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Abstract | Public health is defined as the science of protecting the safety
and improving the health of communities through education, policy-mak-
ing and research for the prevention of disease (Gatseva and Argirova in
J Public Health 19(3):205-6, 2011, 10.1007/s10389-011-0412-8; Winslow
in Mod Med 2(1306):183-91, 1920. 10.1126/science.51.1306.23; What is
public health. Centers for Disease Control Foundation. Centers for Dis-
ease Control, Atlanta, https://www.cdcfoundation.org/what-public-health;
What is the WHO definition of health? from the Preamble to the Constitu-
tion of WHO as adopted by the International Health Conference, New
York, On 7 April 1948. The definition has not been amended since. 22
July 1946; signed by the representatives of 61 States (Official Records
of WHO, no. 2, p. 100) and entered into force, 19 June;1948. https://web.
archive.org/web/20190307113324/https:/www.who.int/about/who-we-
are/frequently-asked-questions). Translational research in healthcare is
not only useful and satisfying for the researchers to bring their work to
market but it would also support public health by bringing affordable,
attainable and scalable solutions to the community at large. This is of
high significance because instead of increasing the GDP spent in pub-
lic health, we should focus on the increasing the translational research
spending, as this would lead to improved solutions. Hence, the public
health offering would reach a larger community at an improved cost. The
COVID-19 pandemic and the huge number of lives it claimed exposes
challenges in the public health. The pandemic has caused economic
and social disruption to millions of people around the world, with many
falling into extreme poverty. In early 2021, it was estimated nearly 690
million people are undernourished and by end of 2021 to increase fur-
ther by 132 million (Joint statement by ILO, FAO, IFAD and WHO. Impact
of COVID-19 on people’s livelihoods, their health and our food systems
https://www.who.int/news/item/13-10-2020-impact-of-covid-19-on-peop!
e’s-livelihoods-their-health-and-our-food-systems). The spending for
public health has increased many folds during the pandemic and this
is where translational research in healthcare can play a transformative
role to reduce the burden on government healthcare budget (Covid-19
and its impact on Indian society. https://timesofindia.indiatimes.com/
readersblog/covid-19-and-its-impact-on-india/covid-19-and-its-impact-
on-indian-society-27565/). Over the past decade, public health research
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has started playing a major role in Indian academic settings. COVID-19
pandemic has further highlighted the role of public health. However, the
potential of using technological advancement has not been fully utilised.
This is where translational research and public health can play a role to
tap the full potential of technology. This review paper explores the pub-
lic health practices to understand the different practices to examine how
both public health and translational research can cross-fertilise. It con-
cludes with a short discussion on implications on policymakers.

1 Introduction

This review paper is based on the literature avail-
able in the field of translational research’ and
public health. This review explores the role of
both public health and translational research
and also highlights how the cross-fertilisation of
these two principles can be of immensely ben-
eficial to the community. This review scrutinises
the ‘gaps’ in the work carried out since 2010 in
these two principles. Using relevant keywords,
a literature search was performed within three
databases—Web of Science, Scopus and Pub-
Med—identifying 250 articles. PRISMA (Pre-
ferred Reporting Items for Systematics Reviews
and Meta-Analyses) guidelines were adopted to
direct further analysis. This review is based on 58
articles.

Scary statistics on the state of health in India
based on Oxfam website®. Only 1.4% GDP is
spent on health which is less than most of its
neighbours. Households spent over 70% of their
expense in medicine and a third of the popula-
tion does not have regular access to medicine.
Primary health centre two out of three lack oper-
ation theatres, one out of three lack labour room
and four out of five lack specialists. Inpatient for
two out of three people happens in private care.
Studies shows out of pocket expense is pushing
large numbers of people below the poverty line.
Heart disease happens one in four people. One
in four people cannot afford healthcare, and this
pushes more people to below poverty lines and
many due to medicine only.

The cross-fertilisation of public health and
translational research can benefit from the vari-
ous government scheme’. Prime Minister Modi
in his address'® for health day 2022 said “The
Government of India is working tirelessly to aug-
ment India’s health infrastructure.” He also noted
he is happy that many have benefited from PM
Jan Aushadhi program'! as it is the focus of the
government to provide affordable healthcare
leading to major savings for the poor and middle
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class and strengthening the Ayush network to fur-
ther enhance healthcare.

An example of cross-fertilisation of these
two disciplines is the COVID-19 vaccine devel-
opment. Without involving the public health,
the translational research of this would have
not happened so quickly to get large number
of the population vaccinated. And without the
translation research for the development of
the vaccine, public health would have not been
able to bring COVID-19 pandemic to the cur-
rent levels under control; The important three
‘Ps’ in model is the patients, providers (profes-
sionals) and policymakers. Patients is the key
to the success of this model. Effective planning
and allocating more funds for this cross-fertili-
sation model can overcome many shortcomings
in the health system. This review looks at the
influence of both principles and how both can
work together for a better reach. Having estab-
lished method and looking at these literatures
at the benefits, and limitations which can be
extremely advantageous for future research, this
review intends to identify gaps in the methodo-
logical approaches and propose future research
best practices to address this gap. More specifi-
cally, in this review, we are looking at a frame-
work, model and stakeholder benefits for both
these principles.

2 Method

A systematic method to the literature search and
information extraction was adopted. The follow-
ing sections describe how the literature search
was conducted, how the study selection was done
from the literature search, and how information
was extracted from the selected literature.

2.1 Literature Search Approach

A systematic literature search was conducted in
with the public health single search, then transla-
tional research single search, and then a combined
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1

' Search73 - Combine Public Health and i

Datab (Pubmed, Sci Directand Web of Science)
Search 1 - Public Health in India Search 2 - Translational Research

Over 100,000 documents were found
so filters were applied for articles

from 2010 onwards, pandemic, onwards, pandemi

covid, policy and education education

Selected 100 peer reviewed articles

Excluded after Title / Abstract Screen (60)

Selected 70 peer reviewed articles to
to screen screen screen

Excluded after Title / Abstract Screen (35)

Translational Research

Over 100,000 documents were found so |
filters were applied for articles from 2010

Over 100,000 documents were found
so filters were applied for articles
from 2010 onwards, pandemic,
covid, policy and education

c, covid, policyand

Selected 30 peer reviewed articles to

\
Excluded after Title / Abstract Screen (10)

Excluded after Full Text Screen (10) Excluded after Ful

Il Text Screen (20) Excluded after Full Text Screen (7)

Included (30) for the review

Included (15) for the review

‘ Included (13) for the review

Figure 1: PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses).

search of public health and translational research.
The search was limited to journal articles pub-
lished in English within three databases—Web
of Science, Scopus, and PubMed—since 2010
and identified 250 articles. PRISMA (Preferred
Reporting Items for Systematics Reviews and
Meta-Analyses) guidelines were adopted (Fig. 1).

2.2 Review Selection

Inclusion and exclusion criteria based on Table 1
were applied to select the articles. A two-stage
process was conducted on all three searches. In
the first stage, the title and abstract were reviewed
to verify that they are relevant to both the princi-
ples. After screening the title and abstract, a total
of 95 articles were Accessed. In the second stage,
full-text screening was carried out to assess the
eligibility for this review that resulted in 58 stud-
ies (Fig. 1).

2.3 Public Health

Public health is different from public healthcare.
Public healthcare is publicly funded healthcare,
and public health is defined as the science of pro-
tecting the safety and improving the health of
communities through education, policy-making
and research for the prevention of disease' ™.

The actual traits of a coronavirus criticism
2019 (COVID-19) outbreak that spark public
health interventions are inadequately defined'’.
The intention of this study is to evaluate the
vital timing and quantity of public health inter-
ventions to comprise COVID-19 outbreaks
in Australia. The joint efforts by public health
interventions and the vital range of instances for
intervention to prevent transmission helped to
control the spread of the Delta variant, public
health interventions alone are not enough unless
the vaccination content material became > 70%.
Vaccination is highly imperative to control new
variants.

Table 1: Inclusion and exclusion criteria for review.

Inclusion criteria

Exclusion criteria

Original peer-to-peer reviewed articles after 2010

The focus of the articles in public health or translational stu
in Covid, pandemic, policy and education

Articles focused on stakeholders, models and framework

Original peer-to-peer reviewed articles before 2010

dy  The focus of the articles not in public health or
translational study in Covid, pandemic, policy and
education

Full text not available, commentaries and editorials
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A cross-sectional study'® was used to investi-
gate how COVID-19 affects health and healthcare
costs in China. Proactively gathered information
from the US Centres for Disease Control and Pre-
vention and designated hospitals was obtained to
determine public health and hospitalisation costs
under COVID-19 and estimated public health-
related resource consumption and direct medi-
cal costs. As of May 20, 2020, COVID-19-related
public healthcare costs ($ 6.83 billion) were 18.31
times higher than hospitalisations.

In Switzerland', the population seems to
have missed a healthcare dispatch for malignant
tumours, and organ donation is in a positive posi-
tion. Based on qualitative research on organ dona-
tion, this paper aims to provide a working solution
to support the unwanted benefits of public health
communication. This study provides an oral analy-
sis on organ donation produced by the Swiss health
authorities. Such a system provides an understand-
ing of who is communicating what, who, how and
for what, and provides ethical data on the useful-
ness of communication in public health. Beyond
criteria related to organ donation (consent, altru-
ism, etc.), analysis of public health communication
shows that ethical issues are predicted primarily at
three relationship boundaries (intersubjectivity,
cooperation, impartiality). Procedures for assessing
the ethics of public health communication in rela-
tion to social personality and the consequences of
relationships can identify and help with unwanted
communication-related problems.

During the COVID-19 epidemic, public
health authorities and policymakers'> have used
social media to disseminate information and
encourage community support and funding.
Their message helps to educate the general public
about the pitfalls and the benefits of public health
activities to flatten the epidemic. This study
analyses COVID-19 tweets from Canada’s public
health tweet account during the first six months
of the epidemic, looks for differences in tweets
based on region, and attempts to communicate
by attempting to enter the threat of COVID-19.
Studies show that Canadian public health tweet
accounts, especially geographic accounts, do not
always adhere to health communication practices.
In addition, to reflect the increasing number of
intervening complaints, public health account
tweets that promote change and community fab-
rication should be deployed whenever health pit-
falls are high. Their research emphasises the need
for public health professionals to deliver messages
appropriate to the level of threat they encounter
in a particular geographic environment. The use
of medical services after COVID-19 outbreak is
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a major challenge for as medical care was largely
politically dependent.

This study'® was aims to investigate the
impact of public perception on COVID-19-re-
lated public health interventions on the experi-
ence of older people with unmet health needs in
South Korea. Three different logistic regression
models were used to assess the impact of public
perception. Understanding, trust and satisfaction
with COVID-19 public health interventions for
unmet health needs.

This study examined!” how to develop sys-
tem leadership among UK healthcare profes-
sionals. First, a quick literature review identified
three key documents in three relevant areas: sys-
tem governance theory and practice, changing
conditions in the UK public health system and
education and training of UK public health pro-
fessionals. Second, it consulted with 29 stakehold-
ers to understand the background and needs of
the development of system leadership in pub-
lic health. Four major themes were identified,
namely the nature and purpose of system govern-
ance, development needs and opportunities for
public health professionals, giving the environ-
ment for a broader contextual factor that affects
public health.

The COVID-19 epidemic has spawned com-
panies investing in public health'®. Among the
OECD countries, public health accounts for a sig-
nificant share of Canada’s total healthcare costs.
Therefore, reinforcement learning (RL) is the
perfect model for the various complex decision
problems encountered in health, such as epidem-
ics, resource allocation during monitoring or test-
ing and adaptive slices for retirees. RL has been
successfully used in a variety of areas, including
precision medicines, but has not been widely
endorsed in public health. This study presents
key ideas for RL and for identifying challenges
and openings related to the application of R.
RDUs findings helped to have a trans-constructive
effect on many issues in public health inheritance
decision-making. RL can reduce health problems
while reducing resource consumption by funding
when and where it is most needed. Counterargu-
ments experimenters and public health stake-
holders should consider RL as a means of using
data efficiently to make optimal, informed deci-
sions. In response to the outbreak of coronavirus
complaint 2019 (COVID-19), there have been
substantial variations in policy response and per-
formance for complaint control and forestalment
within and across nations,'® It remains unclear
to what extent these variations could also be
explained by functionaries and professionalism,
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as measured by their educational background or
work experience intimately health or drug.

Over the last few decades, India’s public health
discipline has received increasing attention.”’
There are mysteries and misunderstandings about
this area of experience both in relation to the par-
ticular area of the problem, the population and
the proposed consequences of the public health
program. Public health professionals need to be
sensitive to the social environment in which wis-
dom is exercised. It should include what is needed
to improve the health of the population in the
principles of the expert. This helps to continu-
ously expand disciplinary knowledge.

Understanding and responding to the nega-
tive health consequences of changes in the global
environment will set an important precedent for
public health professionals in the twenty-first
century”!. The fast-growing field of public health
aims to address this challenge by investigating and
promoting programs that cover human health
and the Earth’s natural systems that support it.
The public health sector has contributed to the
development of global health based on its expe-
rience in key programs to improve the health of
the population. Nonetheless, many public health
interpreters are familiar with the approach used
by the global healthcare system to understand the
link between profitable development, environ-
mental degradation and health. The summary of
this paper highlights the significant global health
impact and shows how systems thinking led to its
development. They also review new summaries
proposed by public health scientists to review and
read the effects of programs affecting health and
the Earth’s natural system on various spatiotem-
poral scales. They support programs in which the
application of the ‘doughnut’ model, a beneficial
framework that meets people’s needs without
exceeding the world’s ecological limits, promotes
the health benefits of people and communities.

The COVID-19 pandemic has generated”
the huge potential and interest in digital health
technology and the role of effective monitoring
systems. COVID-19 has accelerated the progress
towards the expansion of Digital Public Health
(DPH), but the use, adoption and redirection of
digital public health technology remains under-
utilised. The study also describes the ongoing
digitisation opportunities, challenges and the
impact on Europe on healthcare. The COVID-19
pandemic emphasises the importance of digital
health technology and the role of effective sur-
veillance systems.

This article” discusses past and present pub-
lic health challenges in the European Union

J. Indian Inst. Sci. IVOL 102:21763-782 April 2022 ljournal.iisc.ernet.in @ Springer pi

(EU), and the EU and its member states, sup-
ported by a more substantive approach at the EU
level, national ownership of public health. The
purpose is to identify opportunities to maintain
good existing laws. Historically, the EU has played
a small role in the public health systems and
healthcare of member countries.

They** examined the change to discover how
the Coronavirus Vaccination Programme (CVP)
changed among public health offerings in the
Orthodox Jewish health organisation. This study
was based on 28 semi-structured interviews car-
ried out with public health professionals, network
and religious representatives. The paper final
results generated issues 1) Previous immunisa-
tion- associated collaboration with public health
offerings for Jewish health organisations to host
and sell coronavirus vaccination sessions, dis-
tribute and administer vaccines 2) Public health
offerings maintained obligation for training,
logistics, and retaining vaccination records; 3)
Public health has continually been a crucial com-
ponent of public opinion change and emotional
communication.

Considering the crucial a part of opinion
leaders in micro-blogs and publics information,
a Spread of Disease version”” of public opinion
propagation is built grounded on the brand-new
coronavirus version and micro-weblog’s pub-
lic health information. These findings can assist
the governments to apprehend the concepts that
manual the propagation of famous opinion and
recommend at relevant time to modify and pro-
vide useful opinions.

This study®® looks at the trends in key pub-
lic health indicators of the European Union (27
member countries 4+ UK, Norway, Turkey) from
2010 to 2019, their impact on public health and
current monitoring practices. The purpose is to
explain the steps for improvement and to iden-
tify the use and harm of cannabis in Europe. The
data from the centre on the four major cannabis
indicators in Europe (prevalence of use, preva-
lence of cannabis use disorders [CUD], treat-
ment rates and efficacy of cannabis products) are
available from the United Nations Department
of Drug Crime, European Drug Surveillance.
This also includes a study of the global burden
of drug addiction and illness. In 13 countries out
of 26 countries, more than 20% of all users have
reported dangerous consumption patterns in the
last few months. Over the last decade, cannabis
use, treatment rates, and efficacy levels increased
in Europe, highlighting major concerns about
the public health effects of cannabis use. Assess-
ing the health effects of international changes in
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cannabis regulation requires ongoing monitoring
and efforts to improve data quality and reporting,
including indicators of high-risk use and canna-
bis-related harm.

The increased public health spending”’ can
significantly increase vaccination intent, primar-
ily by raising concerns about pandemics and
facilitating vaccine-related interactions between
physicians and patients.

This study found®® advanced public health
spending can significantly increase the vac-
cination uptake, substantially through raising
community awareness about the epidemic and
promoting vaccine. Preferences for policy inter-
vention to cover public health from different areas
were important both in marine contact (marine
sector employment, recreational conditioning)
and socio-demographic (political stations, gen-
der, age) variables, potentially engagement and
communication with the community. Substantial
differences observed across countries in terms of
policy preferences for various conditioning, still,
advise against generalising for the population as
a whole.

The COVID-19 epidemic is an unknown
global disaster” that resulted in huge loss of lives
to date, impacting on nearly in all sectors of soci-
ety. Addressing public internal health involves an
understanding of where threat is concentrated
and how it changes over time to allow for fur-
ther timely and customised interventions that
are altered to meet current and evolving require-
ments. Public health need coordinated and sus-
tained public health approaches across all services
and sectors of society. In this context, this paper
examines the current findings from the epidemic
and identifies gaps in the understanding of public
internal health impact and mitigation strategies.

Social distancing interventions to contain
the COVID-19 pandemic by the government
of India, this study’® found that public health
did not prevent the spread but only reduced the
spread and that it was unable to access to what
extent the lockdown played in dynamics of the
pandemic.

Cardiovascular disease (CVD) is now the
major cause of death in India’’. One-quarter of
all deaths are due to CVD, and stroke is the main
cause, accounting for more than 80% of cardio-
vascular deaths. Estimated age-standardised CVD
mortality in the global disease burden survey
found in India is 272 per 100,000 population,
which is higher than the global average of 235 per
100,000 population. Some aspects of the CVD
epidemic in India are accelerating accumula-
tion. Early mortality in terms of years lost due to
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CVD in India’s has emerged as a leading cause of
death in all regions of India and is characterised
by a reversal of socio-economic gradients. Public
health will need to be innovative in preventing
the raise in mortalities in this area.

The potential for healthcare infrastructure
and broader context to support infrastructure
to support digital health interventions, and this
study’ examined healthcare infrastructure in 544
districts covering 29 states and union territories
in India’s Fourth District Level Household and
Facility Survey (DLHS-4; 2012-2014), the most
up-to-date nationally representative district-level
healthcare infrastructure data. Descriptive analy-
sis was conducted for infrastructure indicators
based on the Indian Public Health Standards.
Among lowest-tier subcentres, 30% had some IT
infrastructure, while at the highest-tier district
hospitals, 92% possessed IT infrastructure. By
region, Western India districts tended to have the
best-prepared health facilities. IT infrastructure
to support digital health interventions is more
frequently lacking at lower and mid-tier health-
care facilities than in India’s apex facilities. Infra-
structure and shortages in essential staff impose
significant constraints to the adoption of digital
health interventions for state- and district-level
planning.

India’s adventure withinside the virtual pub-
lic health and its contribution to the landmark
India® has proven its dedication to leveraging
virtual health as a strengthening intervention, as
mentioned withinside the National Digital Health
Blueprint, primarily based totally on which the
National Digital Health Mission (NDHM) is
familiarised with the evolving country wide vir-
tual health infrastructure frameworks particu-
lar to virtual health or the ones tailored to assess
healthcare.

This study’* assesses the fairness of socio-
economic status (SES)-based paediatric immu-
nisation on a state-by-state basis. The parallel
analysis was layered by three time periods and the
state of the high focus group and non-high focus
group. Child immunisation increased steadily
between 2002 and 2013 in the SES-high strain
and generally decreased in both. The rural areas
had lower immunisation rates than the urban
areas of the high focus group. Still, they showed
similar immunisation rates to the urban areas of
the non-high focus group improving SES-based
immunisation inequality. India’s vaccination has
improved overall, but the increase under this
study was more pronounced in the high focus
group states than in the non-high focus group
states.

,,,,,, J. Indian Inst. Sci.lVOL 102:21763-782 April 2022|journal.iisc.ernet.in
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This study”® used data from contact tracing
during the lockdown corresponding to the first
wave of COVID-19 to quantify this heterogene-
ity and investigated its impact on transmission
dynamics. The combination of non-uniformity
has a significant impact on transmission dynam-
ics and efficient contact tracing in resource-con-
strained environments such as India. The results
show how contact tracing, an important public
health measure, is being implemented.

A transparent and accessible report of
COVID-19 Data Reporting Score (CDRS)* is
important for public health improvements. Each
state of India has its own COVID-19 data report-
ing mechanism, the quality of which was not
systematically implemented by the Indian state
government from May 19 to June 1, 2020, pub-
lic health data reporting availability, accessibility
and particle size. A semi-quantitative framework
was used to calculate each state’s COVID-19 data
reporting score (CDRS, ranging 0-1). Differences
in the quality of COVID-19 data reports across
India are obtained. The ten states do not report
data stratified by age, gender and health efforts in
India and serve as a guideline for reporting pan-
demic data. The CDRS discrepancy highlights
three key findings of the Government’s frame-
work for reporting COVID-19 data in India and
the data reporting conducted by the data report-
ing without one unified framework. It empha-
sises the need for central authorities to monitor
or audit quality, and it is difficult to aggregate the
data.

This study’” looks through the lens of model-
ling and reflects on and reviews’ India’s COVID-
19 pandemic response data, and the lessons
learned from the Indian context can be applied to
the benefit of other countries.

India has devised modern techniques to
lessen®® the unfolding of COVID-19 inside the
constraints of a low-useful resource setting. India
has additionally made a few questionable cover-
age decisions. Lessons discovered from the Indian
rebel for public health, healthcare and statistics
infrastructure may be globally valuable. In this
commentary, as a group of public fitness statistics
scientists engaged in modelling the pandemic on
the grounds that early 2020, they mirror India’s
adventure during the last one year.

India has restricted access to regular medical
services®”. India’s telemedicine guidelines on the
use of telemedicine have been quickly released.
India’s medical education curriculum should
include telemedicine, and India needs to expand
its education to physicians rapidly. Due to the
abundance of positive telemedicine investment,

J. Indian Inst. Sci. IVOL 102:21763-782 April 2022 ljournal.iisc.ernet.in @ Springer pi

this option can help make healthcare more acces-
sible and equitable in the future.

Nipah virus (NiV) outbreak in Kozhikode dis-
trict, Kerala, India, in 2018, had a fatality rate of
91%. In 2019, a particular case fully recovered in
Ernakulam district. This study*’ defined the reac-
tion and managed measures with the aid of using
the Indian Council of Medical Research and the
Kerala State Government for the 2019 NiV out-
break. The established order of point-of-care
assays and monoclonal antibodies management
facility for early diagnosis, reaction and treat-
ment, intensified touch tracing activities, bio-
chance control and health facility contamination
manage education of healthcare people contrib-
uted to powerful management and containment
of NiV outbreak in Ernakulam.

Weak management*! is widely recognised as
a major obstacle to extending coverage. How-
ever, there is little evidence that administrative
practice is associated with the provision of effec-
tive medical services. The internal integrity of
the tool was high, and the reliability of the test
and retest was comparable to other management
tools used in the literature. It is actively associated
with better management techniques. A key factor
that positively impacts all management practices
is a psychometric property of devices designed
to measure healthcare practices in developing
districts and management practices in manage-
ment of health service delivery. It provides new
evidence of the effectiveness of intervention to
strengthen control in public health trials in India.

2.4 Transitional Research
This paper*? adopts a practice perspective on
knowledge and draws on science and technology
studies concepts to identify how the socio-mate-
rial environment contributes to the translation
of evidence across multiple organisational and
professional boundaries. The case highlights
how linked boundary objects bridge temporally
sequential boundaries between research and dif-
ferent practice communities, and hence facili-
tating the translation of research evidence into
everyday practice. The study highlights the role
of material objects in the ongoing translation of
research evidence into everyday clinical practice.

This article® is a personal view of the impli-
cations of clinical practice research in the busy
single breast imaging department from multiple
perspectives.

These results** do not adequately reflect that
childcare professional are effectively advocating
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their needs and the services they support at the
policy level. Children’s health professionals,
including those involved in new-born care, need
to be more effective in translating research into
policy recommendations for child well-being.

This two-part study”” examines current veter-
inary diagnostic approaches to laminitis, whether
it has changed over time, and also focuses on the
impact of diagnosing endocrine disorders on
the treatment and outcome of laminitis. Over-
all, 83.6% of respondents (n=117/140) changed
their diagnostic approach to laminitis after
completion, primarily by increasing the use of
endocrine tests (88.7%; n=286/97). The second
study involved 120 veterinarians, 76% of whom
believed that the diagnosis of the underlying
endocrine disorder had a significant impact on
the management of cases of laminitis. This study
shows that the research knowledge has been suc-
cessfully transformed into horse practice, and
the majority of veterinarians have incorporated
endocrine diagnostic tests into their routine
approach to cases of laminitis.

Translational Research*® into practice (TRIP)
uses community-led research methods to address
breast cancer treatment inequality. Four hubs at
the Massachusetts Institute for Clinical Trans-
lation Science (CTSI) have partnered with the
Boston Breast Cancer Equity Coalition (The Coa-
lition) to provide evidence-based interventions
to coordinate treatment for Boston residents at
the risk of delaying breast cancer treatment. The
intervention implements a three-evidence-based
strategy. It is a social determinant of patient navi-
gation services, shared patient registries for use
in academic medical centres and a web-based
healthcare platform for identifying and removing
care barriers. TRIP aims to integrate proven med-
ical interventions more efficiently into clinical
practice by using innovative community-oriented
research strategies aimed at interdisciplinary
collaboration for science research design and
implementation.

There are countless promising advances* in
the discovery and validation of biomarkers that
can be used to alter radiation therapy directly or
indirectly. Reflecting on these advances in clini-
cal practice, radiation oncology advances fur-
ther into the era of precision medicine, treating
patients according to their anatomical and bio-
logical differences.

Stakeholders*® transform the quality public
health research into policy impacts, taking into
account alternative approaches to conceptualise
the recent developments and impacts of social
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and political science. However, such conceptuali-
sation does not appear to support better imple-
mentation in research policies and practices.
Stakeholders often rely on this heuristic, despite
sufficient evidence that transforming results into
public health policies is more complex than linear
and circular models suggest. Condensed thinking
allows simple but inaccurate answers to complex
problems. The process of transforming research
into practice looks more complicated than the
process proposed by linear and cyclic models.

Successful preclinical drug discovery*® relies
heavily on the ability of the experimental models
to mimic human pathophysiology.

This study’® developed a regulatory train-
ing, information and clinical expertise for
medical devices using an interdisciplinary and
iterative needs-based design approach. Transla-
tion of health studies relies on both clinical input
and regulation to facilitate progress and ensure
quality and safety standards from concept devel-
opment to clinical trials.

This paper’! uses research on the epidemiol-
ogy of rheumatic and musculoskeletal disorders
as a starting point to discuss the interface between
these aspects and the concepts that epidemiology
faces more and more when translating research.
Consider practical and ethical issues. In spite of
the challenges, interdisciplinary conceptual and
technological developments have the potential to
suggest future epidemiological studies.

This study”® addresses the gap between spi-
nal cord injury (SCI) research and practice
through rigorous and systematic co-development
of guiding principles for integrated knowledge
translation (ICT) for the implementation and
dissemination of SCI research in collaboration
with stakeholders. The interdisciplinary expert
panel and end users consisted of SCI researchers,
research users and individuals from the North
American Partnership, a funder experienced in
research partnerships. An interdisciplinary panel
of experts held a two-day meeting to build con-
sensus, select guiding principles and draft guide-
lines. Survey data showed that the principles and
guidance documents were recognised by potential
end users as clear, useful and appropriate. The
guiding principles of ICT represent the first that
have been consistently co-developed.

The field of body image and appearance
research and practice are advancing. However,
there is still a lot of work to be done to ensure a
wide range of social impacts. This article inte-
grates the ideas of many established early career
experts in the areas of appearance and body
image, with an emphasis on stimulating and
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guiding future agenda settings and putting
research into action.

However, there are few POC devices for
cancer’?, The Immune flow platform has moved
from the laboratory to clinical care, probably due
to challenges such as sampling procedures, low
sensitivity and specificity of clinical samples, sys-
tem integration and signal readout requirements.
They focus on the recent advances in POC diag-
nostic devices for detecting cancer biomarkers
and describes key challenges to overcome to facil-
itate conversion to clinical practice.

If this role must be fulfilled, science must
understand translation'® as part of the process of
decision-making knowledge and provide effective
translation of research results. There is a growing
interest in improving translation in the context of
European agricultural innovation, research and
policy, especially making it a more collaborative
process. With these needs in mind, they specifi-
cally ask how to integrate an interactive innova-
tion approach with a science-driven approach to
improve translation. It also investigates how does
this help to clarify the process of constructing the
translation.

Designing and providing simulated learning
activities®® for delirium prevention has been an
important implementation strategy in large-scale
research focused on putting the research into
practice. This study suggests that the design and
deployment of simulations can be used as a trans-
lation mechanism for the study.

2.5 Current Work in Public
and Transitional Research

This article®” focuses on determining the sam-
ple size for the hypothesis test. This is criti-
cal in research project approval, Institutional
Review Board Approval and research sample size
approval which are the key factors. The sample
number is critical to show statistically significant
results.

Environmental health scientists may find it
challenging to fit the paradigm for translational
research®®. Science paradigm addresses the stages
of scientific discovery and knowledge of environ-
mental health sciences. Between environmental
health sciences and clinical medicine, and to ori-
ent this have incorporated the terminology and
context of translational science, environmental
health research has not always found an exact
fit into this. This study describes a translational
research framework applicable to environmen-
tal health sciences that retains the basic structure
that underlies the environmental health research
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frequently occurs through epidemiological or
human health effects of exposure to a given envi-
ronmental chemical or potential interventions
to reduce exposure and improve health, assess-
ment, and clinical sciences. Role in the develop-
ment of environmental and public health practice
and policy accountability of research in envi-
ronmental health scientists work to quantify the
visualised framework for the translation of envi-
ronmental health science knowledge—from dis-
covery to public health practice—that reflects the
crucial.

Database-based publications® and 2008 lit-
erature reviews, as well as their five-year citation
rates, were extracted from ten randomly selected
public databases. The study found that research
citation may improve the impact of public health
research output.

The term translational research was coined
20 years ago and provided insights into basic
research: clinical research settings (bench to bed-
side), clinical practice and finally, public health
policy® (translational). It extends to the bed-
side. Through a wide range of research, from
basic research to the community’s health, it will
become a translational research model for clini-
cal research. Translational research offers excit-
ing possibilities, extending research to the patient
community and translational research with
research across translational continues: basic
study in clinical research environment observa-
tion of reverse translation, a preclinical model
based on the example of translational physiology
and a significant role of physiology in biomedical
research.

This study® found active participation of
public health practice organisations in the net-
work (PBRN), which provides a mechanism for
participation in the study, participants in 14 pub-
lic health PBRNs and public health. A national
peer group of institutions is investigating the
processes that influence involvement. The role of
public health institutions is conducting research
and translating activities. The cross-section net-
work analysis survey was conducted on partici-
pants in the public health PBRN approximately
one year after network formation conducted
studies in which organisational attributes and
PBRN network structure are influential. This
study estimated how it would affect the involve-
ment of translation activity. Both researchers and
practitioners reported that high involvement lev-
els in local public health agencies participating in
PBRN were two implementations and translation
activities.
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The fulfilment of translational studies®” can
be judged by reducing the occurrence of psycho-
logical, behavioural and bodily problems eventu-
ally. Moreover, translational studies fail to address
the occurrence and occurrence of our maximum
urgent problems.

Uganda experiences® a high disease burden
of malaria, infectious, and policymakers, civil
society and the media were formed in order to
build the high disease burden in Uganda. Indi-
viduals from the Ministry of Health, Malaria
Research Centre, and School of Public guide
the workshops and the format for presentation.
Selection of the research topics were: National
public health importance and had followed
research questions, hypotheses, methodol-
ogy, major findings and policy. The secretariat
compiled all the proceedings of the workshop’s
impact. A total of 322 participants attended, of
whom mid-level policymakers and research-
ers led to the presentation and discussion of
nationally relevant health research. The work-
shops had an impact on the participants’ skills
in writing policy briefs, participating in the pol-
icy review process and entering into dialogue
with policymakers. Getting health research into
policy is feasible but requires a few self-moti-
vated mid-level policymakers and programme
managers.

Acceptance and use increase in electronic
health records (EHRs) represent rich sources of
clinical data® which offer many benefits for sec-
ondary use of EHR data. Research offers a fantas-
tic opportunity to expand the acceptance of this
data source.

The application of research to guide evidence-
based practices is continuous and important. This
article® is conceptually different in four links:
the scope of translation in public health and the
portability of evidence to new settings. Defining
translation (1) checking the portability of evi-
dence to a unique environment, (2) translation
studies, (3) knowledge translation and (4) knowl-
edge translation studies. An integrated frame-
work is presented to explain the relationships
between them.

The complex, dynamic nature of healthcare
structures calls for dissemination®, multisec-
tor guidelines and system-stage changes, align-
ing theories of extrude throughout sectors to
solve public health problems. Pragmatic steps are
needed in public health to facilitate technology
studies.

The need for more relevant evidence to
policy is higher than ever. In this study®’ they
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studied how public health experts (PHP) and
researchers can engage to identifying barri-
ers and opportunities for better development
of solutions. PHP and researchers engage in
these requests. The importance of research
results for their practice. Three major obsta-
cles in attempting to engage with researchers
are identified: (1) The two response schemes
of addressing some of these obstacles. It helps
to overcome additional barriers. A research
grant program is needed to support these
models. The most threatening public health
challenges®® today are chronic and complex,
and public health practitioners to identify and
implement sustainable solutions that practice-
based research offers researchers. In this arti-
cle, the need for practice-based evidence is
outlined, in public health.

When translated into public health impli-
cations, effective translation is hampered. This
study®® proposes how alternative approaches
conceptualises impacts, including improving
the transformation of quality public health
research into policy impacts. Researchers have
often described the generation of influences as
linear or have supported improved translations
into research policies and practices. A better
understanding of how impacts on research
can be achieved can identify areas that may be
targeted by stakeholders who want to influ-
ence them through theoretical and practical
approaches to achieve public health impacts.
Public health reactions are more complex than
linear and periodic models suggest, and trans-
forming studies into impacts is linear and
periodic. It seems to be more complicated than
the model suggested.

2.6 Review outcome
Table 2 summarises the review finding.

In order for cross-fertilisation to happen
between public health and translational research,
we need to develop a model like Fig. 2.

We need a model which encompasses a frame-
work, assessment model (metrics) and a stake-
holder value. The following sections describe
each of these components.

3 Adapting a Framework for Future

Public Health/Translation Research”
The three-box model (Fig. 1)”>7° describes a
business in three horizons in three boxes; box 1
focuses on current activities, box 2 is selectively
forgetting past activities which would inhibit
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Table 2: Review outcome.

Article refer-
Item ence no. Focus Finding
1 12 Covid Requires multiple intervention beside public health
2 13 Covid Increase in cost of hospitalisation
3 14 Organ transplant Requires public health communication
4 15 Covid Use of social media to improve communication
5 16 Covid Models to access outcome of public health
6 17 Management of public heath Leadership in public health
7 18 Covid Public health finding increased by learning
8 19 Covid Education and methods
9 20 Management of public health Methods
10 21 Management of public health Education and methods
1" 22 Covid Digital health and monitoring
12 23 Management of public health Methods
13 24 Covid Mindset change
14 25 Management of public health Use of social media to improve communication
15 26 Management of public health Monitoring methods
16 27 Covid Education
17 28 Covid Education
18 29 Covid Public health finding increased by learning
19 30 Covid Public health only reduced the spread
20 31 CVvD Education
21 32 Management of public health Digital health and monitoring
22 33 Management of public health Virtual healthcare
23 34 Management of public health Mindset change
24 35 Covid Monitoring methods
25 36 Covid Methods
26 37 Covid Methods
27 38 Covid Education
28 39 Management of public health Digital health and monitoring
29 40 Nipah Monitoring methods
30 41 Management of public health Monitoring methods
31 42 Translational research Collaboration with clinical work
32 43 Translational research Personal experience
33 44 Translational research Policy needed
34 45 Translational research Collaboration with clinical work
35 46 Translational research Methods
36 47 Translational research Collaboration with clinical work
37 48 Translational research Social impact
38 49 Translational research Collaboration with clinical work
39 50 Translational research Collaboration with clinical work
40 51 Translational research Collaboration with clinical work
41 52 Translational research Methods
42 53 Translational research Social impact
43 54 Translational research Collaboration with clinical work
44 55 Translational research Collaboration with clinical work
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Table 2: (continued)

Article refer-

Item ence no. Focus Finding

45 56 Translational research Collaboration with clinical work
46 57 Data collection Methods

47 58 Environmental research Framework

48 59 Translational research and public health Citation can improve joint work
49 60 Translational research and public health Requires bedside method

50 61 Translational research and public health Methods

51 62 Translational research and public health Methods

52 63 Translational research and public health Policy

53 64 Translational research and public health Data collection

54 65 Translational research and public health Evidence-based study

55 66 Translational research and public health Methods

56 67 Translational research and public health Methods

57 68 Translational research and public health Methods

58 69 Translational research and public health Methods

Sta keholder
Value (72

Metrics [711

Figure 2: A model for cross-fertilisation.

future activities, and box 3 is to bring break-
through innovations. As described in the course’”
100 years ago, six out of ten top universities were
from Germany, and none from the USA. Today,
most of the top ten universities in the world are
from USA. This will again change, if the USA uni-
versities do not work on box 2 and box 3. Simi-
lar public health/translational research should be
focusing on box 2 and box 3 to be in the forefront
of public health/translational research (Fig. 3).

If public health/translational research can
focus on box 2 and box 3 in the countries like
India, Africa and Southeast Asia, they would be
able to enable reverse innovation. Our work-
shops around the world emphasises on technol-
ogy transfer, which is possible for the poorer

¥Manage | % Selectlvely “,g Create the
@ The a forget the | = future
Present past

Figure 3: Three-box framework.

countries also—making this in line with reverse

innovation.”®8

The example of Ford trying to enter the
Indian market using box 1 did not work too well
in India. However, on the other hand, Hyundai
was able to crack it by using local R&D centres to
solve Indian issues. Another example is Alibaba’s
auction platform for villages Taobao; they were
completing with eBay but they did a box 3 activ-
ity by allowing buyer and sellers to directly com-
municate. As they also did not charge any fee, this
elevated the poor enabling them to make a decent
living.

Currently, box 1 activities are extremely good,
which includes teaching, guiding master’s and
PhD students, employing post-doctoral research-
ers, publishing in journals and generate fee from
students, and public health professional are good
in handing current issues related to the commu-
nity but little focus on future needs.

Currently, little is done in box 2 and box 3;
this review paper suggests what needs to be done
in box 2 and box 3 to address the opportunity
gap. This does not mean that the box 1 activities
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are insignificant, as they are essential. However,
without box 2 and box 3 activities, healthcare will
not become inclusive to the community.

First, the players need to look at box 2 before
going to box 3; selectively, they need to forget
things which hinder public health, and the trans-
lational researchers need to carry out diverging
activities and not work in silos, not just looking
for government funding, but also balance the
current outcome of public health/translational
research, which primarily focuses on the need of
the hour.

Now, as far as box 3 is concerned, they have
to take a look at consumer-centric public health/
translational studies, discipline visits to different
entities to enhance current innovation, search-
ing at enterprise to fund public health/transla-
tional studies, create networks and communities,
be entrepreneurial, capabilities to start-up, create
user groups, subsequent business, discover mar-
kets each new and exciting, plan destiny public
health/translational studies areas, move useful
groups, examine consumer behaviour and reach
out to stakeholders. They can do this in three
ways: we look at the community, value and the
value chain architecture; these will lead to a new
model for the community.

The public health/translational researchers
need to look at the current consumers of their
public health/translational research and see if
they can provide them with superior value or a
change in the value chain. These will require new
competencies so the public health/translational
researcher needs to examine if they have the skills
or how will they get them.

In order to move to box 3 activities, first the
public health/translational researcher needs to
find activities to address the selectively forget
activities and activities which need to be done for
the improvement of the other activities identified.

The public health/translational researchers
need to observe the community in their public
health/translational studies and spot if they are
able to offer them with advanced solutions. These
would require new abilities so the general pub-
lic health/translational researcher need to ensure
that they have the talents or how will they get
them. In order to move to Box 3 activities, first
the general public health/translational researcher
needs to locate activities to cope with the selec-
tively overlook activities.

Based on this review, moving to box 3, it is
not that difficult for public health/translational
researchers. They just need to focus and ensure
that their innovative strategies are relevant in the
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future, which also ensures their leadership in the
field.

An example of applying the three box frame-
work in the cross-fertilisation of public health
and translational research would be during
pandemic like COVID-19 where public health-
care and translational researchers work in tan-
dem to address the spread by the discovery
of a vaccine and the administration by public
health programs. Other example model during
COVID-19*!, Middle East respiratory syndrome
coronavirus in Saudi Arabia®* and Ebola®.

4 Adapting the Research Monetisation
Canvas”’

From the available work, it can be said that
cross-fertilisation of public health/translational
research can create an impact on the community
health. This is highly imperative in the poorer
and developing nations to get better healthcare
for population to improvise their lives®»™.

There are studies measuring the improve-
ment all around the world for start-up and the
way nations are cashing on adopting this cul-
ture. They have used the business model canvas®,
lean canvas®’ and lean start-up methodology®®
and stated that start-ups have failed quicker and
moved ahead at speedy® pace. If a compara-
ble method may be carried out to public health/
translational studies, it would be capable of cre-
ating a massive effect on the healthcare system
and the final results, and hence this would be
beneficial to use this adopted canvas. Based on
this assumption, it required to tailor the exiting
canvases to the general public health/translational
studies (Fig. 4).

The boxes in this canvas can be defined as
follows:

1. Public health/translational research ques-
tion
(a) This marks the initial state of the public
health or translational research, where
the researchers lay the road map—
clarifying and defining the research
question and highlight the purpose of
the research. There can be three to five
research questions.
2. Customer development
(a) This box expounds the plans for the
development of the customers. Blanks
(2020) and Friedman’s (2009) customer
discovery methodology would provide a
right framework for the acquisition of
customers.

f ]
IS¢

775



776

M. Singaram et al.

RESEARCH CUSTOMER | A|TERNATIVES |TARGET AUDIENCE| OUTCOME
QUESTION | DEVELOPMENT

PRODUCT
DEVELOPMENT

FUNDING OPTIONS MONETISATION OPTIONS

Figure 4: Public health/translational research

Monetisation Canvas adapted

3. Product development
(a) Following the customer development
phase, this box offers a road map for
product development.
4. Alternatives
(a) This box is of high significance, and
it identifies the competition and also
alternatives to the research questions—
which ensures success rate.
5. Target Audience
(a) This is also of high significance, where
we must identify the right audience so
that our public health/translational
research solution would be productive.
6. Outcome
(a) In this box, the potential outcomes like
new theory, model, publication, patent,
product or service should be identified.
This would be very helpful in the next
two boxes’ identifications.
7. Funding options
(a) In this box, we need to identify how
the public health/translational research
would be funded, i.e. self-funding, gov-
ernment or industry grants, angel, ven-
ture capital, industry funding and insti-
tution funding.
8. Monetisation options

(a) This is the most crucial box to provide
an idea if the public health/translational
research is creating an impact.

It is important to note in this review context
that monetisation means creating impact not
commercial value. A quick tool like this canvas
will be helpful for the public health/translational
researchers to develop a good understanding of
the outcome. This will help them target the right
issues, and they would be able to conduct produc-
tive public health/translational research which
not only impacts the economics, but also helps to
create new jobs, which in turn shall spur the eco-
nomic growth and uplift the lives of population.
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Enhance
Policymaker’s
Decision Making

Figure 5: Quadruple aim.

5 Adapting Quadruple Aim
for Stakeholders %%

From the literature review, it is critical to con-
struct stakeholder value to public health/transla-
tional research studies. These stakeholders value
may be tailored for public health/translational
research studies by the use of the quadruple aim
(Fig. 5). We have in conjunction with literature
overview and primarily based on researches and
interviews, which arrived at this critical stake-
holder value.

The quadruple aim has four quadrants
(enhance community well-being, reduce costs,
enhance policymaker’s decision-making); in
order to cross-fertilise public health/translational
researcher, let us now examine each of these
quadrants in turn. The three are often on the
prime focus, whereas the fourth is not. However,
it is imperative that the fourth quadrant on the
enhance public health/translational researcher
experience should be also paid equal attention
like the other three quadrants.

5.1 Enhance Community Well Being

For an effective result in this, there is a need to
create sales, pricing and business models for
effective delivery to the end users. It is important
to engage with the community to reduce the pos-
sibilities for failure.

5.2 Reduce Costs

In order to do this effectively, there is a need to be
productive, sustainability and must be cost effec-
tive. Local solutions must be comparatively effec-
tive with imported solutions.
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5.3 Enhance Policymaker’s
Decision-Making

For an effective result from this, the policymakers
must engage with the public health/translational
researchers while making policy. Granting bod-
ies must be flexible with utilisation of grants and
they must provide positive impact on promotion
for those who create an impact on public health/
translational research, and the grants should
be given to these public health/translational
researchers in priority.

5.4 Enhance Public health/translational
researcher Experience

For best results from this, there must be a set of
best practices for conducting public health/trans-
lational research. A public health/translational
researcher must be supported and encouraged by
the parent institution to conduct public health/
translational research. Required time must be
given to public health/translational researcher to
go on sabbatical in industry. Must create a career
path for professionals to conduct public health/
translational research. For impacting society,
public health/translational researchers must have
application in mind when they start their public
health/translational research. This should also get
stakeholders on-board early on the public health/
translational research.

6 Summary

This review is one of the first to explore the cross-
fertilisation of public health and translational
research. It is important to get policymakers to
buy into this cross-fertilisation model, in order to
be able to access more funds and change of policy.
This is required to bring healthcare to the masses.
Since 1999, the United Kingdom government®’
has been looking to inspire higher use of evidence
in making policies initial focusing on the deliver
side, searching for a way to enhance the timeliness
and relevance of evidence. However, an increas-
ing number of a consensus is growing that call for
obstacles, including the incentives and lifestyle of
civil servants, and politicians may be extra obstacles
to higher use of the evidences. It is important to
note that it is often not easy to get policymakers to
make changes. As India is becoming an economic
power, there is huge opportunities for policies to
make a difference; some of these favour policies like
start-up India, Made in India, Digital India and sev-
eral others; all these programs and policies encour-
age cross-functional teams to bring value, and the
cross-fertilisation of public health and translational
research would play a bigger role.
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Policymakers can use health technology
assessments (HTA)*® to plan the implementa-
tion of health-related policies. Health technol-
ogy assessment is a systematic assessment of the
characteristics, effects and/or effects of medical
technology. This is an interdisciplinary process
for assessing the social, economic, organisational
and ethical aspects of health interventions or
health techniques. HTA role is to provide policy-
makers with evidence of decision-making to sup-
port and introduce new health technologies in
the health system. HTAs can act as a catalyst for
the cross-fertilisation of research evidence and
public health policy. In India, the government has
set up the Health Technology Assessment in India
(HTAIn)*’ under the Department of Health and
Research (DHR) to implement these.

This review highlights an unconscious inter-
connectivity between public health and transla-
tional research. It also emphasises on the necessity
for both public health and translational research
professionals to make a conscious attempt to
work together.

Let us look at these two equations:

No. of people benefit from public health
budget increase = PH(P).

No. of people benefit from translational
research budget increase =TR(P).

Now, if we look at these as fraction of the pop-
ulation in a factor form as this N=population

PH(P)/N + TR(P)/N = 1.

Now, together we will get closer to 1, then
individually. This can be shown in an impact dia-
gram for the society in Fig. 6.

Taking a look at the impact diagram, we can
see that the impact would be greater when both

Translational Research

Public Health

Figure 6: Impact of cross-fertilisation of public

health and translational research on the society.
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the disciplines are practiced together. When prac-
ticed separately, the impact on the impact shows a
lower impact to the society. Public health encom-
passes almost everything, and as such all minis-
tries and agencies should contribute to public
health and in turn to translational research. As
these cover all aspects of human lives, in order to
bring universal healthcare, we must encompass
both these fields to achieve this goal.
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