu, W.H. et al. (2012), ‘Design and Implementation of a Telecare information
platform’, ] Med Syst, Vol. 36, No. 3, pp. 1629-50.

52 Buntin, M. Burke, M. Hoaglin, M. Blumenthal, D. (2011), “The benefits of health information technology: A
reviewof the recentliterature’, Health Affairs, Vol. 30, No. 3, pp. 464-71.

53 Amarasingham, R. Plantinga, L. Diener-West, M. Gaskin, D. and Powe, N. (2009), ‘Clinical information
technologies and inpatient outcomes: a multiple hospital study’, Arch Intern Med, Vol. 169, No. 2, pp. 108-14.

54 Pollack, V. Lorch, J. (2007), ‘Effect of electronic record use on mortality in end stage renal disease, a model
chronic disease; retrospective analysis of 9 years of prospectively collecting data’”, BMC Med Inform Decis
Mak, Vol. 7, No. 1, pp. 1-15.

55 Jones, S. Rudin, R. Perry, T. and Shekelle, P. (2014), ‘Health information technology: An updated systematic
reviewwith a focus onmeaningfuluse’, Annint Med, Vol. 160, No. 1, pp. 48-54.

56 Appari, A. Eric Johnson, M. and Anthony, D.L. (2013), ‘Meaningful Use of Electronic Health Record
Systems and Process Quality of Care: Evidence from a Panel Data Analysis of U.S. Acute -Care Hospitals’,
Health Services Research, Vo.48, No. 2 Pt 1, pp. 354-35.

57 Banger, A. Graber, M. (2015), Recent Evidence that Health IT Improves Patient Safety. Issue brief. RTI
international. Retrieved July 28,2016, from https://psnet.ahrq.gov/resources/resource/28967

58 El-Kareh, R, Hasan, O.and Schiff, G.D. (2013), “Use of health information technology to reduce diagnostic
error’, BM] Quality and Safety, Vol. 22, No. 2, pp. 40-4.

59 Encinosa, W. and Bae, J. (2015), ‘Meaningful Use IT reduces hospital-caused adverse drug events even at
challenged hospitals’, Healthc (Amst), Vol. 3, No. 1, pp.12-7.

60 Singh, H.Sittig, D.F. (2016), ‘Measuring and improving patient safety through health information
technology: The Health IT Safety Framework’, BM] Quality and Safety, Vol. 25, No. 4, pp. 226-32.

61 Cotteleer, M.J. and Bendoly, E. (2006), ‘Order lead-time improvement following enterprise information
technology implementation: An empirical study’, MIS Quarterly, Vol. 30, No. 3, pp. 643-60.

62 Chae, H. Koh, C. and Prybutok, V. (2014), ‘Information technology capability and firm performance:
contradictory findings and their possible causes’, MIS Quarterly, Vol.38 No. 1, pp. 305-26.

63 Keen, P.G.W. (1993), Information Technology and The Management Theory: The Fusion Map’, IBM Systems
Journal, Vol.32, No.1, pp. 17-38.

64 Sacristan, J.A. (2013), ‘Patient-centered medicine and patient-oriente d research: improving health outcomes
forindividual patients’, BMC Medical Informatics & Decision Making, Vol. 13, No. 1, pp. 1-8.


https://www.ncbi.nlm.nih.gov/pubmed/26179584
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26369894
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sittig%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=26369894
https://www.ncbi.nlm.nih.gov/pubmed/26369894

581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617

618
619

620

Int. J. Emviron. Res. Public Health 2019, 16, x FORPEER REVIEW 14 0f14

65 Boonstra, A. Broekhuis, M. van Offenbeek, M. and Wortmann, H. (2011), ‘Strate gic alternatives in telecare
design: Developing a value configuration-based alignment framework’, The Journal of Strategic Information
Systems, Vol. 20, No. 2, pp. 198-214.

66 Oner, N. Zengul, F.D. Ozaydin, B. Pallotta, R.A. and Weech-Maldonado, R. (2016), ‘Organizational and
Environmental Factors Associated with Hospital Financial Performance: A Systematic Review’, Journal of
Health Care Finance, Vol. 43, No. 2, pp. 13-37.

67 Barua, A. Kriebel, H.C. and Mukhopadhyay, T. (1995), ‘Information technologies and business value: An
analytic and empirical investigation’, Information Systems Research, Vol. 6, No. 1, pp. 3-23.

68 Devaraj, S. and Kohli, R. (2000), ‘Information technology payoff in the health-care industry: a longitudinal
study’, Journal of Management Information Systems, Vol. 16 No. 4, pp. 41-67.

69 Ray, G. Muhanna, W.A. and Barney, J.B. (2005), Information technology and the performance of the
customer service process: a resource-based analysis’, MIS Quarterly, Vol. 29, No. 4, pp. 625-51.

70 TsaiC.H. Chuang PK. (2011), ‘Research on the effectiveness e valuation of remote care system’, Journal of
Information Communication and Technology Auditing. No.23, pp.113-35.

71 Hendy, J. Chrysanthaki, T. Barlow, J. Knapp, M. Rogers, A. Sanders, C. et al. (2012), “An organisational
analysis of the implementation of telecare and telehealth: the whole systems demonstrator’, BMC Health

Services Research, Vol. 12, pp. 403.

72 Russo, J.E. McCool, R.R. and Davies, L. (2016), ‘“VA telemedicine: an analysis of cost and time savings’,
Telemed | E Health, Vol. 22, No. 3, pp. 209-15.

73 Lamont, B.T. Marlin, D. and Hoffman, J.J. (1993), ‘Porter's generic strategies, discontinuous environments,
and performance: a longitudinal study of changing strategies in the hospital industry’, Health Services
Research, Vol. 28, No. 5, pp. 623—40.

74 Tallon, P.P. (2010), “A service science perspective onstrategic choice, IT, and performance in US. banking’,
Journal of Management Information Systems, Vol. 26, No. 4, pp. 219-52.

75 Tallon, P.P. and Kraemer, K. (2007), ‘Fact or fiction? A sensemaking perspective on the reality behind
executives’ perceptions of it business value’, Journal of Management Information Systems, Vol. 24, No. 1, pp.
13-54.

76 Churchill, G. (1979), ‘A paradigm for developing better measures of marketing constructs’, Journal of
Marketing Research, Vol. 16, No. 1, pp. 64-73.

77 Segars, AH. and Grover, V. (1998), ‘Strategic Information Systems Planning Success: An Investigation of
the Construct and its Measurement’, MIS Quarterly, Vol. 22, No. 2, pp. 139-63.

78 Bashshur, R.L. Shannon, GW. Krupinski, E.A. Grigsby, J. Kvedar, J.C.et al. (2009), ‘National te leme dicine
initiatives: Essential to healthcare reform'’, Telemed | E Health, Vol. 15, No. 6, pp. 600-10.

79 Marchand, D.A. Kettinger, W J. and Rollins, J.D. (2000), ‘Information Orientation: People, Technology and
the Bottom Line’, Sloan Management Review, Vol. 41, No. 4, pp. 69-80.

80 Kamsu-Foguem, B. Tiako, P.F. Mutafungwa, E. and Foguem, C. (2015), ‘Knowledge -based modelling
applied to synucleinopathies’, European Geriatric Medicine, Vol. 6, No.4, pp. 381-8.

© 2019 by the authors. Submitted for possible open access publication under the terms
‘@ @ \ and conditions of the Creative Commons Attribution (CC BY) license

(http://creativecommons.org/licenses/by/4.0/).


http://www.airitilibrary.com/Publication/PublicationIndex/2073090X
http://www.airitilibrary.com/Publication/PublicationIndex/2073090X

