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Abstract

Members of the American College of Epidemiology (ACE) Ethics Committee identified current 

ethics and epidemiology topic areas to consider for further discussion, consultation, teaching 

opportunities, and conference presentation. This article reflects on the activities of the Committee 

at the ACE Annual Meeting in New Orleans, Louisiana, September 24–26, 2017. The overall aim 

for the Ethics Committee was to engage members of the College and other audiences and highlight 

the evolution of ethics and epidemiology since the inception of the original Ethics Guidelines 

published by the ACE Ethics and Standards of Practice Committee in 2000. The Ethics Committee 

organized a symposium session at the 2017 Annual Meeting of ACE on the ethics of human 

subjects research as it relates to specialized areas of epidemiology and the intersecting role of 

public health. This article presents a summary and further discussion of that symposium session. 

Three topic areas were presented: an overview of ethics and epidemiology (E.P.), very high 

biomarker levels in environmental epidemiology research (S.P.), and the interface of epidemiology, 

human subjects research, and public health interventions (S.M.). This paper begins by reviewing 

the foundations of epidemiology and public health and the well-known ethical principles of human 

subjects research. Then, it considers the ethical considerations in the use of population registry 

data in epidemiological research, environmental epidemiology, and epidemic surveillance and 

response. This paper may form the basis of teaching of ethics principles related to epidemiology 

and public health and may serve as a companion piece to the original ACE Ethics Guidelines. 
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Researchers are increasingly faced with ethical considerations in diverse, non-traditional and 

specialized areas of epidemiology and public health. This paper illustrates these challenges with 

real-world examples of clinical and population registry data, the study of environmental 

biomarkers, and Zika virus epidemic; it also reviews relevant ethical principles underpinning these 

examples and identifies where gaps in knowledge may exist.
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INTRODUCTION

The ethical intersection between epidemiology and public health relates to the roots of each 

of these fields of practice. In an attempt to untangle the intersection, it is helpful to briefly 

consider the scope of research and practice in each of these domains. The field of 

epidemiology is most notably embedded within population health alongside other disciplines 

(e.g., behavioural health) who study populations, but epidemiology is considered the core 

scientific discipline of population health. Population health is a conceptual framework for 

thinking about why some people are healthier than others, often using the following four 

objectives for studying the health of populations: to describe, to explain, to predict, and to 

control disease [1]. Epidemiology is defined as the study of the distribution and determinants 

of health and disease in populations, and the application of this scientific knowledge to 

improve the public’s health and the health of populations [2]. Public health practice is 

concerned with health promotion and disease prevention of populations in communities. 

Areas of focus in public health are healthy lifestyles, communicable disease control (e.g., 

sexually transmitted diseases or STDs), immunization, food safety, healthy growth and 

development, health education across the lifespan, and screening services [3, 4]. The 

application of epidemiology methods is used to improve the public’s health: when data are 

collected in population registries for use in disease and injury surveillance and those results 

are reported, and when knowledge is synthesized and translated regarding effective public 

health interventions [5, 6]. Therefore, the science of epidemiology contributes to the practice 

of population and public health.

The intersection of epidemiology and public health typically leads to epidemiologists 

contemplating ethical and scientific decision-making at all stages of research and practice. 

There is often little discussion or guidance on the ethical reasoning required, especially in 

diverse, non-traditional and specialized areas of epidemiology and public health. Ethical 

reasoning plays a role in many epidemiologic areas; from consideration of the study design, 

methods, data collection/analysis to the application of research content as in program 

planning, evidence-based practice, knowledge translation, and communication of findings. 

The American College of Epidemiology Ethics Committee hosted a symposium session at 

the 2017 Annual Meeting in New Orleans, LA, Sept 24–26, 2017 to highlight the 

intersection of epidemiology and public health from an ethics standpoint. Researchers in 

specialized and non-traditional areas of epidemiology and public health are the intended 

audience for this paper. This article deals with the ethical intersection of epidemiology, 

Salerno et al. Page 2

Ann Epidemiol. Author manuscript; available in PMC 2020 July 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



human subjects research and public health, and attempts to offer guidance to epidemiologists 

when challenged with ethical reasoning under conditions of uncertainty.

Overview of Ethics and Epidemiology

Epidemiology is the design and conduct of scientific research and the public health 

application of scientific knowledge. Relevant activities include reporting results to the 

scientific community, to study participants, and to society. A number of guidelines can 

inform the epidemiologist about ethical principles, standards and procedures, including: 

American College of Epidemiology (ACE) Guidelines (https://www.acepidemiology.org/), 

International Society for Environmental Epidemiology (ISEE) (https://www.iseepi.org/), 

International Epidemiological Association (IEA) (http://ieaweb.org/), and the Council for 

International Organizations of Medical Sciences (CIOMS) (https://cioms.ch/).

At the heart of the professional practice of epidemiology are the core values and duties of 

the discipline as outlined in the 2000 ACE Ethics Guidelines including the professional 

practice values of honesty, prudence, excellence, and integrity. Key duties and obligations 

define how and for whom we should act, including (1) minimizing risks and protecting the 

welfare of research participants, (2) providing participant benefits, (3) ensuring an equitable 

distribution of risks and benefits, (4) protecting confidentiality and privacy, (5) obtaining the 

informed consent of participants, (6) submitting proposed studies for ethical review, (7) 

maintaining public trust, (8) avoiding conflicts of interest and partiality, (9) communicating 

ethical requirements and confronting unacceptable conduct, and (10) obligations to 

communities [7].

The link between epidemiology and human subjects research is the pursuit of scientific 

knowledge applicable to human health and well-being. Research can be defined as “a 

systematic investigation, including research development, testing, and evaluation, designed 

to develop or contribute to generalizable knowledge” [8]. Human subjects research is when a 

‘living individual’ (human subject) encounters a researcher (whether professional or student) 

conducting the research, either directly, by means of intervention or one-to-one interaction 

(e.g., data collection), or indirectly, such as when the researcher obtains identifiable private 

information about living individuals [9]. The Belmont Report [8] provides the philosophical 

underpinnings of 2018 U.S. Federal laws governing research involving human subjects and 

Canada’s policy on research involving human subjects including the requirement that 

research must undergo review by an ethics board [9, 10]. The ACE also endorses the three 

ethical principles described in the Report: (1) respect for persons, including respect for 

autonomy and the protection of those with diminished autonomy (which guides informed 

consent), (2) beneficence: protect research subjects from harm (assessment of risks/benefits), 

and (3) distributive justice: which requires that the selection of subjects should be equitable 

and unbiased such that a population that bears the burden of research should, generally, be 

the same as the population that benefits from the research [7, 8].
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Participant Recruitment and Use of Population Registries

A key challenge in working with population registry data is to balance the needs of 

individuals and researchers. For our discussions, a population registry is an organized 

collection of uniform data on a population defined by a particular disease or health condition 

with the aim of addressing clinical or other outcomes for the population by which the 

registry is defined [11]. For our discussions, this includes population registries in which 

patient identifiable information exists, and for which research investigators are required to 

apply for authorized access to the population registry. In the context of epidemiological 

research, the ethical principle of respect for persons requires researchers to protect privacy 

and confidentiality according to the study designs and procedures for which a participant has 

consented. The use of population registry data in of itself is a beneficial public health 

activity; it promotes the scientific usefulness and value of the population registry, for which 

resources have been invested, and can contribute toward enhancing scientific knowledge to 

improve the public’s health.

When using population registries in research studies, there is occasionally an interest on the 

part of the researcher to contact patients to be able to then follow-up with patients and 

administer a questionnaire or conduct interviews as part of the data collection procedures in 

their research study. This requires the researcher to obtain the required institutional review 

board (IRB) approvals for their research methods. The role of the treating physician for 

patients who already exist in the population registry then becomes a special area for 

discussion. For some health conditions and research studies (e.g., population-based cancer 

registry), when an eligible patient is identified from the population registry, there may be a 

requirement placed upon the researcher to seek active treating physician permission before 

researchers can contact patients. This approach offers potential advantages: that the treating 

physician can help manage privacy risks and exclude at the outset patients who are deceased, 

too ill, or otherwise ineligible. When seeking such active physician’s permission, a 

nonresponse from the physician is often considered a status of passive refusal in the research 

context. In other research instances, researchers only have to notify the treating physician of 

planned patient contact, seeking active notification from physicians of such contact may be 

contraindicated. In such cases, the nonresponse from the physician is considered to be 

passive permission in this research context [12]. Following this passive permission, patient 

contact can occur, including sending potential patients an introductory letter/package about a 

research study. After receiving an introductory letter about a research study, potential 

patients may then be enrolled in the research study in one of two ways, either by: (1) opt-in 

approach, whereby researchers follow-up only with those patients who take action (e.g., 

return a postcard from the introductory letter/package) to indicate their interest in the 

research study, or (2) opt-out approach, whereby researchers follow-up with all patients 

except those who have decided to opt-out of further contact from the researcher by 

communicating (e.g., returned postcard) such decision.

The implications of different recruitment strategies include placing the physician in the role 

of ‘gatekeeper’ and differential ‘contact proportions’ depending on whether the physician is 

taking an active or passive role [13–15]. There is the ethical concern as it relates to the 

principle of justice - having the physician as gatekeeper may differentially influence patient 
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accrual in otherwise beneficial research. When researchers recruit participants through 

population registries, an individual may perceive that his or her privacy has been invaded 

because the researcher gained access to personal information before that person has 

consented to participate in the research, although it may not necessarily result in any harm to 

the individual. Researchers need to consider these aspects as they relate to their study design 

(e.g., sampling methods, sample size determination, analysis) and potential biases (e.g., 

selection bias), as well as the need for researchers planning to use population registries for 

research studies to plan for appropriate institutional review board (IRB) review and 

approvals. In the example of the use of population registry data in epidemiological research, 

the choice of the scientific method has an impact on the ethical considerations, including the 

following: (1) respect for autonomy, (2) beneficence, (3) overprotection and paternalism, (4) 

issues of privacy and confidentiality, (5) justice, and (6) submitting proposed studies for 

ethics review.

Environmental Epidemiology Research

Many epidemiological research studies measure environmental biomarkers in human 

samples. Exposure to environmental chemicals may have known or unknown health effects, 

and some individuals are found to have very high concentrations of environmental 

biomarkers in blood or urine. For our discussions, these ‘extreme’ values of environmental 

biomarkers signify what is referred to as “incidental findings”, defined as unanticipated but 

potentially impactful findings that are detected as part of the research but findings that are 

considered out-of-scope of the originally intended aims of the particular research study [15]. 

The increasing rise of incidental findings of extreme environmental biomarkers is owed in 

part to advances in technology and the ability to generate vast amounts of research data. The 

challenge for epidemiologists is that there is currently a lack of guidance and standard of 

practice for researchers when they are faced with these types of findings in the research 

setting [16]. Epidemiologists are struggling with what may constitute ‘usual practice’ and 

the resulting ethical considerations. Responses may be variable and limited in a number of 

ways, such as (1) researchers may (or may not) report back exposure biomarkers levels to 

study participants, (2) research studies usually do not make allowance for follow-up with 

participant’s physicians or community public health officials, (3) research analytes are 

typically measured long after the sample was collected therefore the relevance to current 

internal exposure is not entirely known and is dependent on the analyte’s half-life, (4) the 

relationship between the analyte and any adverse health effects may not yet be well-

established, and (5) relevance of an analyte level to current health is usually unknown. If 

physicians or public health officials were given the incidental study findings of very high 

exposure levels of environmental biomarkers, would there be any benefits to research 

participants in terms of: (1) identifying the exposure source to reduce exposures, (2) 

discovering clinical conditions, (3) resolving undiagnosed illness or pre-illness, and (4) 

receiving intervention(s) to reduce exposure levels.

The considerations stemming from the detection of incidental findings of extreme 

environmental biomarkers in research studies in many ways align with epidemiologists’ 

duties as they relate to individual study findings. Incidental study findings of very high 

levels of biomarker exposures and the uncertainty for researchers surrounding how and what 

Salerno et al. Page 5

Ann Epidemiol. Author manuscript; available in PMC 2020 July 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



to communicate, relate to the principles of respect for autonomy including duties of 

informed consent, justice, as well as the principle of beneficence. In the following, we 

suggest some proactive approaches that researchers can take that promote the responsible 

consideration of incidental findings of extreme environmental biomarkers [17, 18]. At the 

onset of study design, it is preferable for the researcher to consider how, what, and to whom 

incidental research findings of extreme environmental biomarkers will be communicated and 

build the decision-making capacity into the informed consent process thereby allowing the 

research study participant to determine the outcome and be active participants. Timely and 

transparent sharing of knowledge by researchers that also aims to avoid or minimize 

psychological distress for research study participants is potentially beneficial, even if the 

researcher’s knowledge is yet to be comprehensive, i.e., knowing all the risks, benefits, and 

health effects. A suggested approach is to offer research study participants the opportunity to 

be informed of their study results of incidental findings of extreme environmental 

biomarkers as to the best of the researchers’ ability and be offered to have their 

corresponding physician or public health official informed of their study results for 

appropriate follow-up if needed. Study participants have almost uniformly indicated that 

they would like to receive their individual biomarker results but tend not to share the 

information with their physicians [19]. Giving this choice to the research study participants 

instead of the researcher, physician or public health official strengthens participant’s 

autonomy and circumvents the situation of others acting as their gatekeepers. The trade-offs 

with these suggested approaches are the known and unknown complexities and costs of 

appropriately consenting patients in research studies, the a priori knowledge needed by the 

researchers for the potential to uncover incidental findings of extreme environmental 

biomarkers, and the costs associated with sharing of research results to study participants, 

including the ability of researchers to minimize any potential for harm to study participants. 

The demonstration of transparency that derives from communication of incidental study 

findings of extreme environmental biomarkers aligns with good professional practice, 

increases trust in the research community and implies the obligations of epidemiologists to 

their research study participants according to the following duties: (1) conduct valid and 

reliable research, adhering to the highest scientific standards, and provide appropriate 

interpretation of results and levels of uncertainty; (2) provide sufficient details to facilitate 

understanding; (3) develop communication skills; and (4) distinguish between group and 

individual results, overall results, measures of risk, and inferences that can be made [20]. 

The goal of the epidemiologist conducting the environmental epidemiology research is to 

obtain truly informed consent from their research study participants while also balancing the 

risks and benefits of sharing exposure biomarker levels in the light of scientific uncertainty 

about the exposures and potential health effects, and of protecting research participants and 

communities from harms. Epidemiologists who elect not to return these extreme values to 

study participants may be doing harm. For example, by not presenting the opportunity to 

reduce exposure, not allowing the physician to incorporate the information in his/her care, 

and by not providing public health officials the opportunity to remove an exposure source 

that may be affecting individuals and communities. Notwithstanding the recommendations 

described above for what epidemiologists ought to consider in their research endeavors, it is 

noteworthy to mention that the actionable and planning steps for the handling of different 
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types of incidental findings and the boundary between research and clinical care has not 

achieved widespread consensus [21, 22].

Interface of Ethics, Epidemiology and Public Health Interventions

Historically, decisions about ethical oversight for research have relied upon the ‘distinctions 

paradigm’ [23]. Several features of the contemporary landscape challenge the 

appropriateness of the distinctions paradigm, including (1) the rise of learning health 

systems, which, by design, deliberately integrate research and clinical practice with the aim 

of improving the quality and efficiency of care and the relevance of research, (2) pragmatic 

clinical trials, which are often conducted in the context of everyday clinical care, and (3) the 

increasing ability of health systems to collect, aggregate, and analyze vast quantities of data, 

which are used for multiple, diverse purposes, including quality improvement, individual 

patient care, population health management, and research. These challenges present 

conceptual, moral, and practical problems [23].

The notion of a clear-cut research-practice distinction for epidemiology and public health, 

where epidemiology is considered research and public health is considered practice, has long 

been recognized as a poor fit. To this end, there have been various efforts to delineate the 

research-practice distinction in the context of public health and epidemiological research: 

Centres for Disease Control and Prevention Policy on Distinguishing Public Health Research 

from Non-research [24], 1991, 2009 CIOMS (https://cioms.ch/), 2007 Nuffield Council 

(http://nuffieldbioethics.org/), and the World Health Organization Guidelines on Public 

Health Surveillance [25]. The demand for more meaningful research [26] and increased 

translation of research to practice [27, 28] has led to multi-staged activities that interconnect 

research, public health practice and policy. A single lens approach (i.e., intent-based model) 

to guide ethical oversight is limited to serving only as a starting point [29]. New 

technologies also challenge existing paradigms for research oversight such as the potential 

for genetic modification of animal vectors including mice and mosquitoes to reduce the 

burden of infectious disease. Field tests of these technologies will require examination of 

such thorny issues as what constitutes human subjects research in this context? When is 

individual consent needed? What is the role of community consultation and consent in 

deciding whether these trials go forward? Ultimately, we should consider moving towards a 

more adaptive system of ethical oversight, rather than a one-size-fits-all model.

Case Study: Zika Virus

The Zika epidemic provides an illustrative case study of several contemporary challenges 

related to ethics, public health, and epidemiology. One challenge relates to testing in the face 

of an emerging infectious disease: is it clinical practice, research, or public health? We 

suggest Zika virus testing has value for all three types of activities. Clinically, testing for 

Zika virus offers diagnostic information. It may also inform reproductive and clinical 

decision-making, from decisions about contraceptive use and family planning to those 

related to subsequent fetal testing, including the use of amniocentesis. For public health, 

testing provides essential information related to disease incidence and prevalence, informing 

such assessments as to whether a case resulted from local transmission, sexual transmission, 
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or travel, and related implications for travel guidance, risk communication, and geographic 

resource distribution. For research, testing provides critical information for epidemiologic 

studies such as providing data for studies assessing risk by gestational age, perinatal 

transmission rates, and natural history of Zika virus infection. Not recognizing the value of 

testing in more than one context can result in ethical and practical shortcomings. For 

example, clinicians described occasionally declining to share Zika testing results with public 

health departments citing respect for patient autonomy and patient privacy. This suggests at 

least some clinicians may have viewed testing only as a clinical activity without realizing its 

value for either public health or epidemiological research. This underestimation of the wide-

scale applicability of Zika testing suggests the need for future scholarship and training to 

improve awareness of the way in which a single activity may inform research, clinical 

practice, and public health. Currently, the Zika virus is a reportable condition [30].

Conclusions

We have tried to argue that the untangling we seek might begin by recognizing the 

foundational similarities and differences in the scientific domains of epidemiology and 

public health. The question remains: do current ethics guidelines and frameworks serve 

multiple functions – clinical, epidemiology, and public health? In this paper, we have only 

explored the tip of the iceberg of such broad areas of epidemiology and public health as it 

relates to research and practice. In the process, we recognize that some of what is considered 

public health (e.g., surveillance) includes activities of epidemiology, whereas the study of 

public health interventions derives concepts from epidemiologic study designs such as 

randomized controlled trials. The untangling we seek involves the extent to which a medical 

ethics lens serves epidemiology and public health. This paper has highlighted that in 

specialized areas of epidemiology, a current ethical analysis is needed.

This paper has demonstrated the need for ethical reasoning in some areas of epidemiologic 

research; from consideration of participant recruitment from population registries, to the 

communication of incidental findings of extreme environmental biomarkers, and 

communicable diseases. Epidemiologists should uphold the additional ‘principles’ of 

accountability, honesty and transparency and their duties and obligations to their research 

study participants and communities by adhering to the highest scientific standards and 

having clearly defined protocols, study design and informed consent processes; thresholds 

for incidental findings of extreme environmental biomarkers; ethical review; protection of 

study participants from unnecessary risks including anxiety and financial burden; involving 

communities and their representatives in research (i.e., engagement and participatory 

methods); and allowing for the widest possibilities for benefits, including clearly defined 

plans for follow-up and risk communication. We encourage all epidemiologists to take a step 

back and consider an ethical analysis for new and emerging challenges. Each one of us 

should continue to challenge and bring forward the ethical principles that bear on the 

individual patient, population and the community.
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