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Abstract - Information communication technology
has a critical role in changes to the health system and a
significant part to play in its improvement. However, the
measurable results of health care system improvement are
not evident to the extent expected. There is a gap between
the potential and realized benefits of health information
technology.
We conducted a review of the literature in order to describe
and explain health information technology gap. We also
propose a strategy for upgrade of the current health
information technology as a possible solution to overcome
this gap. Nowadays, health care system is patient centered.
In the health care system enhanced by health information
technology environment, we have empowered patients, and
the position of practicing physician is significantly changed.
Advanced technologies such as the Internet of Things, Cloud
computing, Big Data analytics, Wearables, Smart sensors
and Artificial Inteligence could reduce the health
information technology gap by improving the existing health
service delivery and health care system in general.
In the last decade, patients and population that actively use
listed technologies have become empowered health
information technology stakeholder. In accordance to that,
it could be a wise solution to also empower physicians by
the implementation of these technologies in their everyday
medical practice. Referring to the current trends in design
of information communication technology solutions such as
user centered-design and personalization, we came to the
conclusion that changing the position of practicing physician
more toward the center of the health care system,
technology gap could be significantly minimized.
In this way, with optimal application of information
communication technology in health care, and also with a
slightly different organizational approach, it could be
possible to bridge the gap between the potential and realized
benefits of health information technology.

L INTRODUCTION

Health information technology (HIT) is the application of
computers and technology in health care settings, which
include a networking and communication component|[1].
Information and communications technology (ICT) has a
critical role to play in changes to the Health System (HS)
[2]. The obvious benefits of HIT can support and
revolutionize the way information is used [3,4].

Digital technologies offer enormous potential to improve
quality, reduce costs, and increase patient-centeredness in
health care [5,6].

However, the measurable results of health care system
improvement in the course of over half a century of HIT
inclusion are not evident to the extent expected. This is
especially evident when compared to the significant
benefits realized from ICT in other industries, according
to the outcomes of research in relation to the strong
initiative of the government and the legitimate
expectations of patients, their families and the whole
population[7-16].

There is a gap between the potential and realized benefits
of HIT.

The aim of this study is to describe the HIT gap, explain
the cause of its occurrence and propose solutions to
overcome it.

II.  METHODS

We conducted an exploratory ResearchGate and PubMed
search of the literature using the following
keywords/keyphrases: health information technology gap,
health quality improvement, health information
technology drawbacks, barriers of health information
technology, benefits of health information technology,
user acceptance of information technology and effects of
health information technology.

Our subsequent searches were focused specifically to
assess benefits and drawbacks of using information
technology in the health care settings.

Full-text papers were examined for inclusion criteria in
order to achieve the aim of study.

After the data collecting phase and phase of assessed for
inclusion or omission of key issues, a total of 51 articles
were in focus of our research. These articles were
carefully scrutinized.

III. THE POTENTIAL BENEFITS FROM HIT AND HIT
BARRIERS

The broad adoption of standards-based electronic medical
record (EMR) systems could dramatically reduce national
health care spending[17]. During the period 2007-2012,
the adoption of the electronic health record (EHR) in the
USA increased[18]. In 2019, adoption projections show
further acceleration[19]. Regardless of the fact that recent
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studies show measurable benefits emerging from the
adoption of health information technology[3], there is
still a slow rate of EHR adoption[4].

E-prescribing has the potential to increase patient safety
and efficiency of care [20,21]. The use of e-prescribing
increased from 38% of prescriptions dispensed in 2011 to
44% in 2012[20]. However, there are still significant
barriers to its implementation, such as costs,
technological complexity, incomplete patient data,
physician attitudes toward e-prescribing, lack of provider
support, patient privacy, system errors, and legal
issues[20,22]. Those are the likely obstacles to the growth
of e-prescribing that result in the compromise of patient
quality of care[20,21].

Computerized  Physician  Order Entry (CPOE)
fundamentally changes the ordering process. At the very
minimum, a CPOE system ensures standardized, legible,
and complete orders and thus has the potential to greatly
reduce errors at the ordering and transcribing stage[23].
Computerized orders paired with some type of decision
support were associated with statistically significant
reductions in adverse drug events. However, further
research is needed to evaluate the efficacy of CPOE with
Clinical Decision Support Systems (CDSS) across the
various clinical settings [24].

CDSS are computerized information systems that aim to
improve decision making in diagnosis (clinical prediction
rules), prevention and disease management (routine care
reminders to doctors or patients), and treatment
(electronic medication prescribing)[25]. Decision support
improved providers’ process performance and care
outcomes[25,26]. The odds of success were greater for
systems that required practitioners to provide reasons
when over-riding advice, and for systems that provided
advice concurrently to patients and practitioners[27].
More work is needed to improve the use of CDSS,
especially for chronic diseases, registries, and
measurement, and its effects on user workload and
efficiency, safety, costs of care, provider and patient
satisfaction also remain understudied[25,28,29,30].
Widespread health information exchange (HIE), defined
as the transfer of electronic health information such as
laboratory results, clinical summaries, and medication
lists among organizations according to nationally
recognized standards, is believed to boost efficiency,
reduce health care costs, and improve outcomes[14,32].
One of the most promising technology related to personal
health record (PHR) is the “Blue Button”. It can be used
by the patient or a proxy and represents a simple way to
get useful information to the right physician[25,33].
Despite the obvious great potential benefits of EMR,
there is still a small number of health care institutions in
the EU that have reached the most promising 6 or 7 stage
of health care IT maturity, according to Electronic
Medical Record Adoption Model scores. At this moment,
there are only two institutions in UK that have reached
stage 7 [34]. Much more work is needed to improve all
components of the current HIT in order to overcome HIT
barriers and to achieve the advanced IT capabilities that

could facilitate efforts
outcomes.

in realizing desired health

IV. THEKEY HIT STAKEHOLDERS

The HIT stakeholders are trying to realize HIT benefits in
their own way, according to their specific roles in the HS.

A. Researchers

The researchers are planning new science projects to
realize the full potential of HIT. The realization of the
potential benefits of HIT is dependent on the optimal use
of multifunctional EMRs, the greater scope and enhanced
functionality with the EHR, and a more integrated system
in the clinical workflow, with enhanced operability of the
value of telehealth encounters. More advanced systems or
specific health IT components facilitate greater
benefits[3,4,25,35].

B. Policymakers

Policymakers are bridging the HIT gap with legal
regulations and large U.S. investment in Health IT: the
Meaningful Use Program (the implementation of EHRs
and the adoption of the HIE) [13]. The legislation ties
payments specifically to the achievement of advances in
health care processes and outcomes (data capture and
sharing, advanced clinical processes, improved outcomes)
[36,37]. Starting in 2014, any physician not meeting
meaningful use criteria could become subject to
penalties[33]. Besides stimulation and penalties, major
work is also needed to improve today’s electronic health
records and to accelerate delivery system reform to the
required level [13].

The goal of all HS changes actually leads to
improvements for patients and families. The Triple Aim
goes beyond those set out in the Institute of Medicine
report Crossing the Quality Chasm which suggested 6
aims for improvement: safety, effectiveness, patient-
centeredness, timeliness, efficiency, and equity[13,38].
These aims actually lead to the simultaneous pursuit of
better care for individuals, better health for population,
and lower per capita costs of health care.

C. Patients and population

Patients and population have become empowered HIT
stakeholder by using advanced ICT. In the last decade,
several technological advances, models, movements and
creative solutions have together contributed empowered
e-patient to originate. The empowered e-patient refers to
those patients that use the benefits from advanced ICT
like the Al, Internet of Things, the Internet of Everything,
Cloud computing, Big Data analytics and others.
Applications installed on smart devices perform health
monitoring and then provide patients with guidance. Data
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can also be sent directly to the doctor for a
consultation[39]. In addition to powerful search engines,
social networks also give very quick answers to most
questions regarding health and health problems.
Specialized websites and social networks such as
[HadCancer.com allow the sharing of knowledge and
experiences on the patient's disease. Patients learn from
people going through the same health problems.

Big data analytics, clinical and advanced analytics in
particular, could results in predictions regarding at-risk
patients and could improve patient outcomes[40]. The
emergence of empowered e-patients with significant
medical knowledge leads to the inevitable changing of
the physician - patient relationship. With active attitudes,
empowered e-patients require a service tailored to their
needs, at a time when they need help, in the best way
possible and without wasting their time.

Currently, HIT is designed in favor of the scientific
practice of medicine, cost effectiveness and a
personalized patient-centered system. Researchers,
policymakers, patients, their families and population were
involved in performing and improving HIT. On the other
hand, current technological development is not
satisfactory for practicing physicians[41]. Gaps are
inevitable.

V. THEHIT GAP

The HIT gap could be considered as the difference
between the potential benefits and actual benefits of HIT
caused by the different speed of acceptance of changes to
the HS in the HIT environment by the key stakeholders

(Fig 1).

Legend: 1.Researchers; 2.Policy makers; 3.Patients and population;
4.Health providers; 5.Practicing physicians

Fig 1. The gap between the potential and realized benefits of
HIT due to the different speed of acceptance of changes to the
HS in the HIT environment by the key stakeholders

On the first thought, "gap" would suggest a negative
context, because [42] "something is missing from a
situation or a system that prevents it from being complete

or perfect." However, the HIT gap has both a positive and
a negative context.

The HIT gap also separates the health providers and other
key stakeholders in the HS. All stakeholders in the HS
have the same objective and that is the benefit for the
patient and population. However, they have different
roles and specific interests in the HS. These differences
are more pronounced in the current ICT environment,
resulting in the different speed of acceptance of HIT, as
well as acceptance of changes in the HS in general.

A. The HIT gap with a positive connotation

An increase in the gap has a positive sign (connotation) if
it is caused by the development of new ICT solutions,
thus making the potential benefits of HIT (PB HIT).
Information technologies are the driving force behind
comprehensive and profound changes in the HS[2].
Researchers are the creators of these changes. HIT and
scientific medical practice in the HIT environment has
been designed according to researchers’ visions. Further
research will improve the current components of HIT and
will potentially find solutions to the emerging problems
such as the physician shortage[5].

Patients, their families, population and policy makers are
on the same side of the HIT gap. The HIT environment
favors a patient centered health care system, cost
effectiveness, quality and safe health delivery.
Empowered e-patients are significantly better informed.
They have more active position (concerning their health
and illness) in the HS, and in this way bring obvious
benefits.

Policy makers can control health care costs and
potentially reduce them. The greatest interest to them is
the ability to control cost and quality in the first place.
Potential HIT benefits represent the major interests of
these two stakeholders. Excellent speed of acceptance
represents a degree of achievement of these stakeholders’
interests and changes of their position in the HS over
time. Researchers, policy makers, patients, their families
and the population together occupy a central position in
the HS in the HIT environment (Fig 2).
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Fig 2. A research-quality-cost centered HS in the HIT
environment with the variable position of practicing physician
(VPPP) from the periphery to the center and vice versa

B. The HIT gap with a negative connotation

The HIT gap has a negative sign (connotation) if it is
caused by a reduction in the speed of acceptance of the
current HIT solutions that bring obvious benefits to HS
(B HIT) mostly by practicing physicians.

The practicing physician is separated from other health
providers because practicing physician represents a key
factor in overcoming the negative gap in the current HIT
environment (Fig 1). The negative context of the HIT gap
is represented by the physician’s slow acceptance of the
benefits of HIT simultaneously with the acceptance of his
changed position in the HS over time. A fundamental
change to practicing physicians is the limitation of their
professional freedom. Patient care is the primary interest
for practicing physicians, and that may be accomplished
by following the preselected and defined paths in the HIT
environment, in accordance with the guidelines,
protocols, recommendations, and best practices. This
often requires an additional structural data entry in order
to achieve standardization, validation, registration and
evaluation.

Practicing physicians have been guided by scientific
achievement, not only according to personal preference
but as a prerequisite for meaningful use, even under

threat of penalty.
In order for treatment and health care to be
understandable, measurable and transparent for all

stakeholders in the HS, the practicing physician is obliged
to use HIT according to the predefined justifiable
requirements and needs of the main stakeholders in the
HS (researchers, policy makers and patients and
population), regardless of whether the HIT is helpful or
disrupts his workflow[43, 44].

VI. DISCUSSION

According to Friedman [45], “A physician working in
partnership with an information resource is ‘better’ than
that same physician unassisted.” In relation to Friedman’s
theorem, the negative context of the HIT gap for
practicing physicians is reflected in the following
situations:

a) In simple frequent situations that require routine
medical procedures and treatment,

b) In medical cases (regardless of whether they are
complex or not), when making medical decisions is at a
glance,

¢) when there is an obligation to enter data which are not
directly linked to successful medical decision making, or
data are of interest to other stakeholders in the HS,

d) When advanced ICT are not applied in medical
practice but are available even in everyday life situations.

In an effort to bridge the HIT gap in a negative context,
the practicing physician defined his new position in the
HS. His placement at the bottom, in terms of speed to
accept changes in the HS enhanced by HIT (Fig 1), is
primarily determined by the physician’s variable position
(Fig 2.) in a patient centered system, which is also
research and cost centered system. His variable position
is paradoxically inversely dependent on the complexity of
the medical case and inversely proportional to the
knowledge he possesses.

For a practicing physician, in cases of simple, ordinary
medical cases, when making the medical decisions is at a
glance, the process of documenting and maintaining
records slows down and disrupts his workflow. It is
especially visible if it is conditioned by requirements that
are not strictly a matter of making medical decisions, but
conditioned by the demands and needs of the other
stakeholders in the HS.

Obstacles to HIT acceptance are discussed in relation to
everyday workflow in hospital settings. According to the
Unified Theory of Acceptance and Use of Technology
(UTAUT) [46] which is based on eight Models and
Theories of Individual Acceptance of IT, the following
discussion arises:

Regarding performance expectancy, it is obvious that
implementation of ICT in health care diminish
authonomy of health professionals. On the other side,
ICT that is accessible in everyday workflow in hospital
settings is not as powerful as exististing advanced ICT
that is used worldwide outside of hospital settings,
nowdays. Therefore, using the ICT system is obstacle for
individual beliefs of medical practicioner at least in two
points mentioned above, and consequently performance
expectancy is also diminished.

Regarding effort expectancy, observing the everyday
workflow in hospital, much effort is still needed to
convert medical data in neccesery information in digital
form. Protocols and algorhytms which are designed by
top-down approach without concern about health care
practicioner’s workflow are mostly obligatory to fullfil.
Regarding social influence, preffered top down approach
in ICT design, leads to a situation where many specific
local conditions, human resource, ethnical and cultural
have not been recognized.

Regarding facilitating conditions, it is obvious that ICT is
rapidly developing and spreading at enormous speed.
New knowledge which is characteristic for digital era and
information revolution have created belief that extant ICT
infrastructure in hospital settings is not so inovative for
health care practicioner.

VII. STRATEGY FOR HIT UPGRADE

Current technology development in HS is largely
inflexible and static in nature, which adversely affects
functionality and usage among the diverse and
heterogeneous population of end users[47].

Meaningful criteria will contribute to the optimal use of
HIT, but which will lead to measurable financial
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benefits[48]? Which of the missing functionalities must
be integrated into the existing HIT design[25]? What new
requirements will appear tomorrow in terms of new
knowledge regarding genomes, proteomes, social
behavior[44,49]? In 2020, it is projected that knowledge
will double every 73 days[50]. The HIT will become
more complicated. The inevitably increased complexities
of HIT are difficult to manage with standardization. The
current approach of creating HIT in a “one size fits all”
model is  counterproductive, better design s
needed[47,51].

As a possible solution to overcome this gap, we propose a
strategy for upgrade of the current HIT.

To optimize the use of HIT it is necessary to ensure
maximum functionality for the different stakeholders
separately, and for each end user who makes decisions.
Advanced ICT technologies such as Al, the Internet of
Things, Cloud computing, Big data analytics, Augmented
Reality and others could significantly improve the
existing health service delivery and HS in general.
Practicing physicians should also be empowered by the
implementation of advanced ICT in their everyday
medical practice.

HIT should be designed to facilitate, improve and speed
up the performance of the primary task of practicing
physicians. This implies the creation of a self-
documenting environment in which the necessary
documentation could be generated with little or no
additional effort on the part of the clinicians, such as the
Automated Full Capture of Physician-Patient
Interactions[50]. HIT should be upgraded with the
application of User Centered Design (UCD) and Human
Factors Modeling, and should support the cognitive
functions of all caregivers[4,52].

Finally, all stakeholders in the health care system will use
HIT if it is beneficial to end user, personalized, user
friendly, easy to use, plug and play, adaptible and
affordable.

In that framework, the strategy for HIT upgrading will
lead to the accomplishment of Friedman’s fundamental
theorem of biomedical informatics for HS stakeholders,
and for practicing physicians in particular[45].

VIII. CONCLUSION

From this research, it could be concluded that current
patient centered HS has a gap between the potential and
realized benefits of health information technology.

The position of practicing physician is significantly
changed, and the patients and population have become
empowered HIT stakeholder.

Referring to the current trends in the design of ICT
solutions such as UCD, UX/UI design and
personalization, we came to the conclusion that changing
the position of practicing physicians more toward the
center of the health care system by involving them
actively in its changes, technology gap could be
significantly minimized.

Personalized HIT for empowered practicing physician
could be the solution to bridging the HIT gap, not only to
facilitate the acceptance of changes, but to enable each
individual practicing physician to become a leader in the
health care changes.

In this way, with the optimal application of ICT in health
care, and also with a slightly different organizational
approach, it could be possible to bridge the gap between
the potential and realized benefits of health information
technology.
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