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Abstract— Health Information Technology has a great potential
to transform the existing health care systems by making them
safe, effective and efficient. Multi-functionality —and
interoperability of health information systems are very important
functions. Hence these features cannot be achieved without
addressing the knowledge and skills of the health care personnel.
There is a great mismatch between Information Technology
knowledge and skills of physicians as this discipline is completely
missing in their educational tenure. So usability of health
information technologies and system as well as evidence based
practice in the future can be improved by addressing this
cognitive mismatch. This will result in persistent partnership in
HIS design between physician and IT personnel to get maximum
usibility of the systems,
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l. INTRODUCTION

Information technology in health sector is spreading
globally [1]. There are major campaigns in many countries
which are involved not only large expenditures but public
resources as well to boost the use and adoption rate of health
information systems (HIS) and technologies. Therefore for the
successful usability of HIS it is critical to address physician’s
views and skills on the use of these technologies [2].

Use of health information technology is offering evidence-
based practice to endorse health and human prosperity. Health
information technology (HIT) consists of a set of technologies
with a great diversion for transmitting and managing health
care data for the use of all stakeholders of health care systems
[3]. Therefore the development of user-centered information
systems is important to get best usability and advantages of the
developed systems. Development of the user centered
information system is like a pendulum that has to be swung
between users and developer. The success of the ICT system
depends on the balance of the pendulum in the form of input
and feedback from the both ends. In most of the cases of the
HIS the balance of the pendulum is disturbed due to lack of
information technology cognitive skills of physicians. Hence
the usability of the particular healthcare information system
could not be achieved at the extent of the expectations [4].

Health care software developers often neglect significant
characteristics, tasks, user preferences, knowledge skills and
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usability issues from the physician point of view resulting in
systems that decreases productivity or simply remain unusable
for the end-users [4]. Users of healthcare information system
are dynamic and hence their needs are, so, development of any
solution, system, or technology should be accounted the needs
and requirements of the end users [6] [7] [8].

Definition of the term Cognitive skills varies but American
Psychological Association’s (2007) define as “all forms of
knowing and awareness, such as perceiving, conceiving,
remembering, reasoning, judging, imagining and problem
solving.”[9] Simple definition of cognitive skills could be that
these are the skills that one has learnt and ability to learn
further new knowledge. Cognitive skills and cognitive ability
of people had a profound effect in making a successful
adoption and implementation of an information system with
great usability.

The information technologies have greatly influenced on
medical research, education, and healthcare delivery [10].
Therefore, medical schools should fit into place specialists to
educate both students and tutors simultaneously; hence it is
necessary to make additions and alterations in medical
education accordingly [11].

Il.  LITERATURE REVIEW

A. Role of Health Informatics

A great philosopher Immanuel Kant said: “We see things
not as they are but as we are”. Perception and interpretation are
having the same meaning. Anxiety of present situation having
past experience is the perception. Both terms processing and
perception are frequently used interchangeably. The etiology of
misinterpretation is lack of experience or knowledge about the
information technology.

Information plays a crucial role in medicine. All the time
physicians are playing with the information they create, collect,
search, adapt; in fact they drown in information. Medical or
health informatics is all about this. The exact position of
medical informatics is at the intersection of information
technology, cognitive science, artificial intelligence, and
medicine. So this is not a simple field involving only one
aspect like medical computing, telecommunications, or
information engineering, rather it is a dialogue between
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physicians, patients, and medical informaticians in a medical
information system. Rather it explores and develops new
knowledge, builds new theories, and organizes principles and
solutions. Today’s challenge is not to have an access of
hardware rather it is the ability to use the information system.
HIT technologies and information systems develop the way to
positively increase the outcome of clinical care. Computers and
evidence decision makings are two pillars of health
informatics. To take full advantage of the HIT we have to learn
the skills for framing and analyzing and integrating the
healthcare information [12].

It is needed that end-users especially physicians should
participate in healthcare IT development process [13]. Different
models are suggested for better collaboration between users
and IT experts. Parmit K Chilana suggested a model which
emphasizes the persistent partnership of healthcare domain
experts and IT experts throughout the development,
implementation, evaluation and deployment processes. It gives
emphasis on improving interdisciplinary skills on both ends of
the pendulum to achieve a good balance. As a result of which
an ICT system can be made which is not only be able to
support the goals of the complex domain but can clearly outline
the challenges of clinical ICT system [14].

It is essential in the research field of health informatics that
a good fit and faith must persist in an ICT system and clinical
practices [13]. Nevertheless, few numbers of studies have been
done to answer the question of the cognitive aspects and need
of interdisciplinary skills of the users and IT experts of
different domains and the impact of the trainings given to users
of HIS. Terms HIT and HIS are used in the research literature
to cover a wide range of information technology applications
in health care.

Trend of IT applications use is increasing by the Health
Professionals (physicians, nurses and allied Staff), as, some
health professional also develops, deploy or research health
care IT [15]. Consequently, Health Professionals need to
educate themselves for their respective roles along with their
temporal requirements in health informatics [16] as their
cognitive skills about IT and IS are not addressed throughout
their educational tenure. Some examples of IT use in healthcare
sector are use of physician digital assistance (PDA’s),
computerized physician order entry (CPOE), electronic health
record (EHR), clinical decision support system (CDSS), picture
archiving and communication system (PACS), radiology
information system (RIS), pharmacology information system
(P1S), hospital information system (HIS), disease early warning
system (DEW), Telemedicine and health management
information system (HMIS) [18].

Shah and Robinson found some key impediments to user
involvement in HIT which are lack of resources, attitudes of
technical developers and healthcare personnel, and lack of
understanding the appropriate interdisciplinary knowledge and
skills. However, a physician’s involvement is very crucial for
the success of HIT [19]. A proactive use of information
technology in the health sector empowers consumers of health
services to have an easy access health information and decision
making tool and by the employment of HIT. Health
professionals can collaborate more easily when distance is a
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major factor in health care delivery [20]. In past HIT
applications were used for administrative activities and
financial activities rather assisting and delivering health care
[21].

Majumder identifies different trends in medical education.
There is a noticeable change in healthcare environment due to
advancement of ICT and the pervasion of World Wide Web in
medicine. The health sector is investing a lot in the
information systems and health technologies, so , physician
have to depend on ICT and informatics skills for providing
their contributions in research, education and health care
organization. Therefore, knowledge and skill to use ICT
application for self-directed learning is important for medical
professionals. Some international organizations like the World
Bank and WHO have taken initiatives to orient
interdisciplinary skills in the health sector to prepare physicians
to cope with the ever changing dynamic health environment.
Such pedagogical environments require a lot of cognitive skills
and interdisciplinary knowledge [22].

By addressing the IT knowledge cognitive barrier medical
students not only be better exposed to evidence based decision
making but it will foster their capacity towards a new world of
learning. By exposing medical professionals to the information
technology knowledge will prepare them for a better
orientation of electronic health information systems.
Koschmann assessed three different approaches to address
cognitive mismatch, which are learning about, through and
with computers. He concluded that none of the above
mentioned approaches are sufficient alone in fact combination
is required [23].

HMSO Report showed that the failure of The National
Program for IT in the NHS is the lack of IT skills within
National Health Services [24]. Still culture of use of IT in the
health care system is not established yet. Bond, 2006 in his
doctoral dissertation explored the ways of developing
informatics skill and knowledge to fill the knowledge gap .He
used a questionnaire tool to collect data from 132 nurses about
their usability experience and practicing IT skills behavior in
their routine practices [25].

In another study Steven R. Simon and Rainu Kaushal
randomly took 1884 physicians as their sample size with the
response rate of 71.4%. They explored the level of physicians’
use of electronic health record among two groups and also
investigated the factors which correlate this use. One group is
that which used EHR’s functions and thought that they are a
useful tool for their practice. The other group is low users of
the information system and they even don’t aware of the total
available and useful functionalities of the system. Therefore the
adoption of HIT and HIS is very critical and is a key issue in
the health care system. In the past more attention was given on
adoption but little literature is available on physician’s
capabilities to use the system [26].

On CDCP (the Centers for Disease Control and Prevention)
panel a report named “Electronic Medical Record/Electronic
Health Record Systems of Office-based Physicians: United
States” states that physicians are not using the core
functionalities of electronic health record because of two
possible reasons. One is that their system may lack in having
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these functionalities or the other possibility is that the physician
may not aware or have not had knowledge of the presence of
those functionalities in their system. When it is analyzed that
what is the reason that physicians don’t know about the
availability of the system results the largest gap in the
knowledge and cognition mismatch was there [27]. Adherence
to data definitions with the proper involvement of end users in
the development process of HIS are important factors in
gaining the interoperability of the system [28].

B. Knowledge And Skills Of Health Professionals

The health care system is an information intensive domain
in which timely access to quality information with accuracy is
very critical. Medical professionals are one of the major
stakeholders of health information technology. There are lots of
barriers to acceptance of information technology by this group
of stakeholders.  Barriers of this knowledge gap are
sociological, cultural, and organizational and technological.

Some researchers reported that physicians are reluctant to
introduce the systems into their practice because of time
constraints [29] [30] [31]. At present healthcare professionals
still seem to be lagging behind in participation in IT
Development [32]. One important factor is knowledge and
cognitive barrier as their level of information technology
literacy is low to use applications of IT [33]. This low level
even indefensibly low level of IT literacy or basic knowledge
and skills is the reason argued by the health professionals. Due
to this reason understanding the concepts and importance of
health information systems and information technology cannot
be justified by medical professionals. Nykanen and Karimaa in
their research stated that the starting point for development of
health information system should be to acquire an insight into
the healthcare domain where the information system is going to
be used [34].

C. Adoption And Use Of Hit

Health information technology (HIT) is a vital element
which can address inefficiencies and discrepancies in
healthcare in an efficient way. So it is necessary to understand
the challenges hurdles and barriers which can limit meaningful
use of HIT. Poorly developed user interface and system design
is a big hurdle in the clinical workflow and can result in wasted
time, poor data collection, misleading data analysis, and
potentially negative clinical outcomes. Decisions on
technology acquisitions and implementations are often made by
individuals or groups that lack clinical informatics expertise
[35]. Hence it results in poor usability of the system.
Developing such a system is a waste of human resources as
well as economics. Proper introductory education of IT is one
of the key antecedents of attitude toward computer use
behavior by humans [36].

A “design-reality gap” concept is introduced by Heeks
arguing the misunderstandings and mismatches between the
current realities and design of healthcare information systems
[37]

I1l.  CONCLUSION

Information technology cognitive skills for physicians are
very critical to address in gaining persistent partnership of
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physicians in the HIT Application development and in
achieving the maximum usability of health information systems
and technologies. It will be very helpful in successful
implementation of HIS but also foster the evidence based
practice and increase usability of HIS. Interdisciplinary skills in
medical education will be of great value in future research as

well.
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