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Translational epidemiology refers to the practical application of population-
health research findings to efforts addressing health disparities and other
public health issues. A principal focus of epidemiologic translation is on the
communication of results to constituencies who can best make use of this
information to effect positive health-related change. Indeed, it is contended
that findings from epidemiologic research are of greatest use only if adequately
communicated to health professionals, legislators and policymakers, and the
public. This paper details the challenges faced by efforts to communicate
findings to the these constituencies, especially three types of miscommunication
that can derail efforts at translation. These include perceived misinformation,
perceived disinformation, and perceived censorship. Epidemiologists are
ethically obliged to avoid these types of miscommunication, and, accordingly,
are advised to place greater emphasis on messaging and media outreach to
physicians, government officials, medical educators, and the general public.
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1 Introduction

All epidemiologists, presumably, hope that their research makes a difference in the world,
in the lives of populations at risk for the diseases that they investigate. Communicating
findings to audiences outside of one’s professional community in order to ensure application
to real-world public health issues, whether ongoing challenges or immediate threats, is vital
to the task of epidemiologic translation (1). Just as scientists speak of translational research
and physicians speak of translational medicine, so, too, has translational epidemiology become
a topic for thoughtful if niched commentary within public health. Epidemiology is “at the
epicenter of translational science” (2, p. 525), uniquely positioned among biomedical
disciplines to focus on population-health research from problem formulation to application
of findings to public health. With translational medicine now established within academic
medicine and the U.S. National Institutes of Health (NIH) (3, 4), translation is poised to gain
a higher profile within epidemiology. For this to happen, especially important are setting
agendas for translation, identifying challenges and how to overcome them, and specifying
consequences of failing to do so.

A key component of translational epidemiology is communicating findings to
constituencies outside of epidemiology and academic public health. Failure is not merely a lost
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opportunity, but an ethical breech. Public health messaging is an
“indispensable component” of any “robust” system of response to new
epidemiologic information (5, p. 1). In this paper, the importance and
implications of translation and associated challenges are summarized
in order to encourage thoughtful attention among epidemiologists.
The takeaway point is simple: findings from basic research on
population health are of greatest use only if adequately communicated
to health professionals, legislators and policymakers, and the public. This
conclusion should be obvious—after all, who wishes to publish
findings that no one sees and that never get applied to public health
policy or intervention? Yet sometimes attending to translation gets
subordinated to more logistical concerns related to conducting
research. This is understandable in light of the multitasking involved
but, still, is consequential and unfortunate.

2 Translational science

Translational epidemiology emerged from translational medicine
which, in turn, evolved from earlier discussions of translation in
science generally. In a sense, these concepts—translational research,
translational medicine, translational epidemiology—are a
nested series.

Translational research, first widely spoken of in the mid 1980s
(6), has been subject to considerable writing, accounting for over
2 million hits on Google Scholar. It entails application of scientific
discoveries to producing scientific or technical knowledge, solving
scientific or technical problems, and bringing solutions to market
(7). This concept is referenced in relation to numerous scientific
disciplines and fields, as well as in engineering, education, the
social sciences, and elsewhere.

The phrase translational medicine originated in the 1990s (8),
subsequently producing over 67,000 hits on PubMed. Usage is
expanding quickly: in 2022, the number was about 57,000. The
translational function here bridges preclinical (i.e., basic, biomedical,
bench) research and clinical (e.g., diagnostic, prophylactic,
therapeutic) applications. Translational medicine is defined as
applying research “from bench to bedside”—i.e., from the laboratory
to clinical practice (9). A notable example is translation of basic
vaccine research on variola in the 1970s (10) to later work by public
health scientists who developed strategies to eradicate smallpox by the
1980s (11). For this particular effort, bench-to-bedside was more
accurately bench-to-village, but the same principle held: basic
biomedical research applied to a real-world globally-impacting
medical issue.

First used around 2010 (12), translational epidemiology currently
accounts for over 1,600 hits on PubMed. Similar in meaning to
translational medicine, translation here is from epidemiologic findings
to myriad public health functions for purposes of enhancing
population health. These include identifying risk or protective factors
and primary preventive strategies for chronic and acute diseases;
contributing to disease surveillance and maintenance of vital statistics;
planning behavioral interventions and other health promotion and
disease prevention programs; health services planning and
policymaking; environmental health activism; and developing medical
treatments based on population-based medical outcomes research.
Examples of studies which speak of epidemiologic translation, in those
words, can be found for cancer epidemiology (13), psychiatric
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epidemiology (14), genomic epidemiology (15), even the epidemiology
of religion (16).

3 Translating epidemiology

Numerous definitions of epidemiology exist, variously worded, a
representative example being from the authoritative A Dictionary of
Epidemiology: “The study of the occurrence and distribution of health-
related events, states, and processes in specified populations, including
the study of the determinants influencing such processes, and the
application of this knowledge to control relevant health problems” (17,
p- 95). Deconstructing this definition, “distribution” speaks to
descriptive epidemiology: i.e., how much of a respective outcome is
present, by categories of person, place, and time; “determinants” is
about analytic epidemiology: i.e., what are a given outcome’s causes or
antecedents or predictors; and “application” refers to applied
epidemiology: i.e., how this information is used to address a particular
public health issue, or, more specifically, to “promote, protect, and
restore health” (17, p. 95). In defining epidemiology, the first two parts
of this definition are universally acknowledged; applied epidemiology
is often overlooked (18). This is where epidemiologic translation
comes in, and is largely about communication. Specifically, “a critical
component of translational epidemiology is communication and
partnership with other stakeholders in the broader enterprise of
evidence-based public health” (1, p. 2054).

In applying epidemiologic findings, translation is not just
about developing new treatments, interventions, or policies, but
also about communicating findings to constituencies who can
make use of them to contribute to population health (19, 20). These
include physicians, policymakers, and the public—respectively, the
front-line workers, decision-makers, and general population. For
each group, communication for purposes of translation brings
associated challenges, practical and ethical, for which respective
recommendations are offered.

In communicating with physicians, a principal challenge is
conveying findings in ways that make biological sense, yet are relevant
to medical doctors (and other health professionals). While not always
obvious to epidemiologists, epidemiologic findings may be caveated
in ways counterintuitive to clinicians, who may not be properly
trained in interpreting epidemiologic findings (21). For example,
epidemiologists describe exposure-outcome relationships that exist on
average, across populations, and caeteris paribus (all things being
equal) (22), yet, for novel results, epidemiologic findings may not
be consistent with current understandings of pathophysiology nor
provide useful etiologic information or therapeutic guidance. A
suggestion is to seek collaboration with physicians and/or biomedical
scientists or at least, where possible, to spell out any clinical
implications in terms of diagnosis, treatment, or prevention.

In communicating with policymakers, an immediate challenge is
disseminating information to individuals who formulate health
policies and laws and fund public health interventions (23). Another
challenge is that evidence favored by policymakers (e.g., systematic
reviews, non-research data) may be unlike the findings produced by
epidemiologists who conduct observational studies (24). There are
also budgetary and political considerations. Gaining an audience with
government decision-makers at the federal, state, regional, or local
levels requires entrée to staffers and committees. Well-connected
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senior colleagues and administrators may be helpful. Also, academic
epidemiologists should be assertive in media outreach. Every
published study should be accompanied by a university press release,
and one should accept most opportunities for media interviews,
public presentations, and, if requested, testimony before legislative or
regulatory bodies. If on€’s study results go up against political, military,
or industrial interests, one may be easily intimidated, but the advice
here is simple if perhaps daunting: take a deep breath and restate one’s
findings politely but unwaveringly.

In communicating with the public, the most critical initial challenge
is transparency (25). Epidemiologists must be honest and forthright
with the public, communicating as completely and truthfully as
possible, in order to build “trust and credibility” (26, p. 245).
Establishing media liaisons is critical, whether reporting on an
outbreak, ongoing surveillance data, or study results. Of course,
prematurely reporting information without confirmation does no one
any favors, but so does failing to report accurate information or any
information at all. The first few months of the COVID-19 pandemic
in early 2020, in the U.S., UK., and China, are a case study in how
government and nongovernmental health agencies and officials who
lose control of messaging can inadvertently create panic (27).
Communicating epidemiologic findings to the public is complicated
by difficulty in conveying the probabilistic nature of observed
associations—results of observational studies are rightly phrased in
the subjunctive tense, less likely using words like “cause” or “prove.”
This presents challenges in translating, literally, population-health
findings for public consumption through media channels looking for
assertive headlines (28, 29).

4 When translation goes wrong

When full transparency is lacking or other challenges unmet,
especially regarding public communication, the translational process
can go awry. This is not necessarily the fault of epidemiologists; they
may not have control over the messaging. This may be the
responsibility of media people, if one is under the employ of a
government agency, or of medical doctors or administrators who are
changed with overseeing an investigation. However, there is a
professional responsibility for epidemiologists to be aware of how
public communication can go sideways, so to speak, and to strive to
prevent this or mitigate its consequences.

Added to this are the realities of medical news reporting, whereby
medical reporters face their own pressures which sometimes means
that “[iJnformation is delivered rapidly, [with] little time ... taken to
provide a context for the story. Instead, the reporting is sensationalized:
The journalist overstates a scientific finding and, as a result, the public
is misled about the implications of that finding” (30, p. 976). The
consequences can be serious, especially in an outbreak of a novel
pathogen, a toxic mass exposure, or an epidemic of a serious condition
hitherto hidden from view. Most epidemiologists could likely identify
instances of miscommunication, not all of which are publicly known.
For epidemiologic research, miscommunication can take various
forms depending upon whether intentional or unintentional,
including misinformation, disinformation, and censorship, or, rather,
public perceptions of such.

A recent example of perceived misinformation involves the initial
SARS-CoV-2 outbreak in 2019-20. Because global interinstitutional
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coordination was still lacking, contradictory information about
pathophysiology, transmission, clinical course, prognosis,
therapeutics, and prophylaxis proliferated. To deal with the
concomitant uncertainty and fear, lay people increased their reliance
on internet searches and social media coverage, which exacerbated the
spread of misinformation (31). Global nongovernmental agencies
such as the World Health Organization; national agencies such as the
U.S. Centers for Disease Control and Prevention and the NIH; and the
political leadership of many nations, including the U.S., the UK,
Russia, and China, issued conflicting statements and recommendations
regarding most of the above, and guidelines continually changed (32),
which made this situation worse.

Nothing nefarious is implied here; this was hardly unexpected
given the abrupt onset and widespread scope of the pandemic.
Moreover, this was hardly the fault of the epidemiologists on the
ground who were laboring to monitor and investigate the outbreak.
However, without coordinated messaging early on, the deleterious
societal impact of the pandemic was accelerated and reinforced,
spawning dangerous levels of COVID-19 skepticism and SARS-CoV-2
vaccine hesitancy (33). Correcting misinformation is not simple (34),
yet without a single trustworthy source of news updates, such
situations risk giving an appearance to the public that no one is charge
or knows what they are talking about. Even if untrue and grossly
unfair, this may become tacit public perception, causing the lay public
to lose confidence in appointed experts and fuel conspiratorial
thinking that something sinister is afoot. Sadly, this was observed
during the pandemic, leading to “a dramatic infodemiological
scenario” (35, p. 226). The reputation of the epidemiology profession
seems to have suffered as a result, which is probably unmerited.
Subsequent calls have been made for field epidemiologists to become
more savvy in developing the requisite public communication skills to
function in the current media environment during times of global
health emergencies (36).

By contrast, examples of perceived disinformation, or deliberate or
“fabricated” misinformation (37), are also legion. While not
necessarily more serious or impactful than perceptions of
misinformation, they can be more disheartening because of the
possibility that a crisis might have been averted sooner or more
effectively, or some of its consequences prevented, had the
disinformation been interdicted. A recent example involves derailment
of a Norfolk Southern freight train carrying multiple hazardous
materials in East Palestine, Ohio, in 2023 (38). Public statements were
made almost immediately by government agencies and representatives
of the railroad and chemical industries indicating that the situation
was under control and substantial health risks to residents were
unlikely, despite widespread reports of symptomatology (39). These
all-clear statements were made before a full investigation was
completed; in fact, the wreckage and its toxic contents were not yet
completely cleaned from the site.

Concerns about a coordinated cover-up and complaints about
non-responsiveness from government and industry began circulating,
including from environmental activist Erin Brockovich (40), but were
dismissed by officials. This official reaction was perceived as cavalier
and in turn heightened public distrust even further, creating a layer of
conspiracy-driven misinformation on top of the existing
miscommunication problems (41). There is little indication that
government epidemiologists, while looped into deliberations, were the
ultimate decisors on what public statements were issued; their job was
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to collect health data and report it up the chain. But as with the
COVID-19 pandemic, poor communication—even if unintentional—
exacerbated an emotionally and politically challenging situation,
created barriers to effective mitigation, heightened resistance to
subsequent official reports, and made an already serious crisis
more intractable.

The final type of miscommunication is perceived censorship.
Actual censorship is harder to document after the fact, by definition,
since records or reports may have been suppressed or never written
down. The censoring of scientific findings, however, is “commonplace
in much government and corporate research” (42, p. 2167), including
health-related research and especially when findings conflict with a
protected political agenda. An example, which unfortunately cannot
be proven for these reasons, is documentation—or, rather,
non-documentation—by U.S. government scientists in the early 1990s
of elevated rates of sexually transmitted diseases among child victims
of parental incest. For purposes of the present paper, this reporting is
considered hearsay, but is mentioned here based on personal
communication from a trustworthy scientist employed by a federal
agency at the time. For reasons unclear to this source, the agency did
not want the information made public. Ironically, subsequent research
from the academic sector, years later, backed up the finding (43) and
the earlier (alleged) cover-up was forgotten. Again, not to belabor the
point, but it is probably unfair to lay this political intrigue at the feet
of the epidemiologists and other investigators who conducted the
research that compiled this information. But, still, there is an implicit
duty among epidemiologists to guarantee that the truth or reality of
findings be communicated clearly, even if the findings themselves may
be somewhat equivocal.

The type of heavy-handed institutional response noted above is
not unprecedented. The possible association, for example, between
exposure to extremely low-frequency electric and magnetic fields and
subsequent childhood leukemia incidence, and the purported
duplicity of power companies in covering this up (44), was debated for
decades before a comprehensive review of empirical studies and meta-
analyses cast doubt on the most strident claims and labeled the issue
inconclusive (45). No matter, the subject remains disputed and highly
charged (46). So a warning is in order, this time to media consumers
and interpreters of population-health research findings: it may
be tempting to claim censorship, but without conclusive proof this is
a dangerous gambit, even though the confluence of powerful
government and corporate interests may indeed work to conceal
important epidemiologic findings.

To be fair, much of the time epidemiologists do a commendable
job of public translation of their findings. Results are communicated
clearly, succinctly, and truthfully, and the correct message reaches
the public. Examples of exposure-outcome associations that have
been well communicated and generally understood include the
links between cigarette smoking and lung cancer (47), hypertension
and stroke (48), and obesity and type 2 diabetes (49). Granted,
what respective constituencies do with such information after the
fact is out of the control of epidemiologists, which can
be frustrating.

Where communication is successful, it has usually been the result
of careful, comprehensive, and coordinated dissemination of the most
accurate, up to date, and scientifically vetted information that is
available. This is done through mechanisms such as consensus reports
(50), federal guidelines (51), community prevention trials (52), social
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marketing campaigns (53), and updated content on board-certification
exams (54). These approaches ensure that the latest findings reach
both the medical and lay communities. Yet while such knowledge may
be well diffused in the general population—everyone knows, for
example, that smoking is bad for you—this has not ensured that lay
people all make the wisest health-directed choices. But epidemiologists
cannot reasonably be faulted for this; translation has been successful,
even if adoption of recommended best practices is still lagging. Still,
this suggests a need for better coordination among epidemiologists
other public health specialists, including community health
educators (55).

In other instances, communication of exposure-outcome
associations was initially successful but the gains have been lost. For
example, the message that immunization has been a historically
effective tool for primary prevention of once highly incident
childhood communicable diseases seems of late to be getting
swamped by a wave of social media mis- and disinformation (56). In
addition, knowledge of dietary and other risk factors for coronary
artery disease has long been well dispersed though not entirely
understood or acted on wisely (57). Despite a plethora of diet- and
exercise-related information in the marketplace, much of it
scientifically validated, the incidences of obesity and diabetes in the
U.S. population continue to rise (58), alongside declining levels of
cardiorespiratory fitness among youths (59). Again, epidemiologists
may have done their part, but something is being missed. The job of
epidemiologic translation, especially in a time of such rapid evolution
in channels of mass communication, may not end with simply getting
the word out. In the future, translation may entail and require a more
ongoing approach. The typical epidemiologist may find oneself more
often filling the role of a “public scientist” with its requisite willingness
to participate in public engagement activities (60), something for
which most in the profession may be unprepared, technically
and psychologically.

Such a public role may be a considerable challenge, as a
complicating factor is the observation that in communicating with
public health policymakers, for example, epidemiologic researchers
are confronted with the inherent conflicts and tensions between these
two distinctive professional cultures, such as concerning the meaning
and implications of concepts like risk, exposure, and confounding.
Policymakers are all about promoting decisive action in the public
sector; epidemiologists are focused on documenting what is
oftentimes considerable nuance and ambiguity and then publishing
these findings. It remains an ongoing challenge for epidemiologists to
wade into the policy domain (61), but, as noted, this may need to
become a role that more in the profession take on in the future.

5 Ethical obligations in translational
epidemiology

To summarize, three questions are posed: Are there consequences
to failing to adequately translate findings? Are there consequences to
miscommunicating findings to intended audiences? Is it unethical for
epidemiologists to disregard translation? The answer to each question
is an unqualified “yes” When findings are miscommunicated to
physicians and other health professionals, to policymakers and public
officials, and to the general population, the work of epidemiologic
translation and evidence-based “knowledge translation,” more
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generally, may be derailed (62, 63). This is so whether reporting on a
classic outbreak, an acute disease or accident scenario, or results of a
large population study of an exposure or chronic disease. For the
public health field, and for epidemiology in particular, moreover, this
is also an ethical issue that requires acknowledgment.

Public health ethics, as a domain of theoretical concern and
practical application, is something of a newcomer to the larger field
of bioethics (64). Yet it has matured to the point of establishing
normative understandings of the obligations of the public health
sector to the general population. By now, there are many
overlapping models or frameworks detailing these obligations (65).
These include “general moral considerations” familiar to bioethics
in general, such as beneficence, autonomy, and avoiding harm (66,
pp- 171-172). But, in addition, there are considerations such as
stewardship, trust, nondiscrimination, reciprocity, utility,
accountability, equity, and respect for diversity (65), and still other
obligations emphasizing the communal nature of public health,
such as affirmation of solidarity (67). These obligations in turn
derive from the widely acknowledged distinctives of the public
health ethic: a focus on primary prevention, recognition of the
multifactoriality of population-health risks, values grounded in
communitarianism and social justice, and a global outlook (68).
Accordingly, getting this issue right—that is, ensuring that accurate
data on population health, including frightening and widespread
outbreaks of emerging infections, are communicated to physicians,
to policymakers, and to the public—is required not simply to meet
an acceptable standard of professional practice but to fulfill a moral
obligation that comes with the privilege of having trained to
become an epidemiologist.

Consider the consequences off failing to fulfill this obligation.
During the first few months of the COVID-19 pandemic, in 2020,
preliminary information from population-wide surveillance and a
plethora of meta-analyzed studies from around the world suggested
elevated risk among certain groups, including older adults
(although precisely which age cohorts was unclear), obese
individuals (although the precise degree of overweight was
unclear), and people with certain co-morbidities (although
precisely which ones were unclear) (69). Further, it remained
unclear whether this elevated risk could be observed for exposure,
for infection, for caseness, for hospitalization, or for fatality, or
some combination which itself perhaps varied across certain
population groups. In short, the status of the emerging
epidemiology of COVID-19 on the ground, one might say, was a
mix of some very promising leads combined with a great deal of
uncertainty. Yet this epidemiologic status report was not adequately
conveyed to the public, both in the U.S. and abroad, as seen in the
responses to this information. The valid demographic observations
were either overstated or ignored, depending upon the government,
medical, or media source; and the uncertainty was either
downplayed or overhyped, again depending upon the source and
its respective political agenda (70). This served to complicate the
work of field epidemiologists and jeopardized perceptions of their
competence and integrity (71).

As a result, the ethical charge incumbent on epidemiologists,
noted above, was compromised. Those individuals and population
groups most at risk were not always prioritized in primary-prevention
strategies (heightening discrimination in providing care and services
and harming efforts ay health equity) (72), accountability among

Frontiers in Public Health

10.3389/fpubh.2024.1270586

government decision-makers was often absent (and just who these
people were was often unclear, or it changed by the day) (73), and,
aside from the harm this did to population health, in terms of
morbidity and mortality, it also eroded public trust in the medical
profession (74). Is this all or mainly the fault of epidemiologists?
Certainly not. But the epidemiologic profession was at the front lines
of gathering the data that informed—or failed to inform—a federal
response that, at least in the U.S., has rightly been characterized as
“disjointed, chaotic, and confusing” (75, p. 512).

But it is not just epidemiologists who are burdened with ethical
obligations. Other constituencies, it could be argued, are obliged as
well with responsibilities related to the communication of
epidemiologic findings. For effective translation of such findings,
specific concerns can be identified with accompanying ethical
obligations on the part of various constituencies. First, taxes often pay
for epidemiologic research; thus government is obliged to
be transparent in communicating conflicts of interest and gaps in
knowledge. Second, the health of families and communities may be at
stake; thus the public is obliged not to be passive consumers of media
spin about the latest studies. Third, the future of medical care is built
upon research; thus healthcare providers are obliged to keep up with
the published literature. Finally, medical, health professions, and
pre-health education depend upon new knowledge; thus educators are
obliged to train students to be independent and intelligent users of
published research.

Despite each of these constituencies obligations, substantial
barriers may inhibit their fulfillment. For example:

o Government, the public, healthcare providers, and medical
educators, no matter how earnest, may meet resistance in
discharging their ethical duties to communicate accurate health
information. For example, industry representatives have long
dominated government regulatory agencies (76), including those
charged with oversight of public health functions. Thus,
publicizing newly discovered environmental risk factors may
be inhibited.

« The internet and social media have been colonized in no small
part by uninformed or deceitful people who gather public
followings and become opinion leaders regarding health and
medical care (77). For example, hundreds of websites featuring
self-appointed experts peddle unvalidated claims regarding
wellness, diet, supplements, unusual therapies, and other sketchy
health regimens and, more recently, especially during the
COVID-19 pandemic, have created and reinforced widespread
public skepticism about immunization. The medical internet has
rightly been called a “quagmire” (78, p. 2295).

« Physicians and other clinicians find regulatory and reporting
requirements and associated paperwork increasingly burdensome
and time-consuming, and, as well, are losing their diagnostic and
therapeutic autonomy (79). Thus, keeping up with the medical
literature now must compete with ever increasing administrative
obligations that many clinicians find overwhelming as they
wrestle with professional burnout.

o Medical educators are confronted with too much scientific and
clinical information (including spurious information) and too
many information channels to be able keep up with every new
finding, and they lack sufficient time and resources to train
students to triage and vet it all. Further, medical and health
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professions students, in general, may not be formally or
adequately trained to read and interpret research studies, a
phenomenon long lamented by medical educators (80). Perhaps
they get a lecture on this subject in an epidemiology course, but
even this is not the norm.

In summary, to restate the takeaway point from earlier: findings
from basic research on population health are of greatest use only if
adequately communicated to health professionals, legislators and
policymakers, and the public. This is not meant to suggest that the
epidemiologic profession has failed at this—quite the contrary—but
as a continued call to action. Epidemiology has a longstanding
tradition of translation, if not always under that moniker. Ultimately,
as Morabia noted, “History also gives us good reasons to be confident
about the bright future of translational epidemiology” (81, p. 718). But
there is an important caveat. This optimism depends upon whether
epidemiologists are successful at disseminating research results,
including the successes of applications of these results, to wider
audiences outside of the profession and outside of academic public
health (82). For this to happen, the future of epidemiologic training
will need to account for the “changing health communication
environment” (83, p. 462) and epidemiologists will need to become
more adept at meeting the challenges of communicating findings
accurately and dispassionately to the multiple constituencies that their
research impacts.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.
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