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Abstract
Introduction: The world grapples with the
unprecedented challenges of the Covid-19 pandemic
with devastating economic and social impacts. The
healthcare systems across developed and developing
countries are laid a huge responsibility with immense
pressure to combat this contemporary global crisis. With
modern technological improvements health informatics
(HI) plays a vital role in the public health emergency
response (PHER). However, there is little empirical
evidence to show the impact of HI in developing
countries during this pandemic.

1. Introduction

Objective: To determine how HI impacted the PHER
during Covid-19 pandemic in developing countries.

Health informatics (HI) is the application of information
technology (IT) in the field of healthcare - clinical
informatics, clinical research informatics, consumer
HI(mobile devices, telemedicine), public HI (population
& community). Health informatics is mainly powered
by various forms of information technologies,
telecommunication infrastructures, systems and their
practices (Mosa, Yoo and Sheets, 2012).

Methodology: This study deployed a systemic review
of published quality academic journals that emphasize
and evaluate the HI role and impact during PHER in
developing countries.
Results: The synthesized evidence in developed
countries found that the technological advances in
telemedicine, e-health and mobile devices have proven
to possess huge potentials in controlling the pandemic
spread with enormous rapid transformations of service
delivery patterns, with high patient satisfaction.
HI impact on developing countries reported a high
positivity towards PHER during Covid-19 pandemic.
The adoption rates were low in developing countries
with the key determinants; digital technology, efficient
health governance, partnership, collaboration in national
& international, infrastructure, stakeholder skills and
acceptance.
The empirical research findings clearly showed the
fundamental need to establish suitable HI initiative
framework in developing countries in align with the
countries national policies with medium to long-term
plans and collaborative international partnerships. The
level of maturity of HI needed to be deployed within
health systems at pace and scale ready enough to save
the world in most needed.
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1.1. Background
Today the world grapples with the challenges of the
COVID-19 pandemic affecting more than 80 million
worldwide, lading huge responsibilities towards the
public health systems globally. Healthcare systems
across developed and developing nations are being put
under tremendous pressure with this novel coronavirus
(Nagesh & Chakraborty 2020). In particular, impact on
developing countries at a higher rate, with imminent
threats (CHP HKSARG 2020).

The arena of HI combined with healthcare data, and
modern business concepts have gained an enormous
improvement in healthcare industry (Kabakus et al,
2016). Several HI applications are used to fasten the
surveillance processes with high accuracy in public
health. Eg; WHO web-based surveillance network.
IT based tools can support institutions effectively in
pandemic response by facilitating the faster widespread
distribution of information with real time tracking,
creating virtual platform for discussions and operations,
offering telemedicine for distant. (Langabeer et al,
2016). The health informatics tools are essential to be
leveraged to the full potential (Reeves et al, 2020).
The establishment of integrated healthcare system
will also provide positive reference for designing
future intelligent healthcare platforms. Though, there
are some financial limitations in developing nations,
this contemporary health crisis warrants effective
implementation of HI. Therefore, it is of utmost
important to come up with the findings on the HI impact
on pandemic response in developing countries.
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1.2. Aim & objectives
Aim of this research is to critically evaluate the impact
of Health Informatics on the COVID-19 Pandemic
response in developing countries.
Objectives
1. To assess the key determinants of HI use in PHER in
developing countries.
2. To describe the key initiatives on HI in Covid-19
pandemic response in developing countries.
3. To critically evaluate how HI impact on the public
health emergency response during Covid-19 in
developed countries.
4. To establish suitable HI initiatives to enhance
pandemic response in future pandemics in
developing countries.

2. Method of Analysis
2.1. Systematic review
This research deploys a systemic review of credible
quality academic journals aiming to evaluate the impact
of health informatics on public health emergency
response during Covid-19 response in developing
countries. As per Saunders, Lewis and Thornhill (2012),
systematic review is a process of reviewing the literature
using pre-planned criteria in order to filter the most
appropriate and current literature. The range of the
articles was based upon the pre-determined principles
laid around the scope of selected review. The articles
published after 2010 were used in this review to identify
the latest analyses on the topic. Hence, all the selected
articles on the topic were shortlisted and filtered based
on the relevance to the topic and importance. Finally,
attempts to come for conclusions with evidence.

The key scope of this review is to get a reliable and
objective overview of the currently available evidence
on the research questions and to synthesize them.
Thus, the main objective of this systematic review is
to evaluate the impact of HI on Covid-19 pandemic
response in developing countries. The evidence-based
evaluation will be able to evaluate the core aim of the
study with the filtered sources which is cited to support
the reasoning. The entire process follows theory to data
approach which is deductive (Saunders, Lewis and
Thornhill, 2012), supported by Denscombe (2017),
pointing out the use of deductive approach to underpin
theory to data. Furthermore, he stated the importance of
using quantitative data while conducting a qualitative
research.
2.1. Search criteria
For this systematic review, studies were selected from
Emerald insight, Elsevier, Pubmed, Scimago, Google
scholar research databases focusing the areas of public
health emergency response, health informatics, key
determinants of HI in Covid-19 PHER in developing &
developed countries including recent research relevant
to HI and PHER in developing countries and related
themes.
3.3. Inclusion & exclusion process
The peer-reviewed quality academic journals published
after 2010 were considered by the author to evaluate the
findings related to the research topic. Several key words
were used to find most relevant articles.
The filtering was done as per the PRISMA model.
Relevant and important academic journal articles were
filtered considering priority, duplication, elimination
to extract the most appropriate which can find out the
answers and accomplishing the aim and objectives of the
research.
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Figure 5: Flow diagram of research selection as per PRISMA checklist

2.3. Thematic analysis
As per Saunders, et al., (2016) thematic analysis is one of
the major tools and foundational method that support the
analysis of qualitative data. Thus, it assists researchers on
breaking down the qualitative data into thematic manner
in order to create the codes. These coding methods finally
identify the themes. Under this guidance the author used
codifications and the qualitative data was tabulated as
per the themes. Initial themes identified from literature
review are structured under three key themes.
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1. Key determinants of HI & health sector response in
developing countries
2. The role & key initiative of HI in the public health
emergency response in developed countries
3. Initiatives to enhance the future pandemic response
in developing countries
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3. Conclusions & Recommendations
This systematic review was aimed to critically
analyze the best available data on the impact of Health
Informatics (HI) on the COVID-19 pandemic response
in developing countries and subsequently to establish an
appropriate framework with suitable HI initiatives for
developing countries. Fundamental need to establish
suitable HI initiative in the developing nations was
that, the systematic review revealed the high positivity
related to HI use in PHER with the Covid-19 pandemic
experience.
With that motivation it is then set to process of
establishing most suitable initiative framework for
developing countries incorporating the related key factors
and performance measures. The key determinants were
identified fulfilling the first objective by synthesizing
all the articles. It should be appreciated that the key
determining factors are common to both developed and
developing regions except the factor of funding which is
critical for the developing countries.
The light of the researchers revealed low adoption rates
in developing countries compared to the developed
world and the key determinants; the digital technology,
efficient health governance, and civil partnership.
Further, ICT infrastructure, internet penetration, user
perceptions, collaboration specially the national &
international were also identified as influencing factors.
Finally, synthesizing the evidence of systematic review
on key determinants it could be summarized as the
infrastructure, stakeholder skills and acceptance.
Telemedicine and mobile devices were identified in most
studies as initiatives in developing countries in combating
Covid-19 with live video conferencing, wireless remote
monitoring, distant multi-disciplinary care, health
education, collecting health information, transforming
and evaluation. As the COVID-19 pandemic scales
exponentially across the countries, calls for extended use
of telehealth and other innovative solutions, validates
the concept of having well integrated virtual health
platforms for developing countries with enormous rapid
transformations of service delivery patterns. In addition,
several prediction models were developed for diagnosis
and prognosis of covid-19 globally.

The synthesized evidence in developed countries found
that the technological advances in telemedicine have
proven to possess huge potentials in controlling the
pandemic spread with enormous rapid transformations
of service delivery patterns. The experience suggested
the level of maturity needed to be deployed within health
systems at pace and scale addressing the fact that the
available HI technologies are not ready enough to save
the world in most needed. Also the evidence reported
high patient satisfaction with HI practices in developed
countries. French telemedicine system provides an
example for a well-established HI system.
Overall, the evidence depicts the possible roles of health
informatics played in moving forward the technology
that supports healthcare both in developed and
developing countries. The experience from developed
countries during Covid-19 pandemic response can
guide the way of developing world to combat public
health emergencies. The emerging technologies
like telemedicine, and artificial intelligence, cloud
computing, 4G mobile communications are becoming
indispensible in emergency response.
As user engagement revealed as a vital factor it is
important to improve the skills among stakeholders.
Finally, it is essential to have stringent measures in
developing countries to ensure the data security and
integrity. Also the prediction models carry a high risk
of bias and are still at primary stages. It is vital to have
national and international partnerships for successful
future health IT solutions in developing countries.
Drawing on experience and the lessons learned from
developed world, and considering progress in technology
during this contemporary crisis, it is imperative to
incorporate suitable HI initiatives for PHER in the
healthcare systems of developing countries. With the
most available knowledge derived from the review, the
author proposes a framework exploiting new avenues
for future research.
As depicted in the figure the author proposes a
framework.
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Figure 1: Framework for developing countries HI initiatives.

Findings from this study depict e-health and
telemedicine’s transformative impact on PHER and the
rapid shift in the virtual platform adoption in healthcare.
Although, HI cannot completely solve the issues caused
by COVID-19 in health, it can help to flatten infection
curve of COVID-19. The implications of this research
will guide the way of future researches on suitable,
effective and sustainable HI initiatives for developing
countries to combat more efficiently.
Since this study is a systematic review, it carries some
own limitations. Some limitations occurred for this study
due to issues in language, accessibility and skipped
attention. The factors discussed in this paper essential
to be generalized with caution and can be varied within
different countries. Therefore the proposed framework
by the author needed to be validated through further
survey or case study by using primary data and mixed
method.
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