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Abstract:- EHRs facilitate sharing of healthcare from
clinicians involved in patient care within and across health
facilities. Interoperable EHRs can facilitate this exchange
of information and as a result be able to facilitate decision
making. Despite increasing adoption of EHRs in Tanzania,
the realization of benefits that EHRs could offer through
interoperability still lags behind. Currently most EHRs are
not interoperable thus making it difficult to facilitate
exchange of information between systems. The aim of the
study therefore was to contribute to final conceptual
frameworks that relate Interoperability and Decision
making in the healthcare.

Integrated Literature review was conducted to
understand concepts related to Interoperability and
decision making.

Six propositions emerged from relevant studies that
contribute in understanding the role of EHRSs
interoperability in facilitating decision making.

Interoperability allows for collaboration which is an
important aspect in decision making. Several studies have
identified the benefits of having interoperable EHRs, but
few have explored on how such benefits can contribute on
decision-making

Keywords:- EHRs Interoperability; Decision Making;
Electronic Health Records Systems; Decision Support.

I INTRODUCTION

Electronic Health Records (EHR) are digital records of
health information that can be shared across healthcare settings
[1]-[3]. The Electronic Health Records Systems (EHRS)
facilitate the sharing of health information from all clinicians
involved in patient care in a certain healthcare facility with
other healthcare providers across facilities such as emergency
department, medical imaging department, pharmacies and
laboratories [4]. The successful health information sharing
offers EHRs users with benefits by providing better ways for
cooperating with other healthcare practitioners. These benefits
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are in line with the 2012-2018 e-Health strategic goals that state
“enable the health sector to operate more effectively as a
connected system, overcoming fragmentation and duplication
of service delivery” another goal state that “make patient care
safe and effective by ensuring that the correct information is
available in a timely manner, where it is needed and to whom
it is needed” [5].

Because of the fact that decision making requires the use
of tools that are capable of providing right information, to the
right person through right channels in the right intervention
format and at the right points for action[6], then The EHRs
capability of transferring medical data from one provider to
another and the access of such data by the providers from any
facility and at any time is an essential condition for meaningful
use of EHRs in supporting decision making [7]. Healthcare
practitioners and facilities leaders need a sufficient amount of
data to make accurate decision when taking care of patients as
well as managing the healthcare systems [8]. For instance,
clinicians need data to make clinical judgments [9], [10],
public health workers need data to make decisions on
prevention and detection of diseases [11], [12] and policy
makers need data as evidence for policy making[10], [13], [14].
Patient data such as demographics, vital signs, medical history,
laboratory and radiology departments’ results, nursing care
plans and documentation as well as medication lists can be
stored, tracked and generated using EHRs. Thus, successful
implementation of EHRs might result into better medical care
for patients[15] through informed decision making. This is
emphasized in the 2019-2024 digital health strategic goals
stated in a report by the Tanzania Ministry of Health,
Community, Development, Gender, Elderly and Children
(MoHCDGEC) in 2019 “empowered healthcare providers and
managers to take evidence based actions”.

Despite the increasing EHRs adoption and wider spread
of EHRs in health facilities in Tanzania, several challenges
exist in the healthcare systems that are due to lack of
interoperability of the EHRS systems. Such challenges include,
inaccurate and fragmented data, lack of common structured and
accessible standards for health terminology, inability to
exchange data, lack of standardization as well as limited data
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use [16]. Henceforth, the criteria of sharing and exchange of
data between institutions or between providers is not met in
most of the EHRs adopted in Tanzania due to inconsistency in
the implementation of EHRs by the healthcare facilities in
Tanzania. For instance currently in Tanzania patients seeking
to transfer their medical history from one health facility to
another for different reasons such as seeking for a second
opinion by multiple other healthcare professionals is so
difficult. This raises a question as whether it is possible to use
EHRs to facilitate decision making in the healthcare facilities
in Tanzania.

Although interoperability is essential to the Health
Information Systems (HIS) implementation, research on this
dimension in Tanzania context is relatively scarce and
evolving. Hence, this study aims to broaden this emerging
research line by introducing interoperability as a contributing
factor for decision making improvement through the
implementation of EHRS. To do so Researchers, propose a
conceptual framework based on literature review of EHRS
interoperability and decision making. This study will broaden
understanding of researchers in the Low and Middle Income
Countries (LMICs) including Tanzania on the significance of
having interoperable EHRs as a facilitator of decision making
in healthcare facilities in the country.

1. MATERIALS AND METHODS

Since the aim of the study was to contribute a final
conceptual framework that associated Interoperability and
Decision Making in the healthcare, therefore appropriate
method was to conduct an integrative literature review whose
purpose is to make revision on a topic, criticize and synthesize
in an integrated way in such a way that new perspectives and
frameworks can be generated[17], [18].

In order to understand the EHRS interoperability concepts
and its role in facilitating decision making an integrative
literature review was conducted. In order to identify literatures
the following databases were consulted EBSCOhost, Taylor &
Francis, Emerald Insight, JSTOR, Research for life via Hinari
database.

1. RESULTS

Tanzania like many other LMICs have made great
transformations in their health systems through the wide use of
digital solutions[19], [20] . For instance currently in Tanzania
at the government and private healthcare facilities EHRs and
many other HISs have been implemented. Besides, there exist
several strategies and reforms aiming at improving the
healthcare delivery through digital solutions. As a result of
these initiatives concepts such as HIS/EHRs interoperability
and Decision making in healthcare start to emerge [21], [22].

This section examines the studies related to EHRS
interoperability and decision making and the relationship
between EHRS interoperability and decision making in
healthcare facilities. Besides, a conceptual framework is
proposed from the literatures to show how interoperability can
contribute to the improvement of decision making in Tanzania.
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A. EHRs Interoperability

For EHRs to have a potential use, systems much be able
to exchange data with one another used to their fullest potential,
systems must be able to exchange data with one another[23].
Often referred to as interoperability, allowing healthcare
professionals and their patients to have real time access to
information that they need to make informed decisions HIMSS,
[24]. While healthcare systems have a variety ways to
communicate like paper mail, phone calls, fax or email [25],
[26], the EHRs is usually seen as the easiest and secure
way[27]. Interoperable EHRs allows sharing of health data
electronically between different EHRS and healthcare
practitioners within and across healthcare facilities where it
becomes easy for healthcare practitioners to provide care to
their patients and thus patients can be able to move in and out
of different healthcare facilities [28]. Interoperability is
essential in healthcare service delivery because healthcare
facilities need to interact with one another so as to share and
exchange health data, and EHRs are the essential tools to
facilitate. EHRs interoperability therefore, refers to effective
communication of health information electronically. Basically,
data need to be transferred properly without any missing
information. The goal for EHRs interoperability is to optimize
the heath of individuals and populations in general. In the
LMICs, it is unfortunate that Interoperability is considered to
be an afterthought when a healthcare facility decides to select
EHRSs, even though in real sense it should be in the forefront
when check listing the requirements for EHRS. To have a
meaningful use of EHRs in the LMICs, EHRs interoperability
should be an essential part.

According to the Office of the National Coordinator for
Health Information Technology (ONC) in USA, for EHRs to
be considered completely interoperable, four key areas of
technology need to be successfully integrated [29]. These areas
are application interaction with users, system communication,
and information processing and management as well as
consumer integration. This means EHRs must be able to
facilitate communication for clinicians, pharmacists, laboratory
and patients in the comfort of their own homes. Besides, there
are standards of EHRs interoperability so that communication
among EHRs and different other healthcare systems is
improved, thus three key levels of EHRs to allow systems to
have ability to access data, exchange information, integrate
data and coordinate care even across healthcare facilities
HIMSS [24]. Foundational interoperability level, allows for
EHRs to give data to another system while also receiving data
without requiring interpreting the received data. The second
level of interoperability is called structural interoperability, in
which data should be able to pass through the system correctly
without being altered. The semantic interoperability level,
allows for data to be restructured and codified correctly so that
each system can receive correct any new data and be able to
understand it HIMSS [24]. Other researchers further explain
interoperability to include other factors such as security and
privacy, business issues, legal and ethical issues, environment
issues, stakeholders and Human computer interface[30], [31].

It is vital for EHRs to be able to exchange data with
another system using standards that can make it easy to
interpret vocabulary. This ensures accuracy of patient data and

WWW.ijisrt.com 33


http://www.ijisrt.com/

Volume 7, Issue 1, January — 2022

improves accessibility of the data in a small amount of time, as
compared with paperwork during patient’s appointments. More
importantly interoperability can address the growing
expectations of health workers working in healthcare facilities
and the current EHRs challenges such as limited data use and
inaccurate and fragmented data both of which limit the
meaningful use of EHRs. Fortunately, the trend that existed in
the healthcare facilities in the LMICs where healthcare
providers viewed patient data as their properties and become
unwilling to share the data with other providers outside their
facilities, is coming down. Currently, healthcare providers are
willing to share their data with other health providers; therefore
it is high time healthcare facilities realized the benefits that
EHRs interoperability could offer the healthcare sector.

Despite the growing body of research on the benefits of
EHRs, less emphasis is given on the role it plays in facilitating
decision making in the LMICs, Tanzania in particular. Benefits
to public health practitioners, patients and physician as well as
cost reduction benefits have been highlighted. A recent study
by Howard & Ermilio [32], explains electronic exchange of
data can yield public health benefits, authors in this study give
example on the responses to pandemics such as COVID-19 that
require effective sharing of patient data. According to the study
through sharing of data public health leaders can come up with
effective measures through which they can allocate resources,
such as masks. Another study by Iroju, Soriyan, Gambo, &
Olaleke[33] explains the benefits of interoperability to
healthcare providers and patients, the research study shows the
importance of sharing the sharing of patient data across
different healthcare facilities to enable efficient healthcare that
helps in managing patient loads. The study further explains that
with EHRs being interoperable providers have real time data,
this allows them to treat patients with less errors caused by lack
of access of data. Besides, the same study explains that EHRS
interoperability provides benefits to patients by knowing that
their health records are complete and accurate and they can
have access to them wherever they go in different other
facilities. Other research studies explain the cost benefits of
EHRS interoperability, in their study researchers explain about
the variety ways that healthcare facilities can save money when
they decide on investing in interoperable EHRs [34], [35]. One
such ways, is the ability of a provider to have more time to see
higher numbers of patients since they are no longer spending
time scrutinizing through paper records [36].

The studies have given partial view of what EHRS
interoperability might offer to the healthcare sector, especially
in the LMICs such as Tanzania. Further clarification needs to
be done in terms of how EHRS interoperability contributes in
facilitating decision making through the use of EHRS.

B. Decision Making in Healthcare

Effective decision making plays a great role in optimizing
healthcare delivery. The concept of decision making in
healthcare has not been explored enough to have a full
coverage. The focus has been more on decision making in
clinical practices, therefore terms such as clinical decision
making, clinical decision support systems have been given
much emphasis [9], [37], [38] and other practices being
underrated. However, healthcare decision making covers a
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broad range of practices by different workers including the
health facilities leaders, public health and medical practitioners.
However, in the recent years, there have been some attempts to
include non-clinical decision making as a component in
healthcare decision making studies. Three main important
categories are identified in decision making in healthcare;
clinical decision making, nonclinical decision making and both
,where nonclinical decision making involve healthcare
facilities leaders, researchers and public health practitioners
and clinical decision making involve medical practitioners such
as clinicians, nurses, laboratory technologists/technicians. In
the healthcare context, it is appropriate therefore to use the third
concept where both clinical and nonclinical decision making
are explored.

For quality decision making factors such as data
availability, timely access of data and organized information
are very influential [39]. The EHRS has catalyzed change for
healthcare workers by making available vast amount of patient
data and other health information that can be used for decision
making. The complete amount of patient data available
electronically instead of volumes of paper and through sharing
of such data to other healthcare providers can assist in decision
making. If EHRS is used in a meaningful manner, it provides
several benefits to the healthcare such as automated drug
interaction and allergy alerts and dosing errors detection.
Besides, clinical parameters found in EHRS data example, vital
signs and test results can be used to create alerts that notify
clinician or trigger order tests [40].Therefore, to have a
meaningful use of EHRS, data collected by EHRS should
improve patient care by giving access to evidence based tools
that can be used to assist with decision making [41].

The capability of EHRS to share data between healthcare
facilities can result into several positive outcomes mainly
decision making.

C. EHRs Interoperabilty and Decision Making

EHRS Interoperability maximizes effective decision
making practices in healthcare [39]. The concepts of EHRS
interoperability and decision making can be associated to some
extent. The decision making concept to some extent depend on
EHRs interoperability concept to reach to improvement of
healthcare practices to individuals by the healthcare
stakeholders that include clinicians, pharmacists, nurses,
laboratory technicians, public health practitioners and
healthcare facilities leaders.

The use of interoperable EHRs can support collaboration
in healthcare settings [42], [43]. Collaboration involves
multiple people that work together interactively to reach to a
common goal[44] and therefore make use of the available
resources more efficiently [45]. Collaboration in healthcare is
essential for the development of practices where members from
various healthcare professions with different knowledge, skills,
innovations and capabilities work together to carry out a series
of tasks for meeting the shared healthcare delivery targets [46].
Effective collaboration occurs when the tools needed to
facilitate collaborators are available and they are appropriate
[47], [48]. More activities that require collaboration are enabled
by various information tools[49] such as EHRs. Activities such
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as communication between clinicians, sharing of patient and
health information, sharing experience, power and
responsibility and sharing of resources can be improved with
the use of EHR systems, and hence contribute in facilitating
decision making.

Although clinical diagnostic decision making has been an
individual practice where clinicians work solely to reach at a
decision regarding patient treatment, ideally diagnostic
decision making should be a collaborative practice among
clinicians and other healthcare professionals[50] because of
complexity of healthcare practices. Diagnostic process requires
collaboration among clinicians and other healthcare
professionals across different healthcare settings and EHR
systems can be enhanced to support this engagement. With
EHRs capability in sharing and exchange data, it is possible for
data to be transferred from one clinician to another and from
one healthcare professional to another. This allows for these
professionals to give their views and opinion on a matter at
hand and by doing so help in facilitating decision making. This
is evidenced by embedded case study by Vos et al[43] at five
outpatient clinics of a Dutch hospital that had implemented an
organization-wide EHRs. In the study authors indicate that
EHR can help health professionals coordinate patient care on
an informed basis at any time and place but the only problem is
that EHRs does not allow asynchronous patient record use. The
study further explains EHRs through a patient file affords joint
decision-making on the shared data. Moreover, just like in
coordination because of lack of full interoperability not all
relevant medical data can easily be shared across facilities and
outside the hospital. However, it is enough to say if EHRS is
interoperable  then  collaboration among healthcare
professionals can be made possible and thus facilitate decision
making.

Besides, interoperable EHRs can also ensure
collaboration between healthcare professionals and their
patients during clinical practices. This model of
communication where healthcare providers and patients to
contribute in clinical decisions in unique ways is explained by
Lenert, Dunlea, Del Fiol, & Hall[51]. The model is about
shared decision making between healthcare providers and

NISRT22JAN130

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

patients. In the study researchers show that the model allows
decisions two be shared in two way discussions, where
clinicians offer their opinions about the health risks and
benefits and patients describe their preferences and values.
Researchers further explain that this kind of decision making
cannot occur if the patients and providers do not have a mutual
understanding of the treatment options that exist and patient
preferences. This requires the systems that patient use and that
of providers be interoperable to facilitate this kind of exchange
of information. Similarly, EHRs interoperability allows for
collaboration between the healthcare professionals and public
health practitioners[13].

Moreover, interoperable EHRs can play a major role in
collaboration between providers. The study by Chase et al [52]
examined the role of the EHR in building relationships,
communicating, coordinating, and collaborative decision-
making. The study concluded that organizational and technical
innovations are needed if the EHR is to truly support
collaborative behaviors including collaborative decision
making. This is to say according to the study, where it was
found that EHRs performance varied, for EHRs to be
meaningful it should be interoperable. In the EHRs was found
to only play four major collaborative roles which include data
repository, messenger, orchestrator and monitor.

Furthermore, through the interoperable EHRs policy
makers and healthcare facilities managers can collaborate so as
to put in place supportive environment to provide efficient and
effective healthcare through contributing to the productivity
and effectiveness of healthcare professionals. This kind of
collaboration can be made possible through exchange of
information by the two parties.

D. Conceptual Framework
From the literatures surveyed, the Error! Reference
source not found. summarizes a list of propositions emerged
from the study. In addition, it refers to some relevant studies
that support the propositions. The Error! Reference source
not found.illustrates the propositions of the study in a
framework.
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Proposition

Relevant studies

Proposition 1

EHRs Interoperability allows for collaborative model among

clinicians and other healthcare professionals ,which contribute in

shared decision making

Noteboom, Motorny, Qureshi, &
Sarnika [53], Vos et al.[43], Garde,
Chen, & Leslie (2009)

Proposition 2

EHRs Interoperability allows for collaborative model between
clinicians and their patients, which contribute in shared decision

making

Noteboom, Motorny, Qureshi, &
Sarnika [53], Tiase et al [55]

Proposition 3

EHRs Interoperability allows for collaborative model among
clinicians and facility managers, which contribute in decision
making

Noteboom, Motorny, Qureshi, &
Sarnika [53],

Proposition 4

EHRs Interoperability allows for collaborative model between

healthcare facilities, which contribute in decision making

Noteboom, Motorny, Qureshi, &
Sarnika [53], se et al. [52], Mallah,
Guelpa, Marsh, Mallah, & Rooij (2010)

Proposition 5

EHRs Interoperability allows for collaborative model among
public health practitioners, clinical researchers and other
healthcare professionals ,which contribute in shared decision
making

Noteboom, Motorny, Qureshi, &
Sarnika [53], Cowie et al., [13], Dogac
[57], Sartipi & Yarmand [58]

Proposition 6

EHRs Interoperability allows for collaborative model among

Noteboom, Motorny, Qureshi, &

making

healthcare professionals, which contribute in cost saving decision

Sarnika [53], Roadmap [29]

Proposition 1

Proposition 2

Proposition 3

EHRs Interoperability

Proposition 4

Proposition §

‘ .
[ 2IEO IS H UI UOHBNIPE] SUBEW UoEDa ]

Proposition 6

V. DISCUSSION

The study intended to increase understanding of the
relationship that exists between EHRS interoperability and its
ability to facilitate decision making. The study explored on
different concepts relating to EHRS interoperability and
decision making. So the study identified that collaboration that
is enabled through EHRs interoperability plays a great role to
make EHRs be able to facilitate decision making in healthcare
sector. Several Collaborative models have been discussed in
the study, such as patient and health professionals, between
health professionals, health professionals and public health
professionals and health facilities leaders. Through
collaboration decision making is made easy, where data is
shared between the stakeholders and hence make the process of
decision making to be effective and efficient. Through
exploration of research studies, researchers propose a
conceptual framework in Error! Reference source not found.
explaining six propositions as they contribute to decision
making facilitation.
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