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Abstract: COVID-19 demonstrated a global catastrophe that touched everybody, including the sci-
entific community. As we respond and recover rapidly from this pandemic, there is an opportunity
to guarantee that the fabric of our society includes sustainability, fairness, and care. However, ap-
proaches to environmental health attempt to decrease the populations burden of COVID-19, toward
saving patients from becoming ill along with preserving the allocation of clinical resources and
public safety standards. This paper explores environmental and public health evidence-based prac-
tices toward responding to Covid-19. A literature review tried to do a deep dive through the use of
various search engines such as Mendeley, Research Gate, CAB Abstract, Google Scholar, Summon,
PubMed, Scopus, Hinari, Dimension, OARE Abstract, SSRN, Academia search strategy toward re-
trieving research publications, “grey literature” as well as reports from expert working groups. To
achieve enhanced population health, it is recommended to adopt widespread evidence-based strat-
egies, particularly in this uncertain time. As only together can evidence-informed decision-making
(EIDM) can become a reality which include effective policies and practices, transparency and ac-
countability of decisions, and equity outcomes; these are all more relevant in resource-constrained
contexts, such as Nigeria. Effective and ethical EIDM though requires the production as well as use
of high-quality evidence that are timely, appropriate and structured. One way to do so is through
co-production. Co-production (or co-creation or co-design) of environmental/public health evi-
dence considered as a key tool for addressing complex global crises such as the high risk of severe
COVID-19 in different nations. A significant evidence-based component of environmental/public
health (EBEPH) consist of decisions making based on best accessible, evidence that is peer-reviewed;
using data as well as systematic information systems; community engagement in policy making;
conducting sound evaluation; do a thorough program-planning frameworks; as well as disseminat-
ing what is being learned. As researchers, scientists, statisticians, journal editors, practitioners, as
well as decision makers strive to improve population health, having a natural tendency toward
scrutinizing the scientific literature aimed at novel research findings serving as the foundation for
intervention as well as prevention programs. The main inspiration behind conducting research
ought to be toward stimulating and collaborating appropriately on public/environmental health
action. Hence, there is need for a “Plan B” of effective behavioural, environmental, social as well as
systems interventions (BESSI) toward reducing transmission.

Keywords: Public health emergencies, Evidence-informed decision, Science impact, Scientific com-
munity, Team-based care, COVID-19 pandemic, Sustainability, Nigeria
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1. Introduction

The 2020 COVID-19 pandemic unlocked our eyes toward the ever-changing situa-
tions as well as uncertainty that prevail in today world, particularly with regards to envi-
ronmental and public health practices disruption. Due to the unprecedented novel nature
and scale of coronavirus as well as the worldwide public/environmental health crisis na-
ture, which upended several public/environmental research norms almost overnight.
Though, the virus is expected with further waves as well as more pandemics increase is
anticipated. Thus, for each complicated challenges, there are simple, neat, as well as dis-
creet solutions. It is therefore regularly obligatory toward making a decision on sufficient
evidence for action, but then deficient toward satisfying the intellect. In this COVID-19
pandemic era where the public and the mass media attention are about Serious health
issues, It IS important to explain why taking action Should not be based on the basis of
research study conducted individually, even though it remained prudently designed, ef-
fectively conducted, as well as appropriately interpreted and evaluated, which need to be
highlighted. COVID-19 pandemic has been identified as a generation-defining, impacting
economic shocks, families, communities and other unforeseen events in any country in
the world, and has led to long-term economic financial conditions that have beset as well
as create an “extinction-level event” which has cast an eerie shadow around the world
long after the COVID-19 pandemic is behind us. Just over eighteen months ago, the flu-
like news of a deadly virus affecting central China region started making headlines
around the world. It was the start of what become a worldwide news and press conference;
one that will constitute an exceptional problem for the environmental and public health
practices and pose a series of lethal threats to environmental/public health. However, it is
becoming increasingly “clear that the peril is not only in the form of a deadly virus”. While
the COVID-19 pandemic is likewise being used through maligning forces as an oppor-
tunity toward disrupting unforeseen as well as unprecedented circumstances, to sabotage
and even to prevent the free flow of trusted, independent information toward the impact
of the COVID-19 pandemic, which present an acute case of reliability. The highly conta-
gious COVID-19 pandemic has been weaponised to undermine freedom of expression
and has offer valid reason toward ushering in a series of reporting limitations on a de-
scending severity scale from limiting data access, right through toward corrective legisla-
tion and even life threatening [1, 2, 3]. Additionally, the persistent disinformation on-
slaught as well as misinformation piercing platforms like the social media has formed a
physical obstacle to COVID-19 truth-telling. Indeed, COVID-19 vaccines offer much-
needed protection from disease, but there has so far been no evidence of whether
they also curb transmission. Recently, around the world, concern is growing about the
impact the new, fast spreading SARS-CoV-2 variants will have on the pandemic. Most
countries are facing a widespread variant of SARS-CoV-2 known as B.1.351 and B.1.1.7,
which appears to somewhat decrease the efficacy of some vaccines and have raised in-
creasing apprehensions around the degree toward which their mutations are likely to aid
them in evading present antibody treatments as well as extremely active vaccines. The
news heightens concerns about B.1.351 and B.1.1.7, nonetheless researchers remain
hopeful that the vaccine prevents severe disease and death. However, the chance of
dying is around 35% higher for people who are confirmed to be infected with the new
variant. Although, the data are preliminary, and it is not clear whether the variant is
deadlier than previous strains or is spreading to more people who are vulnerable to
severe disease. In fact, the COVID-19 vaccine might offer the necessary protection against
some of these novel variants, current outcomes have recommended that the AstraZeneca
vaccine might not offer much needed defense against that of South African variant, while
there’s still sufficient defense in most other existing vaccines toward preventing hospital-
ization, serious illness, as well as death. At the moment, the public health emergence of
this novel variants ought to inspire us all toward taking steps to reduce SARS-CoV-2
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spread. Meaning the three W’s must be strictly followed: Wash your hands, watch your
distance, wear a mask regularly. This likewise means we have to wrap up our sleeves
toward getting vaccinated once the opportunity arises. Hence, the global health, economic,
and social events that rattled series of activities around the world in 2020 have kicked off
anew, uncertain era of environmental/public health practices, and it may take a long time
for such uncertainty to ease. As many environmental/public health experts are predicting
that it could even outlast the pandemic itself. While the world remains alarmed to panic
at the grip of the demonic novel COVID-19 infection, there is still plenty of bearish per-
ception as 2020 will certainly and no doubt be etched in the minds of health-care profes-
sionals, including environmental health officers all over the globe for several years to
come which is unprecedented in the modern health care setting [4, 5, 6]. While, the na-
tional response toward COVID-19 varies, from the swift and most proactive to haphazard
and negligent to the worst. That nations have already managed the spread of the pan-
demic in a different way is expected, nonetheless COVID-19 pushes all health systems
toward their limits, thereby revealing serious gaps in environmental/public health struc-
ture, even in countries that are acclaimed as the popular centers for readiness. Thus, the
response toward COVID-19 shows a glaring lack of social health determinants as well as
meaningful collective learning, community participation and engagement on important
issues in a health emergency. The outbreak of COVID-19 triggered severe acute respira-
tory syndrome of coronavirus 2 (SARSCoV-2) and has adversely affected social, economic
events that rattled businesses as well as environmental health determinants and has chal-
lenged health professionals such as doctors, nurses, health workers, researchers, decision-
makers and many others working in the health sector in many ways, while suspending
the usual daily businesses [7].

COVID-19 pandemic has presented an acute case and also tested and assesses the
national capacity of health systems toward withstanding health shocks while maintaining
routine functions in many ways [8, 9, 10]. Hence routine reopening of service/activities
toward approaching normalcy could continue for months or else years, but some positive
results have been emerged and achieved in its wake. At the same time, global effort is
being made to develop relevant international technologies, resources as well as available
information that would create and accelerate data-driven results for all facets of this coro-
navirus pandemic. The coronavirus crisis is a global changing phenomenon and has be-
come a top priority for our healthcare system, halting patient care processes which ranges
from disrupting childhood vaccination as well as campaigns on polio eradication [11],
maternal and child mortality are projected toward rising sharply, and health of young
people to injuries, non-communicable diseases, as well as universal health coverage, de-
spite unleashing enormous social, economic and health crises that threaten the world with
antimicrobial resistance which threatens our ability to treat common infections, disrupt-
ing many research activities as well as overwhelmingly impacting medical education in
various research activities. The coronavirus pandemic is not the first and foremost serious
health challenge facing the world, nevertheless its long-term achievement will largely de-
pend on rapid data synthesizing and information, appropriately and responsibly into
comprehensive public and environmental health policies both national and international.
In the face of great uncertainty around Covid-19 pandemic future, epidemiologic models
become an important planning tool for decision makers, clinicians as well as public health
practitioners [2, 3, 1]. COVID-19 has made visible major global weaknesses, vulnerabilities
and highlighted the necessity for health reforms towards promoting global access toward
affordable care. At the same time, countries are examining their different policies to-
wards protecting people at increased severe risk of disease. It may be the policies in-
tended at preventing transmission in the general population, immunization (as the Ox-
ford AstraZeneca vaccine and Pfizer BioNTech COVID vaccine has turn out to be availa-
ble) because the world has received the Oxford AstraZeneca vaccine and Pfizer BioNTech
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COVID vaccine and has been roll-out to millions of people in the United States of Amer-
ica (USA), India, United Kingdom (UK), Ghana, Cote d’ivoire and Nigeria, also its dis-
tribution and immunization has commenced without political, religious or ethnic affilia-
tion. Up until now, the seemingly bulletproof important priority is to rebuild and reener-
gize the country towards acting rather than reacting. As uncertainty around the peril of
COVID-19 calamity grows continuously and geometrically, long-term protection policies
need to be developed such as specific public safety measures towards protecting vulner-
able populations at increased risk through reducing contacts between individuals in dan-
ger, etc. Recognizing that promoting sustainable development is risky, difficult and ex-
hausting, particularly as the Spread of SARS-CoV-2 pandemic increased geometrically,
as those living in poverty which is leading to growing anger and frustration are currently
atincreased peril of setbacks with more than thirteen (13) million children out of school
[1,3,8,9,12]. This Stresses the importance of linking the results of environmental research
with human health has mentioned. This necessitates understanding of the significance
of interventions towards addressing system inequalities, universal health care as well as
coverage issues, and wide-ranging public protection schemes as being part of response.
Now is the time toward realizing that we are not at equal peril of severe COVID-19
consequences and that there is need to work With stakeholders and development part-
ners towards developing and improving effective response as well as solutions [13, 14,
15, 16, 17, 18, 3]. This paper offers research evidence to inform decision makers about
people that could remain at increased peril or severe high risk of COVID-19 pandemic in
diverse countries. Hence, scientific research evidence is required to investigate the envi-
ronmental as well as public health practices in the coronavirus diseases era, which ought
to place emphasis on diverse policies guidelines towards preventing those that are vul-
nerable and at increased risk. It is imperative toward comparing those individuals at high
peril of severe COVID-19 pandemic toward helping nations to design as well as develop
improved interventions measures toward protecting vulnerable populations as well as
reducing straining on health complications as well as health systems [3, 18, 9, 2, 1]. These
evidences can Offer as well as advise a Wide-ranging health assessment, social, as well as
economic Significances of protecting diverse groups [15, 16, 17, 19, 20, 8, 21], highlight-
ing the prerequisite toward developing and providing a long-term Covid-19 management
policy as well as given the unprecedented scale of policy-makers’, scientific evidence re-
quire large-scale partnership as well as collective learning in the scientific evidence syn-
thesis community. Henceforth, outcomes improvement across countries can be attained
through successful high-quality evidence certification that is properly implemented. To
accomplish this, national systems, policies as well as political milieus require to be hospi-
table toward evidence informed methods, besides there is prerequisite toward fostering
partnership, facilitate negotiation, promote as well as advance scientific evidence-in-
formed decision-making (SEIDM) in Sub-Saharan Africa as well as the world at large to-
ward achieving effective greater performance and worldwide sustainable implementation.
Since the 2019 coronavirus disease (COVID-19) has triggered seismic economic and
societal changes which grapple with an uncertain future, that has consumed and changed
our lives, the COVID-19 global crisis also revealed that the country iS deteriorating in
terms of environmental/public health readiness. As COVID-19 has become an imminent
emerging, rapidly evolving situation of environmental/public health concern with ‘threat
multiplier to health in the 21st century [10, 22, 23]. As confusion, disorientation, agitation
and even psychosis have been associated with symptoms of COVID-19. The body of
research is making the link among infection as a result of virus and neurological symp-
toms. The number of publicly reported deaths rate Of the population due to the 2019
coronavirus disease (COVID-19) might underrate the death toll from the pandemics.
These estimates are based on provisional data that are frequently incomplete as well as



Olalekan Morufu Raimi et al.

5 of 34

might rule out unreported COVID-19 deaths. In addition, the pandemic restrictions im-
posed (for example, stay-at-home orders, school closures, quarantine measures, personal
hygiene, physical distancing measures used to contain the spread of the virus) may pos-
sibly and indirectly claim lives through delayed care for acute emergencies, exacerbations
of chronic diseases, as well as psychological distress (for instance, drug overdoses). AS
a result, the severe burden of acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
pandemic remains to rise, both due to morbidity as well as pandemic mortality along with
the impact of mitigation strategies [2, 3, 8, 9, 24]. Tailoring policies based on emerging
evidence 0N the conditions associated with the severity of COVID-19 is essential toward
actions informing of both decision-makers as well as individuals. Meaning moving from
generalized population-based mitigation strategies toward focusing on people exposed
to the risk of severe COVID-19 outcomes [15, 16, 17, 19, 20, 21].

Too often, Jenicek [25] has repeatedly described evidence-based environmental/pub-
lic health (EBEPH) as “the conscientious, explicit, as well as judicious usage of available
evidence in decisions making process towards communities” care as well as populations
in the realm of health maintenance and protection, disease prevention and development
(health promotion).” Similarly, a succinct definition arisen from Kohatsu [26]: “Evidence-
based public health is the process of integrating science-based interventions with commu-
nity preferences to improve populations health”. While, public health has succeeded in
solving numerous problems, but almost all successes have a double-edged sword. Pro-
grams as well as policies have remained enacted as well as, in most cases, results that are
positive which shows an increase in the improvement number of population health. How-
ever, some people suffer from health disparities as well as social inequalities. This raises
such questions like, is there a way to approach the lessons learned directly from successful
interventions as well as applies them toward other topics and situations? Are we using
evidence that is based on scientific research/evidence? How can we greatly foster political
will towards supporting evidence-based policy making? How do we promote and influ-
ence inducements so that practitioners can make effective evidence usage? Just as evi-
dence-based environmental/public health has turn out to be @ topic of conversation for
both practitioners and policymakers, it is so fundamental toward people concept of justice,
it is likewise important for environmental/public health. Therefore, it ought to notify
our decisions on how the intervention will be implemented, and in what populations,
when as well as how to 85S€SS both the negative and occasionally positive impact of such
interventions. Justice commitment also bears the obligation Of finding effective ap-
proaches toward reducing disparities in health between groups existing in practically en-
tirely geopolitical units. For environmental and public health professionals, evidence is a
type of data that includes (quantitative) epidemiologic data, program policy evaluations
or outcomes, as well as the qualitative data to be used in establishing decisions or judg-
ments [2, 3, 27, 28] (see figure 1 below). Indeed, Brownson and colleagues identify a (6)
six-stage procedure through which environmental and public health practitioners remain
able toward taken an approach that is evidence-based toward policy making, with the
community members perspectives, fostering an added population-centered method,
which seems toward a combination of consensus that are of scientific evidence, along with
resources, values, as well as contexts, ought to cross the threshold of policy making. Hence,
“Evidence-based public/environmental health is the process of integrating science-based
interventions with community preferences toward improving populations health” or it
involves “the available body of facts or information indicating whether a belief or propo-
sition is true or valid.” [2, 29].
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Objective

* Scientific literature in systematic reviews

» Scientific literature in one or more journal articles

* Public health surveillance data

* Program evaluations

* Qualitative data
— Community members

— Other stakeholders

» Media/marketing data

* Word of mouth

* Personal experience
Subjective

Figure 1. Different forms of evidence. Source: Adapted from Chambers and Kerner [27] and Raimi
etal., [2]

Evidence in public and environmental health is Often the outcome of a complicated
concepts of theory, observation, as well as experiment [3, 30]. The evidence value, on the
other hand, remains in the beholder eyes (for example, the Value of evidence might differ
from a stakeholder type) [2, 3, 31]. Research not only encompasses medical evidence, then
also patient characteristics, readiness of patients toward undergoing a therapy, as well as
society’s values [32]. Decision-makers pursue distributional penalties (i.e., who pays, how
much as well as who profits) [33, 34], and practically, settings anecdotes and occasionally
provide detailed experimental data [2, 3, 35]. The evidence is typically imperfect, as Gray
Muir note [36], “The absence of excellent evidence does not make evidence-based decision
making impossible; what is Needed is the best available evidence, not the best evidence
possible.” Some authors describe diverse types of scientific evidence for public health
practice [37, 38] (see table 1 below). Evidence from Type 1 identifies the diseases causes as
well as the degree, severity, as well as risk factors preventability associated with the dis-
eases. They suggest that a specific disease or risk factor needs to be done. Evidence from
Type 2 establishes the absolute effects of a particular actions that cause or don’t advance
health, with the caveat that, “In particular, this must be done” [38]. The situation has re-
mained observed that strict adherence toward regulatory study designs guidelines can
strengthen an “inverse (see figure 1 above) evidence law” through which most probable
toward influencing the public interventions (e.g., change in policy) remain least appreci-
ated from an evidence matrix highlighting randomized designs [28, 39, 40, 41, 42, 43, 44].
In comparison to descriptive/epidemiologic research (Type 1), a recent study showed a
paucity of research intervention (Type 2). In a randomized controlled trial of cigarette use,
alcohol consumption [45, 46, 47], as well as insufficient physical activity, the team discov-
ered that in 2005-2006, 14.9 percent of subjects reported an intervention, while, 78.5 per-
cent of research articles reported remained descriptive or epidemiologic. Less research is
probable published on Type 3 evidence showing in what way as well as beneath what
circumstantial interventions conditions remained implemented, as well as by what
method they remained received, indicating “how it should be done” [37]. So far, research
has focused on internal validity (for examples, well-controlled trials efficacy) with exter-
nal validity while receiving sparse consideration (e.g., adaptation of scientific knowledge
to a different context) [2, 3, 48, 49].

1.1. Comprehending the framework for evidence
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Evidence of type 3 from an intervention context [37]. While many scholars have writ-
ten around the context role it plays in providing information on the subject of evidence-
based practice [31, 37, 105], there is not much consensus on its meaning. Context turn into
more unknown as well as unpredictable, variable, and multifaceted as we move from sci-
entific interventions toward population-level as well as policy interventions. Relevant def-
initions to the context highlight’s evidence required toward modifying as well as imple-
menting an information-based intervention in a specific population or context [37]. There
are five overlapping domains in the conditions for Type 3 evidence (see table 2 below).
First, there are features of the intervention targeting demographic, for instance educa-
tional attainment as well as medical history. This is the reason why interpersonal variables
provide the most important context. People with cancer history, for example, may be more
susceptible toward getting cancer screening. Finally, organizational variables must be
taken into account. For instance, if an organization succeeds in implementing an evidence
- based program in which it is influenced through capacity (for example, agency leader-
ship, a trained personnel) [86, 105]. Fourth, it is known that social norms and cultural traits
are closely linked toward shaping several health behaviors. Ultimately, the greatest polit-
ical as well as economic forces will influence the context. For example, large-scale
measures of certain disease can impact a state’s political will toward addressing the prob-
lems in a logical as well as methodical way. There is an urgent evidence need for contex-
tual determinants as well as approaches toward adapting programs as well as policies
across contexts as well as demographic subgroups. Predominantly aimed at high-risk as
well as understudied populations. Circumstantial COVID-19 pandemic questions remain
being addressed in novel “realist review,” which remains a systematic review procedure
that not only examines if the recent intervention is working effectively but then again, in
what manner interventions actually work in real-world contexts [59].

1.2. Related challenges toward public/environmental health evidence

Evidence on public and environmental health has been described as underpopulated,
dispersed, as well as varied. The situation remains underpopulated since there are com-
paratively limited well-done appraisals of how public/environmental health impacts in-
terventions (Type 2 evidence) while applying across varied cultural groups (Type 3 evi-
dence). The criteria for making public/environmental health decision are much more var-
ied than the clinical interventions evidence. Health impact evidence on built milieu, for
instance, could be discovered in transportation planning. Lastly, evidence in public and
environmental health is varied, in part since much of the interventions base science re-
mains obtained from “natural experiments” or nonrandomized designs.

1.3. Triangulating evidence

Triangulation is the process of combining multiple evidence from various sources
toward gaining understanding into a specific topic as well as typically includes both qual-
itative as well as quantitative data [38]. It often entails the application of several ways of
data collection as well as analysis toward determining disagreement or commonality
points. Due to the corresponding nature of evidence from varied sources, triangulation is
generally useful. Even though quantitative data offer an outstanding opportunity toward
determining by what method, variables are made in the lives of many individuals, these
data does not provide much insight into why such associations exist. Qualitative data, on
the other hand, can aid in providing information toward explaining quantitative results,
or what is known as “illuminating meaning”. Many instances of the application of quali-
tative as well as quantitative data triangulation toward evaluating health programs as
well as policies, together with AIDS & HIV prevention programs [52], policies as well as
programs on occupational health [34], and programs in community settings towards
chronic disease prevention [2, 99].

1.4. Geographic and cultural differences
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The concept of EBPEH was developed largely by a context of Western, European
American [50]. The epistemologic grounds of logical positivism, which discovers meaning
by a rigorous observation as well as measurement, are revealed in the reality through the
conceptual method. This is apparent in a professional preference aimed at randomized
controlled trial between clinicians designed for research designs. Additionally, most re-
search in the EBPEH literature are academic research, typically through well-established
investigators receiving external financial support. In dissimilarity, even if the problem
scope might be huge, the information base aimed at how best toward addressing mutual
public/environmental health glitches is generally limited in emerging countries as well as
some impoverished areas of affluent countries, Cavill and colleagues [51] likened inter-
ventions that are evidence-based across European countries, demonstrating that consid-
erable evidence base is restricted toward experimental observations in various domains.
Even in nations that remain developed (such as United States), much of peer-reviewed
published information in journals or data made available by websites as well as govern-
ment agencies might not sufficiently epitomize entirely interested populations. There are
(4) four prime user evidence groups in environment and public health, namely: practi-
tioners of environmental and public health as well as their partners, who are likely to
recognize the scope as well as quality of evidence in Certain strategies (for example, pol-
icies, programs)? In actual fact, nevertheless, practitioners of environmental and public
health often possess a comparatively narrow Selection process option. Funds resulting
from local, state and federal sources are USually earmarked for definite purpose [for ex-
ample, sexually transmitted diseases as well as surveillance treatment [52], establishments
of retail food inspection [53, 54, 110]. However, there is an opportunity for environ-
mental and public health professionals, including the responsibility, toward cau-
tiously examining the evidence t0 find alternative methods toward achieving required
health goals [3, 14, 34, 55, 56]. Decision-makers at regional, state, local, national, as well
as international levels (deciding at the macro level in what way toward allocating public
resources aimed at which they have remained nominated stewards [2, 15, 16, 17, 19, 20,
21, 57] make up the next generation user group. This group is also in charge of extra
responsibility for formulating policies for complex and controversial public issues),
Stakeholders (This group consist of many development partners i.e., NGOs whose mis-
sions’ emphasis on or iNCOrporate health improvement, either directly or by improving
the social as well as physical milieus that remain significant demographic health determi-
nants for example whether the community water supply should be fluoridated, dumpsite
should be sited in a community CEMEtEry or burial ground) and researchers on popula-
tion health issues (They create as well as apply exploring research hypotheses using evi-
dence. Some remain principally interested in used methodologies toward determining the
quality as well as research implications on population-based interventions studies). Both
enhance and use the evidence to answer research questions. However, the additional
increased benefits of evidence-based environmental/public health (EBE/PH) have many
indirect as well as direct benefits, including access toward a more as well as better quality
evidence toward improving public’s/environmental health, an effective and efficient
probability of successful policies as well as programs implemented, better workforce
productivity, as well as greater efficient usage of private as well as public resources [9, 58].
Therefore, in most areas of environmental, public health as well as clinical practice, deci-
sions about when to intercede as well as what policy or program to execute remain not
simple as well as straightforward. These choices are generally based on (3) three essential
questions: (1) Should public and environmental health intervention remain taken toward
addressing a specific environmental/public health concern (Type 1, etiologic information
or evidence of behavioral knowledge)? (2) What measures oOr action must be taken
(Type 2, intervention evidence or proof of intervention)? (3) In what manner can a spe-
cific policy or program remain implemented most effectively at the local setting (Type 3,
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contextual evidence)? Table 1 presents a range of systematic evidence aimed at public
and environmental health practice [2, 37, 58]. Evidence from Type 1 aSS€SSES the diseases
causes as well as its severity, magnitude, and risk factors preventability as well as diseases.
Also, evidence from Type 2 describes the comparative effects of specific interventions that
may or may not advance health and evidence from Type 3 COMES from the context of the

intervention and specifies the five (5) overlapping domains (Table 2).

Table 1. Comparison of the Types of Scientific Evidence

S/N  Characteristic Type 1 Type 2 Type 3
1 Typical data/rela-  Size and strength of preventable Relative effectiveness of Information on the adapta-
tionship risk - disease relationship public health intervention  tion and translation of an ef-
(measures of burden, etiologic fective intervention
research)
2. Common setting Clinic or controlled community Socially intact groups or Socially intact groups or
setting community-wide community-wide
3. Example Smoking results in lung cancer. Price upsurges from a tar- ~ Comprehending the political
geted media campaign de-  problems of increase in price
crease the rates of smok- or aiming at media messages
ing. toward specific audience
segments
4, Quantity More Less Less
5. Action Something must be done. These specific priorities How can this intervention be
must be implemented. implemented
Source: Adapted from Brownson ef al., [38] and Raimi et al., [2]
Table 2. Contextual Variables for Intervention Design, Implementation, and Adaptation
Category Examples
Personal/Individual health history
Individual Education level
Basic human needs?
History of family health
Interpersonal Social capital
Peers support
Organizational culture
Organizational Staff exlpertls?
Staff configuration
Physical infrastructure
Values
Sociocultural Social norms

History
Cultural traditions

Political ideology
Political will
Lobbying as well as special interests costs and benefits
aBasic human needs include food, shelter, warmth, and safety.
Source: Adapted from Brownson et al., [38] and Raimi et al., [2]

Economic and political

Firstly, there are features of the number of populations for intervention like, for in-
stance education level as well as health history. In addition, interpersonal variables make
available an important context. For instance, an individual with cancer family history
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might be more probable toward undergoing screening of cancer. Thirdly, institutional

variables ought to remain considered. For instance, whether an organization is success-

fully implementing an evidence-based program that may remain influenced through the
aforementioned capacity (example, professional workforce, organizational leadership)

[58,7,2,1].

Fourth, it is argued that social norms and cultural NOrms cause and shape a lot of
health behaviors. Lastly, more economic as well as political forces tend to affect context.
For instance, the occurrence of high rate aimed at certain disease like the recent COVID-
19 pandemic, has claimed far too many lives worldwide. Fortunately, as environmental
health officers and doctors continue to gained more experience at monitoring, contact
tracing, communicating and treating COVID-19 patients, and many people hospitalized
eventually recover, this might impact a state’s political will toward addressing the prob-
lem meaningfully, logically as well as in a systematic method [8, 18, 9, 3, 2, 1]. Particularly
because of the understudied populations at high-risk, there is a great requirement for
more evidence between contextual variables as well as process toward adapting program
change as well as policies in context as well as population subgroups. Problem-solving
questions are addressed in novel detail known as “realist review,” which remains a sys-
tematic assessment procedure that explores not only how intervention works, but then
again by what method, interventions measures work in a real-world situation [1, 2, 3, 59,
60, 61]. Numerous ideas are important in achieving a greater evidence-based method to-
ward the practice of public and environmental health. Essentially, scientific knowledge
is required on programs as well as policies that can be effective towards promoting and
improving health (i.e., conducting evaluation research toward generating sound evidence)
[58, 62, 2, 3]. Second, in order to transform science into scientifically sound practice,
there is a necessity toward marrying evidence-based interventions information from peer-
reviewed literature through the realities of a definite real-world milieu [58, 2, 3]. To
achieve this, there is prerequisite to properly define decision making procedures that
must be evidence-based. Lastly, widespread dissemination of proven effectiveness inter-
ventions must arise more constantly at levels of state as well as local [63, 34, 3, 113]. There-
fore, the main characteristics of evidence-based features of public and environmental
health decision making comprise:

1. Making Decision founded on the most up-to-date peer-reviewed evidence (both
research on qualitative and quantitative): The scientific literature as well as guide-
lines issued through expert panels serve as a starting point of advice. Additionally,
researchers as well as practitioners are frequently presenting preliminary findings in
national, regional, as well as international professional conferences.

2. Using data and information systems systematically: Data remain being created
more for issues at local level and a few initial efforts to IMProve the public and en-
vironmental health policy surveillance systems are under way. For instance, policy
surveillance systems for alcohol, tobacco, and more recently, school-based nutrition
as well as physical education have currently developed by a consortium of federal as
well as voluntary agencies [45, 46, 47].

3. Developing and application of robust program planning frameworks (which is of-
ten rooted in behavioral science theory): For instance, ecological models or systems
are progressively used where “appropriate Cultural changes take place in the social
milieu brings about individual’s changes, and support population considered criti-
cal to the implementation of changes in the environment” [10, 55, 56, 57, 60, 61, 64,
65, 66, 114]. These models emphasize the need toward solving remarkable multi-
ple levels problems as well as emphasize the interaction as well as integration of ele-
ments within and between interpersonal, individual, organizational, community
and governmental levels. The aim is toward creating a healthy positive community
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milieu that offers information that enhances health-promotion as well as social sup-
port toward helping the population live healthier and better lifestyles. Interventions
that are effective are most frequently grounded on the principles of health-behavior
theory [30].

4.  Community assessment involvement and decision-making: Community-based
methods include research community members as well as projects intervention and
demonstrates progress made towards improving public health as well as addressing
disparities in health. Academicians, practitioners, as well as members of the commu-
nity who collaboratively highlight key concern issues, develop intervention strate-
gies, as well as evaluate outcomes. This method integrates knowledge as well as ac-
tion that seek toward leading a fair distribution of the benefits of an intervention for
all partners, builds on data from “stakeholder” input [67, 2, 3], while also, building
on existing resources and facilitates collaboration between all partners.

5. Conducting sound and appropriate evaluation: In most cases in population health,
programs as well as policies are implemented without fully focusing on methodical
evaluation. Additionally, even if the programs are not effective, sometimes, they are
sustained due to political or historical reasons. Evaluation criteria should be based
on the development of early program as well as had better consist of both formative
as well as result evaluation. For instance, the injury management program remained
properly discontinued after evaluating its effectiveness. This program evaluation
demonstrates the usage of both multiple Critical quantitative as well as qualitative
data towards framing the evaluation model.

6. Disseminating what is being taught to key stakeholders in decision-makers: If a
policy or program is implemented, or if final outcomes is recognized, other public
and environmental health such as community medicine, social medicine, community
health and preventive medicine (environmental health) can draw on their research
findings toward enhancing their own evidence use, while making decision. It can be
disseminated or communicated to health practitioners through scientific literature,
toward overall public through the media, toward decision-makers through individ-
ual meetings, as well as toward training public/environmental health professionals.
In many settings, effective interventions remain required, comprising worksites,
health care settings, schools, as well as wide-ranging community environments etc.
Hence, accomplishing these activities in EBE/PH is likely to require a synthesis of
scientific skills, enhanced communication, common sense, and political acumen.

Systematic Techniques and Methods to Enhance Environmental/Public Health Evi-

dence-Based Uptake
Several tools as well as planning methods can help practitioners in environmen-

tal/public health in responding to questions like: What are the magnitude of the environ-
mental/human health challenges relating to COVID-19 pandemic; If there is an effective
priorities aimed at resolving the challenges; What about the local environmental infor-
mation as well as specific intervention that is useful in determining its possible use in
relation to the current state of affairs at hand (Covid-19 pandemic); Is it that a specific
program is policy worth having or worth doing (i.e., is it better than having substitutes),
as well as will it yield suitable investment return, measured in terms of monetary or health
consequences? These tools include:

2. Public/Environmental Health Surveillance

According to the public/environmental health adage, which state that “what gets
measured, gets done.” This measurement often begins with public/environmental health
monitoring, the continuing systematic collection, analysis, interpretation, as well as dis-
tribution of COVID-19 pandemic health data With the aim of preventing as well as man-
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aging illness, injury, along with other health snags. Public/environmental health moni-
toring is an important instrument for those using EBEPH. It includes building a system-
atic analysis, collection as well as routinely interpreting detailed health information/data,
and combining the strengths and weaknesses of disseminating data over time towards
those accountable for prevention as well as disease control or injury [3]. Public/Environ-
mental health monitoring systems must have the ability toward collecting as well as data
analyzing, disseminating data toward human health programs, as well as frequently ap-
praise the efficiency of the usage of disseminated data [2, 3, 68]. For instance, the ongoing
prevalence of COVID-19 pandemic documentation as a justification for eliminating
COVID-19 spread along with documenting the impacts of such actions [2, 3, 9, 18]. In sub-
stance use control in the core Niger Delta region of Nigeria, a common agreement metric
for substance use across Bayelsa states was recognized [45, 46, 47]. While, systems of sur-
veillance are supported at local, state as well as federal levels and could be used toward
determining the diseases frequency as well as other conditions of health in a defined pop-
ulation. At minimum, five main objectives of the surveillance systems could be stated: (1)
health assessment and monitoring status as well as general health risks; (2) to provide a
disease-specific understanding of events as well as trends; (3) planning, implementation,
monitoring, as well as appraising health policies and programs; (4) put in place financial
management as well as information monitoring; and (5) conduct research in environmen-
tal/public health [1, 2, 3]. Some systems of surveillance presently existing can now offer
deaths, births, birth defects, cancers, infectious diseases as well as health behaviors infor-
mation. Individual system frequently has enough information toward assessing the prev-
alence or incidence rates as well as toward describing diseases frequency or condition of
health through a person, place, as well as time. Even the surveillance systems data could
be used toward obtaining a baseline as well as follow-up measurements aimed at specific
populations.

3. Systematic Reviews and Evidence-Based Processes

Systematic reviews involve comprehensive syntheses of collections of databases on
specific topic. Good review reading may remain one of the utmost resourceful ways to-
ward getting acquainted with advanced research as well as practice on several precise
environmental/public health topics [69, 70]. The usage of explicit and consistent system-
atic methods (i.e., decision-making rules) in reviews 0ecrease bias as well as decrease’s
chance impacts, hence providing a more trustworthy outcomes on which decisions are
made [71]. One utmost important critique for public/environmental interventions in
health is the “Guide toward Community Preventive Practices” (the Community Guide),
providing a synopsis of contemporary scientific literature using a well-defined and rigor-
ous approach where existing important research are units of analytical analysis [72, 73].
The Public Guide offers to addressed (1) What interventions statements are been consid-
ered or evaluated as well as what are their implications? (2) What interventions aspects
could support clients in choosing between proven interventions set that are effective? (3)
How much does this intervention cost, as well as how much does it costs in relation to
probable impacts on health? A respectable systematic critique should enable professionals
to comprehend local contextual situations required for fruitful implementation [74].

4. Economic Evaluation

The costs-benefits comparison to establish the most effective allocation of scarce re-
sources is known as economic evaluation. We always carry out economic evaluations, al-
beit we rarely openly think about the process. It is a key component of evidence-based
practice [75]. It could make available evidence toward evaluating the absolute alternative
value of expenditures provided to the public/environmental health programs as well as
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policies. In cost-benefit analysis, all decision options based on costs as well as conse-
quences remain valued in economic terms. Most frequently, placement on financial in-
vestment is related to an intervention likened to its effects on health, for instance, cases of
disease prevented or saved life years. The absolute worth of some alternative interven-
tions (for instance, health return on euro/dollars invested) may show this method of cost-
effectiveness analysis (CEA), [75]. Cost-effectiveness analysis (CEA) has turn out to be an
increasingly essential instrument for academics, practitioners, as well as policy makers.
Nevertheless, appropriate data toward supporting this analysis type are not permanently
accessible, particularly in the context of potential public policies considered in health im-
provement [35, 76, 3, 112]. While, four (4) related kinds of economic assessment namely:
cost utility analysis (CUA), cost-effectiveness analysis (CEA), cost-benefit analysis (CBA),
as well as cost-minimization analysis (CMA). The four techniques vary chiefly in the mode
of how benefits are measured. The cost-benefit analysis (CBA) measures the benefit in
economic units (e.g., euros, dollars), while the cost-effectiveness analysis (CEA) measures
the benefits in the relevant health unit (e.g., saved lives). Cost utility analysis (CUA) is a
form of cost-effectiveness analysis (CEA) in which the benefits (such as life expectancy)
are adjusted for life quality as well as quantified through a measure of health utility (typ-
ically quality-adjusted life years [QALYs]). Cost-minimization analysis (CMA) remain
used once the two benefits interventions are the same, so the benefits measurement re-
mains not a problem. Since cost-benefit analysis (CBA) uses the utmost “generic” outcome
measure (several factors could remain measured through currency, together with the
value of public health projects as well as educational interventions), it enables for a com-
parison of multiple programs. Its outcomes (see figure 2 below) illustrate the possible re-
sults of the economic evaluation [2]. In view of the four (4) squares of the graph. Programs
toward improving health as well as saving money (Quadrant IV) are certainly valuable as
well as ought to be implemented. Likewise, programs that undermine health as well as
costs affordability (Quadrant II) are unwelcome as well as must not remain continued or
initiated. The two quadrants remaining (I and III) are in critical condition as well as where
monetary appraisal can be more informative. In history, systems of environmental/public
health as well as nations develop, interventions as well as programs began in Quadrant
IV, through these programs that remain cost saving as well as improve and maintain
health. Several initial public/environmental health interventions, like systems of sanita-
tion, drop in Quadrant IV. When interventions are used as well as implemented, attention
turns to programs in Quadrant I that improve and maintain health at an affordable cost.
After all, as pressures in budgetary activities rise, programs in quadrant III are bear in
mind: programs that lessen costs, nevertheless add loss toward health status. Aiming at
the four (4) quadrants, the key question is, what is investment return (or disinvestment)
towards public’s funds? Economic evaluation offers a means toward answering this per-
tinent question, so programs can be selected for the highest investment return.
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Aggregate Health Benefits

Quadrant IV Quadrant I

Saves money,
Improves health Cost money,

improve health Aggregate Cost

Saves money,

Worsens health Cost money,
Worsens health
Quadrant ITT Quadrant IT

Figure 2. Possible Outcomes of an economic evaluation Adapted from Raimi et al., [2]

Using the above conceptual framework (figure 2 above) for the case of COVID-19
pandemic, numerous important conceptual economic evaluation elements can remain rec-
ognized. Before bearing in mind the procedure of conducting economic evaluation, it can
be helpful toward determining the overall elements as well as all economic evaluations
approach. The primary step is toward choosing the economic evaluation opinion. Each
intervention could be thought of in several ways, often categorized as going from narrow
toward broad. Health agencies or organization opinion should directly take part in deliv-
ering projected intervention. The next step which may be the insurers opinion, or payers,
particularly in the health care industry, where consumers as well as payers remain two (2)
distinct groups. The widest opinion is that of the whole society. Recommendations has
been based on this wide-ranging economic evaluation opinion for all, as well as it is ob-
ligatory in quite a few countries having an established national health system. The view-
point of the society is importantly suitable in public/environmental health as it seeks in-
terventions designed toward benefiting taxpayers as well as the public funding the costs.

5. Health Impact Assessment

Health impact assessment (HIA) is an evidence-based forward-looking instrument
used toward informing stakeholders as well as policymakers around the possible health
impacts of projects as well as policies being anticipated, while identifying opportunities
aimed at maximizing possible health benefits as well as limiting potential damage. Simi-
larly, Health Impact Assessment (HIA) is a blend of several methodologies in the assess-
ment of the possible health impact on a population and its distribution, arising from pol-
icies, programmes, or projects is instrumental in linking with other sectors to deal with
the root cause of health challenges and thereby fostering the successful actualization of
the sustainable development goals, having sprung into prominence in the last few decades
[15, 16, 17, 19, 20, 21, 57]. Health impact assessment (HIA) is a somewhat recent way of
assessing the likely impact of policy or intervention in non-health sectors, for instance
economic development, transportation, as well as agriculture, on population health [2, 6,
21, 28, 41, 42, 43, 44, 57, 77, 111, 115]. Other HIAs is aimed to ensure the participation of
the actors involved in a particular project development. This latter method, which forms
the foundation of the environmental impact assessment that several massive place-based
projects is obligatory through law, which is comparable toward the nonregulatory method
that has remained accepted for other HIAs. In general, HIA, in all its procedures, has re-
mained acceptable by way of a tool due to the growing evidence that the social as well as
physical milieus remain a significant health determinant as well as health inequalities in
populations (see figure 3 below). Hence, social determinant of health (SDoH) could be
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influenced through policies as well as programs, and are related through improved health
outcomes. Social Determinant of Health (SDoH) is strongly influenced through policies,
systems, as well as the environments (PSE). Diagram in figure 3 shows County Based
Health Rankings as well as Roadmaps recognize the interplay among health outcomes,
the Social Determinant of Health (SDoH), are policies as well as programs. For instance,
tobacco being a foremost health outcomes determinant (e.g., quality of life, mortality), as
well as the reduction in the use of tobacco and is strongly influenced through cigarettes
prices as well as environmental determinism in the community that are smoke-free using
cessation clinics availability.

‘ Length of Life (50%) ’
Health Outcomes | ‘

Quality of Life (50%) ‘

Tobacco Use

.‘v FealthBahovior \ t Diet & Exercise
(30%) \ ‘ Alcohol & Drug Use

Sexual Activity

i S : ‘ Access to Care
Clinical Care
‘ (20%) ‘ . Quality of Care
Health Factors 1 - Education
Employment
Social &
| Economic Factors Income
o)
' Family & Social Support
Community Safety
~ Physical Air & Water Quality
= Environment
Policies & Programs ‘ (10%) Housing & Transit

County Health Rankings model © 2016 UWPHI

Figure 3. County Health Rankings & Roadmaps | Source: Reprinted with permission from County
Health Rankings & Roadmaps, [78]

It is currently utilized toward helping in assessing the prospective health conse-
quences and outcomes of several policies as well as health status programs [15, 16, 17, 19,
20]. HIA is a systematic procedure aimed at recognizing as well as communicating the
possible health-associated impacts of anticipated projects along with policies and formu-
lating recommendations toward reducing probable health benefits as well as lessening
possible harm [15, 17]. It combines several multidisciplinary approaches in the assessment
of health-related consequences that may arise from a project, policy, and programme that
does not clearly define health as is major focus, based of evidences of health effects from
a well-structured framework. HIAs application spans over its use in a wide range of situ-
ations, such as the appraisal of national policies, infrastructural development, transporta-
tion and national/regional agricultural projects. Public participation and interagency syn-
ergy are two key positive outcomes; however, the setback is that there are no globally
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accepted methods in the evidence-based health impacts. Despite being a promising
emerging practice, it has proven to be a great tool in the understanding of possible human
health consequences, thereby informing decision-making and public policies [15, 16, 20].

6. Participatory Approaches

Involving communities in EBE/PH is promising in participating techniques that ac-
tively include community people in research and intervention programs [2, 26, 79]. Acad-
emicians, practitioners, as well as members of the community collaboratively identify con-
cern issues, devise intervention strategies, as well as evaluate results. This method relies
on the input of “stakeholder” [3, 67], builds on current resources, enhances collaborative
synergy between all parties, as well as integrates knowledge along with activities which
it is hoped, would lead toward a fair distribution for all partners to the benefits of project
intervention [13, 80]. Stakeholders, or important development partners, are persons or
agencies with an interest in the problem at hand [13, 81]. Policymakers for instance, re-
main particularly significant stakeholders in developing health policies [82]. Stakeholders
must include people who might possibly receive, use, as well as profit from the policy or
program being considered. The three (3) stakeholders’ groups remain pertinent viz: peo-
ple affected through interventions, people developing programs as well as those who
used the program evaluations results. The three groups of people involved include: the
creators of the program, those who participated in the program and those who used the
results of the program. Participatory methods can also be an existing challenge in follow-
ing EBEPH guidelines, particularly in attainment of appropriate agreement through
which appropriate methods are used aimed at addressing a specific health problem i.e.,
Covid-19 pandemic [1, 2, 3, 8, 9, 18, 83].

6.1. An Approach Toward Increasing Evidence Use in the Practice of
Environmental/Public Health

Education as well as training backgrounds are needed to improve and strengthen
EBEPH proficiencies workforce. The prominence on EBEPH principles is not taught in the
same way in all the subjects epitomized by public/environmental health professionals. For
instance, a public/environmental health professional may not be sufficiently trained to
pinpoint the most recent evidence as well as interpret other possibility than what an epi-
demiologist can do. A newly health educator graduate having a master’s degree in pub-
lic/environmental health is expected to have an expanded understanding of the signifi-
cance of EBEPH better than a specialist in environmental health with a bachelor’s degree.
Perhaps less than half of environmental/public health practitioners have little prescribed
training or education in the discipline of environmental/public health like health educa-
tion, environmental health ethics and epidemiology [4, 5, 84]. Most of these specialists
receive formal regular graduate education or training in a college of health sciences or
other programs in public health. Presently, it seems that limited public/environmental
health departments need more ongoing education and training around mandatory
EBEPH. Although the recognized EBEPH concept is relatively novel, but not fundamental
skills. For instance, evaluating a program intervention through reviewing scientific liter-
ature aimed at evidence are skills frequently taught in postgraduate programs in environ-
mental/public health or other areas of academic disciplines, as well as they are the basis
for the practice of public/environmental health. While, the most frequently EBEPH ap-
plied outline is perhaps that identified by Brownson and his colleagues (figure 4 below),
which tends to use a seven-steps procedure [58, 85, 86]. The framework procedure used
for applying is not linear as well as involves several iterations [2, 86, 87]. Competencies
are becoming increasingly evident in terms of more effective public/ environmental health
practice [1, 2, 3, 88, 89]. For instance, the EBEPH procedure, requires a certain set of com-
petences to be capable of making evidence-based decisions [90] (see table 4 below). EBEPH
training programs in the developed countries aimed at public and environmental health
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professionals in their various state health agencies were created toward addressing these
as well as other related competencies, [2, 3, 86, 91], community-based organizations as
well as local health departments [2, 3, 92, 93], along with related programs have remained
established in many countries [87, 90]. Some programs demonstrate evidence of efficacy
[86, 93]. In the most frequent format, the faculty team with competence in EBEPH employs
didactic lectures, computer workshops, as well as scenario-based exercises. The training
programs scope could remain increased through stressing a train-the-trainer method [87,
90]. Other formats were employed, together with Internet-based self-study [92, 94], CD-
ROMs, [90] distance as well as distributed networks learning, along with technical sup-
port that are targeted. Educational training programs can be very effective in delivering
“change agents” who are seen as professionals, but also share general goals as well as
characteristics through the trainees [95]. A leadership and staff commitment aimed at life-
long learning are also key ingredient toward training successes [96]. Training implemen-
tation toward addressing EBEPH competencies must be in accordance with the principles
of adult education and learning. These occurred problems remained recently articulated
with Bryan along with his collaborators [97], who have stressed the need toward (1) rec-
ognize the reason why the audience is learning; (2) use a fundamental motivation toward
learning the necessity of problems solving; (3) build as well as respect preceding experi-
ence; (4) developing learning methods that are aligned with the development background
as well as recipient’s diversity; and (5) actively participating with the participants in the
education/learning process. Below are a sequential framework seven-stage steps, toward
promoting better evidence use in everyday policy making (see figure 4 below). It is re-
markable to remember that this procedure is rarely a stringently linear or prescriptive one,
nonetheless it must include several feedback “loops” as well as common processes that
exist in multiple models’ program-planning.

~ 2. Developing
1. Community an initial

Assesment staement of the
izzue

7. Evaluating
the program or
policy

3. Quantifying
the issue

&. Developing 4. Determining
an action plan what is known
and through the
implementing scientific
intervention literature

5. Developing
and prioritizing

program and
policy options

Figure 4. Training Approach for evidence-based Environmental/Public Health Adapted from
Brownson et al., [58]; Hallfors et al., [83]

7. Community Assessment

Community (or needs) assessment is “a systematic set of procedures undertaken for
the purpose of setting priorities and making decisions about program or organizational
improvement and allocation of resources. The priorities are based on identified needs”
[98]. Diverse forms of data, together with epidemiologic (quantitative) data, qualitative
information, health inequalities on data, as well as health resource utilization patterns,
might include a variation of community assessment. The first part of community or need
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assessment is very important in identifying a problem or an issue. A community assess-
ment typically could begin through looking at baseline sources or background infor-
mation about health issues in a community. These may comprise data from primary as
well as secondary sources. Primary data encompass novel information collection on spe-
cific programs or study through using techniques like a community examination, focus
groups and interviews, etc. Although, the community might mean people who reside in-
side a specified geographic area or as people sharing a communal experience or share a
specific cultural or social identity sense [91]. When doing the assessment, it is likewise
necessary in order to appropriately portray the spectrum of community members, toward
recognizing any subgroups around the community of interest (for instance, adolescence,
adults on lower-income). Hence, community assessments might thus involve an attempt
to recognize mortality as well as morbidity, environmental and organizational circum-
stances, current policies, along with significant associations between stakeholders. Com-
munity assessments examine the community health concerns, the variables influencing
the health in a community (for instance, health determinants), and the resources, assets,
as well as difficulties influencing these factors [98]. Assessment, ideally is a community
process by which stakeholders together with members of the community and a wide
range of community-based as well as government organizations turn out to be partners
in community assessment as well as a shift from assessment toward action planning.
While, community assessments remain critical toward ensuring appropriate priorities are
been carried out. This is for the reason that they can make available an understanding of
the importance of the community setting so that priorities stay planned, designed as well
as implementing ways to leverage as well as maximizing the community benefit. Addi-
tionally, the assessments can be recognized (as well as in some cases improve) support
aimed at specific priorities’ methods. This significant support is garnering resources as
well as safeguarding an intervention that is successful. Assessments can likewise be an
important baseline measure for a series of circumstances. Hence, assessing community
characteristically arises before program development or policy as well as seeks toward
comprehending the public/environmental health challenges as well as interventions in a
specified community. It likewise begins toward recognizing recent resources previously
in place toward addressing this apprehension. Data is occasionally obtained from national
as well as local data sets in addition to surveillance systems. Another useful information
at this level is a written contextual documentation, or setting, within which the problem
of health is happening, together with social assessment, economic, as well as physical con-
ditions. Data for assessing community may be collected with qualitative (e.g., individual
or group interviews) or quantitative (e.g., questionnaires) methods. The decision concern-
ing what to look for need to remain guided through the assessment goal. For example, a
youth-focused assessment may include factors other than age assessment. For example,
an adolescence focused assessment may comprise diverse elements other than focusing
on adult’s assessment who are older. Bearing in mind, there remain likewise some useful
general guiding principle to consider when engaged in assessment planning. It is remark-
able toward assessing factors in particular along the full ecologic series of factors influ-
encing the health of population as well as well-being, in doing so, including the commu-
nity assets, besides not just the challenges. Ecologic frameworks indicate the influence on
the behavior modification as well as social health of the individual and contextual factors
[92]. Numerous changes have been proposed to the ecologic framework [99]. Based on
work conducted, it is useful to consider assessment of factors at five levels:
1. Individual factors: individual characteristics include knowledge, skills, attitudes,
and developmental history of a persons.
2. Interpersonal factors: social networks of formal as well as informal, including social
support systems such as friends and family.
3. Organizational factors: organizational features, social institutions, as well as opera-
tional rules or regulations. organizational factors assessments might not only include
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the institutional existence nevertheless change readiness as well as organizational ca-
pacity (e.g., organizational support, communication within and amongst policy mak-
ing structures, organizations, leadership as well as availability of resources [91].
4.  Community factors: associations amongst economic forces, organizations, the phys-
ical milieu, as well as cultural changes that could shape people behavior
5. Government and policy issues: national, state and local laws, rules, as well as regu-
lations
The use of the ecologic framework makes it possible to assess indigenous community
people (their health as well as wellness and people’s behaviors), the agencies as well as
the organizations serving the community, and the milieu within which members of the
community reside [34, 100, 113]. In detail, the greatest effective priorities act at multiple
levels because societies are people who communicate with each other on different social
networks within a specific context; thus, need assessment should help to understand this
extensive variety of factors in general. Hence, table 3 shows a number of probable ecologic
framework indicators aimed at each of these stages.

Table 3. Characteristics of Effective Community Coalitions

S/N Characteristic Description
1. | Holistic and comprehen- | Collaborate to resolve problems deemed important; A good example
sive is the Ottawa Charter for promoting health.
2. Flexible and responsive | Coalitions to answer emerging problems as well as adapt its strate-
gies to meet the new needs of the community.
3. | Build a sense of commu- | Members regularly express and report that they value as well as ob-
nity tain professional and personal support for their participation in col-
laborative relationships.
4. | Build as well as improve | Make available a structure for renewed civic engagement; Collabo-
resident engagement in rate as a forum where multiple sectors can engage together.
community life
5. Offer a vehicle for em- When community coalitions address indigenous issues, it often de-
powering community velops social capital, permitting residents toward having an impact
on multiple problems.
6. Permit diversity to be When communities become more diverse, integration offers a vehi-
valued as well as cele- cle to bring together diverse group toward solving common chal-
brated lenges.
7. Incubators for innova- Solving problem happens not only at local levels, but also at re-
tive solutions toward gional as well as national levels; local leaders may become na-
large challenges tional/global leaders.

Source: Adapted from Wollff, [101]
7.1. Developing an Initial Statement of the Issue

Professionals must start with developing a brief description of the problem or issue
being considered. In order to receive support on any issue (by the organization, a funding
agency or decision makers), the issue should remain evidently articulated. This part of the
problem definition corresponds to the initial stages of the strategic program planning pro-
cess, which typically includes a description of the internal strengths as well as weaknesses,
mission, threats and external opportunities as well as future vision. This typically helps
define the gaps amongst the program current status or organization as well as the goals
desired. The main mechanisms in statement issue comprise the condition of health or per-
ceived risk factor, number of affected population(s), the size and the problem scope, po-
tential stakeholders as well as prevention opportunities.

7.2. Quantifying the Issue
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Once important information about a public health problem has been established, it is
often helpful to identify the root sources of the prevailing data. Just as such data might
depend on recent vital statistical data (records of death/birth), special surveys, surveil-
lance systems or other national studies. In public/environmental health, qualitative stud-
ies could take many forms. the utmost popular descriptive type of study consists of scien-
tifically effective sample survey of the people of interest (a representative cross section).
This type of cross-sectional studies was not designed toward changing health status (like
an intervention) but then to help determine the prevalence of quantifying behaviors, ex-
posures, characteristics as well as diseases at a period (or point) of time, especially in a
population that is defined. This information can help to understand the magnitude to-
wards public/environmental health challenge at hand. Qualitative studies usually offer
information about the designs of occurrence according to such individual attributes place
(e.g., county of residence), (e.g., gender, age, ethnicity), as well as time (e.g., seasonal
changes in the patterns of disease). In addition, cross-sectional data may in certain circum-
stances, offer used information in the design of analytic studies (e.g., baseline infor-
mation/data toward evaluating the advantages of public/environmental health interven-
tion).

7.3. Determining What is Known from Scientific Literature

When problem to be addressed are clearly defined, professionals should be knowl-
edgeable of prior or continuing efforts towards resolving the issue. This ought to comprise
a systematic method for identifying, retrieving, as well as evaluating appropriate scientific
reports based on research, panels, as well as conferences associated toward the issue of
interest. The best way to start this investigation is through a formal study of the official
literature review. Much databases information is available toward facilitating such a re-
view; the best known of these public/environmental health purposes remain Scirus (Else-
vier), MEDLINE Ovid, PubMed, ProQuest Dissertations and theses, CINHAL EBSCO
Host, Web of Knowledge, Research Gate, Scopus/Elsevier, Mendeley, Geobase/Elsevier,
Environment Complete/Ebsco, Campbell Collaboration databases, Google Scholar,
Google Web, SSRN, Academia etc. These subscribed databases through an institution, can
selectively remain accessible in the Internet, or occasionally the public can access it from
institutions (like the National Library of Medicine [102], Hinari, Universities, Re-
search4life as well as public libraries). There are also a number of organizations that sus-
tain Internet sites that help identify appropriate information, together with several gov-
ernment health departments, the World Health Organization, Centers for Disease Control
and Prevention, as well as the National Institutes of Health etc. It is remarkable to note
that the published literature does not cover all (Type 2) intervention studies (see table 1
above).

7.4. Developing and Prioritizing Program Options

The first three phases examine a number of policy options or health program. The
options list can remain expanded from various sources. Preliminary review from scientific
literature may occasionally shed light on different priorities options. In most cases, a
group of expert panels can provide advice on policy recommendations or program on
various issues. A summary of the available evidence is usually provided in systematic
reviews and practice guidelines. There are numerous assumptions or circumstances that
underlie every development options. Five key focus areas are covered through these con-
siderations: demographic, economic, political/regulatory, social values, as well as techno-
logical [2, 3, 103]. Specifically, it is remarkable toward assessing as well as monitoring the
policy process once developing a crucial option in health policy. Doing so, stakeholder
contribution can be suitable. The policy stakeholder may be health policy makers, while
community intervention through coalition stakeholder may be a member of the commu-
nity. With regard to health policies, supportive decision makers may often offer guidance
on policy initiatives timing, problem-solving strategies, identifying sponsorship strategies,
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as well as techniques toward improving general public support. On the topic of commu-
nity priorities, additional planning information can consist of significant informant inter-
views, coalition member surveys or focus groups [104].

7.5. Developing an Action Plan together with Implementing Priorities

This reform procedure has a profound impact on strategic planning snags. As soon
as the option has remained carefully chosen, a set of goals as well as objectives must re-
main developed. The goal is a lasting desired variable in the intervention’s status of re-
lated health need, as well as short-term objective, measurable, definite action leading in
the direction of goal attainment. The action course describes how to achieve the goals to-
gether with objectives, what required resources are needed, as well as how accountability
aimed at achieving assigned objectives.

7.6. Evaluating the Policy or Program

Simply put, evaluation is a work experiment that has achieved policy goals as well
as program objectives. After established research design, many public/environmental
health policies as well as programs are frequently examined using a “quasiexperimental”
designs (i.e., people lacking haphazard assignment toward intervention as well as com-
parison groups). Generally, the strongest appraisal designs recognize the roles of both
parametric as well as non-parametric evaluation. In addition, evaluation designs tool
must be flexible as well as sensitive enough toward measuring average variability, even
individuals falling short of behavioral changes. Genuine variables take incremental place
over time, in many ways frequently not known toward those individuals closest to the
intervention.

Table 4. Competencies in Evidence-Based Environmental/Public Health?

S/N Title Domain® Levelc Competency
1. Community C B Understand the importance of soliciting public opinion before
input planning as well as implementing interventions that is evidence-
based.
2. Etiologic E B Understand the relationship amongst risk factors as well as dis-
knowledge eases.
3. Community C B Understand how health issue is defined based on the needs as well
assessment as assets of the population/community of interest.
4. Partnerships P/C B Understand the importance of recognizing as well as developing
at multiple partnerships to meet the need for routine evidence-based strategies
levels at various levels.
5. Developing a EBP B Understand the important of developing a concise statement of the
concise state- challenges in order to build support for it.
ment of the is-
sue
6. Grant writing T/T B Identify the importance of skills in grant writing which comprise
need the phases used in the application process.
7. Literature EBP B Understand how scientific literature is searched as well as summa-
searching rize the results of health issue.
8. Leadership L B Identify the need for a strong leadership from environmental/pub-
and evidence lic health professionals regarding the need and importance of evi-
dence-based environmental/public health interventions.
9. | Role of behav- T/T B Comprehend the role of behavioral science theory in implement-
ioral science ing, designing, as well as evaluating strategies.
theory
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10. | Leadership at L Comprehend the importance of commitment from all stages of en-
all levels vironmental/public health leadership while improving the use of
evidence-based strategies.
11. | Evaluationin EV Identify the importance of translating the programs impacts or pol-
“plain Eng- icies in language that can be understood by practice sectors, com-
lish” munities as well as policy makers.
12. Leadership L Identify the importance of effective leadership from professionals
and change environmental/public health when making decisions in the middle
of ever-changing milieus.
13. Translating EBP Identify the importance of translating evidence-based strategies to
evidence- unique “real-world” settings.
based inter-
ventions
14. Quantifying T/T Comprehend the importance of descriptive epidemiology (con-
the issue cepts of person, place, time) in quantifying the environmental/pub-
lic health problems.
15 | Developing an EBP Comprehend the importance of developing an action plan that will
action plan for shows how goals and objectives are to be achieved, what resources
program or are needed, and how to share responsibility for achieving assigned
policy objectives.
16. Prioritizing EBP Comprehend the selection process and implement relevant criteria
health issues as well as processes for prioritizing program and policy options.
17. Qualitative EV Make sure that the value of qualitative evaluation approaches to-
evaluation gether with the steps involved in conducting qualitative evalua-
tions.
18. | Collaborative P/C Comprehend the importance of collaborative partnerships amongst
partnerships researchers as well as practitioners when implementing, designing
and evaluating evidence-based policies and programs.
19. Nontradi- P/C Comprehend the importance of traditional partnerships and those
tional partner- that have been considered nontraditional for instance those with
ships planners, transportation department, and others.
20. | Systematic re- T/T Comprehend the rationale, uses, as well as systematic reviews use-
views fulness that document effective strategies.
21 Quantitative EV Comprehend the importance of quantitative evaluation methods
evaluation together with the concepts of measurement validity as well as relia-
bility.
22 | Grant writing T/T Demonstrate the ability toward creating a grant together with an
skills outline of the steps involved in the application procedure.
23 Role of eco- T/T Identifying the importance of using economic data as well as strat-
nomic evalua- egies toward evaluating costs and consequences when making
tion public/environmental health decisions.
24 | Creating pol- P Comprehend the importance of writing concisepolicy briefs toward
icy briefs considering the problem using evidence-based strategies.
25 | Evaluation de- EV Understand the different designs that is useful in program evalua-
signs tion with a specific focus on quasi-experimental (nonrandomized)
designs.
26 Transmitting P Comprehend the importance of coming up with creative as well as
evidence- novel ways of transmitting what we know works (evidence-based
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based research interventions) toward policy makers in order to gain interest, polit-

to policy mak- ical support, and funding.
ers
2Adapted from Gebbie et al., [88]; Brownson et al., [90]
*C, community-level planning; E, etiology; P/C, partnerships and collaboration; EBP, evidence-based pro-
cess; T/T, theory and analytic tools; L, leadership; EV, evaluation; P, policy.
°B, beginner; I, intermediate; A, advanced.
7.6. Barriers to More Extensive Use of Evidence in Decision Making
Several obstacles are present in the decision-making process to better employ data
and analytical processes [58, 105, 106]. (Table 5). Others have explored possible methods
to overcome these obstacles [2, 3, 91]. The necessity for and relevance of evidence-based
decision-making is the leadership that environmental and public health professionals
need. Such leadership is apparent in training programs, for instance the regional environ-
mental and public health leadership network [98] and continuous efforts to establish and
distribute documented evidence-based recommendations for intervention [72].
Table 5. Potential Barriers and Solutions for Use of Evidence-Based Decision Making in Environ-
mental/Public Health
S/N Barrier Potential Solution
1. Inadequate resources Commitment to increase funding for prevention and rectify-
ing staff shortages
2. Leadership lacks and uncer- Commitment from all levels of environmental/public health
tainty in setting a clear and fo- | leaders to increase the understanding of the value of EBEPH
cused agenda for evidence-based approaches
approaches
3. Inadequate incentives for using | Identification of new ways of shaping organizational culture
evidence-based approaches toward supporting EBEPH
4. Inadequate view of the long- Adoption and adherence to causal frameworks and forma-
term “horizon” for program im- tive evaluation plans
plementation and evaluation
5. External (including political) Systematic communication and dissemination strategies
pressures drive the process away
from an evidence-based ap-
proach
6. Inadequate training in key pub- Wider dissemination of new and established training pro-
lic health disciplines grams, including use of distance learning technologies
7. Inadequate time to gather infor- | Enhanced skills for efficient analysis and review of the liter-
mation, analyze data, and re- ature, computer searching abilities, use of systematic re-
view the literature for evidence views
8. Inadequate evidence on the ef- | Increased funding for applied environmental/public health
fectiveness of certain environ- research; better dissemination of findings
mental/public health interven-
tions for special populations
9. Inadequate information on im- | A greater emphasis on building the evidence base for exter-
plementation of interventions nal validity

Source: Adapted from Brownson et al., [38]

However, numerous factors affect environmental/public health decision-making [107,
108] (see table 6 below). Some of these variables are under the control of environmen-
tal/public health practitioners, while others are very difficult to change.



Olalekan Morufu Raimi et al. 24 of 34

Table 6. Factors Influencing Decision Making among Environmental/Public Health Administra-
tors, Decision Makers, and the General Public.

Category Influential Factor
Information *Sound scientific basis, including knowledge
of causality

*Source (e.g., professional organization, gov-
ernment, mass media, friends)

Clarity of contents eFormatting and framing
e Perceived validity
s Perceived relevance
*Cost of intervention
*Strength of the message (i.e., vividness)

Perceived values, preferences, beliefs eRole of the decision maker
*Economic background
*Previous education
*Personal experience or involvement
e Political affiliation
e Willingness to adopt innovations
e Willingness to accept uncertainty
e Willingness to accept risk
*Ethical aspect of the decision
Context *Culture
e Politics
*Timing

eMedia attention

eFinancial or political constraints
Source: Adapted from Anderson et al. [108]; Brownson et al., [38] and Raimi ef al., [2].

Also, there are quite at least four techniques in which environmental/public health
policy or program cannot achieve a specific success goal:

1. Choose an intervention forms whose effectiveness in scientific literature has not yet
been confirmed.

2. Choosing a policy or program that may be effective but only attaining frail, partial
implementation or “reach,” thus worsening to accomplish the objectives (few call this
Type III error)

3. Assessing insufficient or improper evaluation that led to public ignorance of the im-
pacts of a policy or program

4. Paying insufficient consideration toward acclimatizing an intervention between pop-
ulation as well as background interest.

However, part of the reason that environmental/public health-policy officials have
struggled in the face of the COVID-19, is that it’s very difficult to identify appropriate
interventions that might inspire people to change their behaviours given reasons. For in-
stance, do people who won’t wear masks think the virus isn't risky, since they don’t think
masks work, or just as their leaders including others aren’t wearing them? To make mat-
ters worse, surveys or studies often represent only a portion of the population leaving
those most at risk underrepresented. “Data can be instructive, but it does not speak for
itself, as data access remains one of the primary hurdles to advancing science”. “Behind
every data point is a person. And with something like the coronavirus, where people are
so deeply affected, there is need to think about the ethics of intervening in people’s lives.”
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7.7. Addressing the Issue

While the coronavirus continues to surge globally, the COVID-19 pandemic contin-
ues to put the health as well as economic security of millions of Nigerians and the world
at large at risk, evidence is building and has accumulated over the course of the COVID-
19 pandemic, scientific understanding about the virus has changed. Overall, to improve
evidence-based or proven practices, every option must attempt to give practical recom-
mendations on how programs and policies based on evidence in environmental and pub-
lic health settings may be selected, implemented and evaluated. It also addresses the need
for a highly trained environmental/public health workforce and expands available tech-
nologies, hence study into the origins of infectious diseases and the creation of vaccina-
tions and medicines that have triggered formerly deadly diseases such as polio, smallpox
and now COVID-19. Thus, the successful EBE/PH implementation in the practice of pub-
lic/environmental health is both scientific as well as art. Science is based on behavioral,
epidemiologic, as well as policy research that reflects the size with the magnitude of the
public/environmental health issues and which interventions probable are to be of ad-
vantage to problem S0IvVing. The policy-making art experience usually comprises un-
derstanding of what information that is significant toward a specific stakeholder at the
appropriate time. Remarkable environmental/public health decisions should balance sci-
ence as well as art, because rational, scientific-based policy making that frequently com-
prises selecting an Option amongst set of choices that are rational in nature.

By using the outlined concepts in EBE/PH above, decision making are ultimately
improving environmental/public health practice; this is particularly important in a times
when environmental/public health practitioners should be incentivized, not disincentiv-
ized, toward providing remote and long-term care and if implemented as well as main-
tained successfully in the post COVID era, this could benefit from our efforts as well as
welcome efficiency consequence and cost savings [3, 4, 5, 15, 16,]. These efforts can assist
toward adapting effective interventions strategies to improve the pandemic response to
COVID-19. However, suppression of the COVID-19 pandemic, can't depend solely on the
hope that effective vaccines as well as medical treatment, especially having the new, fast
spreading SARS-CoV-2 variants: thus, an effective behavioural, environmental, social
and systems interventions (BESSI) known as “Plan B” is needed to cut transmission. Given
the pandemic, Covid-19 is probable to remain around to at least first quarter of 2022 (hy-
pothetically followed via seasonal outbreaks), even if an effective treatments or vaccine is
established, it is essential to deal with Behavioural, Environmental, Social and Systems
Interventions (BESSI) now and establish long-term research priorities and processes for
improving evidence on BESSI Interventions toward preventing as well as managing out-
breaks of futuristic infectious diseases through fostering research synthesis, systems
thinking, incorporating interprofessionalism and team-based care, piloting, prioritization,
as well as field trials in partnership with health organisations, communities, policy makers,
as well as an array of relevant researchers to BESSI research strategy (see figure 5 below).
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Figure 5. Behavioral Environmental Social and System Intervention (BESSI) (For Pandemic Prepar-
edness) Research Strategy Adapted from [109]

Furthermore, there is need to fund evidence-based projects that will focus on recog-
nizing condition of a health or disease, aimed at which there is need for community sup-
port intervention as well as engagement toward addressing the issues, articulate a cultural
appropriateness process must be established and recognizing community strengths as
well as resiliencies, advancing knowledge must be promoted to address the condition of
health or disease by etiologic research, prevention research, building robust frameworks
for governance, oversight, and accountability, treatment or research recovery, or dissem-
ination as well as implementation research and accounting for sustainability in test com-
munities and for dissemination and scale up to other communities as indicated. Hence,
real-world evidence could significantly improve public health (community medicine, pre-
ventive medicine, social medicine, as well as community health) decisions throughout the
health system, eventually improving environmental health. However, expanding its us-
age, will need multi-stakeholder engagement on numerous priorities, along with country-
specific initiatives. Therefore, the broader public/environmental health community is best
positioned toward making progress in addressing individual behaviors, social circum-
stances, or environmental factors associated with a disorder or disease. Making improve-
ment on such goals will thereby help contribute to the creation of a culture where evi-
dence-based innovation may thrive, while also ensuring that the required, complemen-
tary proficiencies occur toward supporting traditional research and development (R&D)
operations activities. Likewise, governments at all levels must act expeditiously and ag-
gressively in providing robust support for crucial national public/environmental health
as well as health care programs, the development of medical countermeasures, global
readiness and response mechanism programs as well as international collaborations. So
as to reduce the virus effects. National as well as international response prompt action are
now needed to respond and prevent worst case health as well as economic repercussions.
Based on the identified realities of the present COVID-19 pandemic, it seems that govern-
ment must urgently take additional steps now to prepare domestically and to invest glob-
ally and to help make the shift from containment of the virus to mitigation of its effects.
This shift will be difficult, and the response will be exceptionally resource intensive. Re-
sponse as well as readiness toward threats to health security like COVID-19 is as critical
to the safety as well as well-being of humanity. Preparedness for emergency situations
have been essential for increasing national resilience and capacities to combat health risk
emergencies. There is need to build systems to strengthen evidence-based research and
expertise must remain sustained as well as boistered. With the intention of reducing death
as well as diseases in the current dark times and time to come. The COVID-19 pandemic
provides a unique opportunity to discuss critical issues related to defining living reviews
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and how often they should be conducted. It has significantly accelerated the production
of living reviews as a useful tactic toward informing decision makers in a context where
evidence is constantly evolving on a regular (sometimes even on a daily basis). Since ‘liv-
ing’ reviews are most useful in a context where information is changing relatively fre-
quently on a topic, so hopefully an update is expected to be happening at pace with evolv-
ing literature. From this perspective, part of the requirements of a living review should be
that there is a positive plan to monitor for new relevant data or evidence, and a plan for
managing this evidence when it emerges. Hence, there is needs to be a plan for incorpo-
rating new information as it emerges, with the aim that decisions that are made on the
basis of the reviews can be relied on or trusted to be informed by the best current evidence.
Thus, the framework above provides an important Living Evidence Network criterion
from a positive sense (i.e., the question must be an important priority, there is uncertainty
in the outcomes, and that new forthcoming evidence can likely improve this certainty). It
is important to assess whether or not the review should no longer be updated on a living
basis if at least one of these characteristics are no longer true. As we have seen with
COVID-19, the frequency of updating may vary depending on the rate at which new re-
search is coming through and its likely impact on the evidence base, but whatever fre-
quency is adopted this needs to be communicated clearly together with the intent to keep
the review under active surveillance. While, communicating with users and readers about
the currency and comprehensiveness of the evidence.

As the Chinese proverb used to say “Problems give opportunity and changes, and
the gods cannot help those who do not take advantage of this opportunity”. Out of a dis-
aster provide opportunities toward building a safer, healthier, as well as a more just world.
In all these domains, addressing health toughest triage will be crucial and will help
strengthen and maintain the scientific integrity as well as political neutrality of action on
human and environmental health in the times of concurrent international crises. Of course,
this is not only a response toward COVID-19, but also for the full gamut of health chal-
lenges. Time has come toward revitalizing and rethinking governance, policies, as well as
investments in scientific research for better health, which precede a more sustainable fu-
ture for global as well as national health leadership in preparedness, response, and health
recovery for emergencies, which will necessitate a range of research methods and analytic
decisions. Increased focused attention toward these approaches and analytic decisions has
the potential toward increasing the importance of policies and its uses towards health
systems strengthening, hence potentially assisting policy makers towards improving mit-
igation efficiency while concurrently improving global and national health, with an at-
tempt toward drawing remarkable lessons for strengthening pandemic preparedness as
well as response. While the response to COVID-19 is constantly evolving and the situation
is constantly changing, how a country respond to an outbreak depends on the resilient of
its health systems, effective response is needed to fight the immediate outbreak and re-
duce its downstream impact on health. In general, environmental and public health re-
search analyses as well as comprehensive health systems in all countries which may in-
clude integrated core capacities for environmental/public health at all governance levels,
will be the best protection/defense against other major great pandemic outbreak. There-
fore, sound national planning/preparedness necessitates visibly a comprehensive states
situation’ of the capabilities toward predicting, managing as well as balancing public/en-
vironmental requirements at all pandemic stages. This requires leveraging data for rapid,
accurate as well as reliably impacting on effective public/environmental policies on health,
hence converting this intelligence into actionable solutions will thereby ensure shared ac-
countability. The boundary amongst action as well as inaction is rarely separate. Scientific
evidence along with values assessment, costs, preferences, as well as several benefits op-
tions must be carefully considered. Hence, this discovery as well as its plausible explana-
tion therefore point to the necessity for far greater proof of evidence. There is therefore
evidence requirement around the risks as well as discrete benefits of biologically tailored
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COVID-19 interventions as well as how these risks along with benefits differ across vari-
ous population subgroups. Other recommendations include:

1.

Investment in Behavioural Environmental Social and System Intervention (BESSI):
Whilst the limited investment in BESSIs to date is a missed opportunity, we should
learn from this pandemic to prepare for rapid, effective response to future pandemics.
As BESSI collaboration should help develop rigorous “research in action”, with re-
searchers and those tasked with implementing programmes working together. Thus,
there is need to consider how to efficiently set research priorities and how to work
more closely with WHO which potentially has the infrastructure to collate BESSI pro-
tocols that might be developed and then adapted for future pandemics. While a few
examples of this have occurred, many public/environmental health and clinical ser-
vices have felt too overwhelmed to engage with researchers, but clearly it is possible
and we can learn from those that did engage.

Collective Collaboration/Partnership: Geographical hubs for BESSI collaborators
will enable meaningful research interactions and activities between the global north
and south. There is need to avoid designing research in the global north and then
contextualising it for the south. This interaction needs to be bidirectional and co-de-
signed. As BESSI need to focused on funders, researchers, and major international
organisations, while there is need to start to engage with some health professional
organisations such as WFPHA, EHORCON, PAHO, etc.

Emphasis on Practice-Based Research: Research in environmental health is incre-
mental, through a body of scientifically compiled evidence over a period of several
years or decades. Hence, environmental health information for decision making
should be founded on science, and science is based on the collection, analysis, and
interpretation of data. Data in environmental/public health are generally derived
from two overlapping sources: research studies and environmental/public health
surveillance systems. Indeed, there is the need for a more practice-based research in
which environmental/public health practitioners routinely collect as well as record
data on the COVID-19 treatment and outcomes of their patients in order to better care
for those in the future? Hence, there is pressing need for evidence development. More
and better evidence including comparative as well as longitudinal data is required to
determine the effectiveness and usefulness of novel medical interventions, drugs,
treatments, devices, and genetic information.

Clear Uncertainty: The exposed uncertainty through the information environment.
An irony of the information-rich environment is that information imperative for de-
cision making is frequently not available, or is provided in ways that are not relevant
to the broad spectrum of patients with differing levels of health, socioeconomic cir-
cumstances, and preferences, as well as the issues encountered in practice. This is
due to too little research effectiveness, to poor evidence dissemination that is availa-
ble, and to too few incentives as well as decision supports for evidence-based care.
Hence, there is need for a rapid review on public/environmental health topics driving
by: 1) emergence of new evidence (sometimes even on a daily basis 2-3 months into
the pandemic; 2) research designs of available evidence, and likelihood that more
rigorous designs may provide greater certainty in the findings; and 3) emergence of
evidence that ‘add’s something new’. Also, it is found that the frequency of updating
a living review has changed from earlier in the pandemic to now.

Credible and Capable Leadership: Broad leadership that stems from any part of the
world will be needed to adapt to taking advantage from changes in the healthcare
milieu. Involvement of the private sectors, public, policy makers, patients, providers,
insurers, as well as other development partners working together in the steps toward
transformation will require a planned focus on evidence development as well as re-
quired application. Else, there is need for a shift toward a culture of collective learn-
ing. Investment in infrastructure is essential to produce best proof of evidence for
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environmental/public health delivery which meets the requirements of individual
patients (see table 2 above), and aimed at collecting along with analyzing healthcare
data as well as information, along with standards and protocols toward ensuring
their reliability and accuracy. This evolving role will necessitate a culture which pro-
motes the application of evidence along with its generation in patients and healthcare
providers.
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