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Abstract

This special issue highlights the unique role that social and behavioral science has to play at 

the forefront of genomics. Through the introduction of papers comprising this special issue, we 

outline priority research areas at the nexus of genomics and the social and behavioral sciences. 

These include: Discovery science; clinical and community translation, and equity, including 

engagement and inclusion of diverse populations in genomic science. We advocate for genomic 

discovery that considers social context, neural, cognitive, and behavioral endophenotypes, and 

that is grounded in social and behavioral science research and theory. Further, the social and 

behavioral sciences should play a leadership role in identifying best practices for effective clinical 

and community translation of genomic discoveries. Finally, inclusive research that engages diverse 

populations is necessary for genomic discovery and translation to benefit all. We also highlight 

ways that genomics can be a fruitful testbed for the development and refinement of social and 

behavioral science theory. Indeed, an expanded ecological lens that runs from genomes to society 

will be required to fully understand human behavior.
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1. Introduction

In this special issue we consider how social and behavioral science disciplines can inform 

the discovery and translation of genomics into clinical and community contexts. Rapid 

advances in identifying genomic contributors to rare and common health conditions are 

outpacing our understanding of how best to use this information to improve individual and 

public health. In this context, we put forth this special issue of Social Science & Medicine 
that represents the state of the science and how social science theory can contribute to 

genomic discovery and optimal genomic translation, while promoting inclusion of diverse 

populations and reduced health inequities. The studies herein also illustrate how the context 

of genomics can provide a fruitful testbed to refine and expand social science theory.

The growth of precision medicine and the integration of genomic discoveries into health care 

and the public sphere has created the need to anticipate approaches for optimal translation 

of such discoveries. This optimal translation will require consideration of the broad swathe 

of pertinent psychosocial factors. These include, the complexities of integrating genomic, 

neurobiological, social, and personal data together; the perspectives and social determinants 

that patients and providers bring to the clinical encounter; the interpersonal mechanisms that 

underpin patient-provider interactions; and the challenges of broader information diffusion 

beyond the clinical setting into families and communities. With such complexity comes the 

need to take an organized approach, grounded in theoretical frameworks that describe how 

social and behavioral processes influence and are influenced by genomic information.

One goal of this special issue is to engage social and behavioral scientists in genomics-

centered research and to put forth models for future work in this area. Genomics presents 

the opportunity to develop, extend, and test theories of health and social behavior that 

consider outcomes at many socio-ecological levels. That is, genomics is relevant to trans-

individual domains, including families, communities, and health care systems that each 

represent spheres of influence on health. Relatedly, although social and behavioral science 

research frequently considers socio-ecological spheres, it is important and necessary to 

also include individual biology and genetic makeup to these frameworks. Doing so will 

advance consideration of how social and contextual factors influence individuals’ biological 

functioning and ultimately their health. As such, it is crucial to consider the ways that 

individuals’ genetic makeup interacts with a lifetime of social and environmental influences 

and exposures within the range of socio-ecological spheres. Influences on biological 

functioning may be particularly relevant as we consider the roots of inequities in health 

outcomes (Gibbons et al., 2007; Williams et al., 2010).

To investigate such complex interrelationships will require building and testing theories 

inclusive of social and behavioral science disciplines, health services research, and 

biomedical sciences. Only through transdisciplinary approaches can we understand the 

entirety of the multiple interlocking systems that drive human health. In this special issue, 

we bring forward innovative research grounded within the social sciences that span these 

other domains as well. We see three key themes driving this work: 1) Genomic discovery 

that considers social context and is informed by social and behavioral science research and 

theory; 2) investigation of social and behavioral factors relevant to translation of genomic 
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discoveries; and 3) the interplay between social and structural factors, genomics, and health 

inequity (see Fig. 1). These first two themes focus on the discovery to translation pipeline, 

while the third theme underpins both discovery and translation efforts by highlighting the 

need to reach and engage diverse, often understudied populations in our science. Indeed, 

one size does not fit all – it is imperative that we build our understanding of those social 

and behavioral factors that underlie existing disparities as to who benefits from discovery 

and translation so that genomics can benefit all. To begin this undertaking, we introduce 

this special issue and the papers herein and, with an eye towards the future, consider gaps 

in genomic discovery and translation that the social and behavioral sciences are uniquely 

poised to address.

2. Discovery science: integrating genomics, behavior and contextual 

factors

The social and behavioral sciences play a key, though sometimes underappreciated, role in 

discovery of the mechanisms that underpin the interplay of genomics, personal behavior, 

and social contexts in health and illness. We see this role as necessary for driving discovery 

in two areas. The first lies in the expertise of social and behavioral scientists to measure, 

in valid and reliable ways, important cognitive, social, and behavioral phenotypes that 

may impact health. For example, the fields of psychology and neuroscience have strong 

histories of developing measurement approaches that capture psychological phenomena 

and cognitions, social and lifestyle behaviors, and their underlying neural substrates, 

all important phenotypes to consider. Second, given the importance of environmental 

influences in modifying gene function, there is need to quantify the social, behavioral and 

environmental ‘exposome’ and its interactions with genotype in shaping health outcomes 

across the lifespan. Thus, specific consideration of social and behavioral phenotypes 

and their genetic underpinnings, along with epigenomic response to social processes or 

environmental insults is critical.

There are a multitude of potentially informative intermediate phenotypes for genetic study 

that sit firmly within the social and behavioral sciences’ purview. For example, obesity’s 

co-morbidities, such as heart disease, type 2 diabetes, and cancer, are leading causes of 

death worldwide (World Health Organization, 2018); as such, understanding how genomics 

contributes to obesity has important implications for public health and wellbeing. There 

has been progress in this domain, with identification of many gene variants associated 

with weight and obesity (Ghosh and Bouchard, 2017). Elucidating the role of genomic 

mechanisms underlying physical activity and dietary behaviors that contribute to or protect 

against obesity and common disease risk could move us closer to achieving personalized 

approaches to common disease prevention and management.

Progress in gene identification will be bolstered by using heritable intermediate phenotypes 

that lie on the pathways between genotypes and key health outcomes. In this issue, Lee and 

colleagues review evidence showing that an individual’s affective, rather than physiological, 

response to exercise is heritable and that some of this heritability is explained by common 

genetic variants (H. H. Lee et al., 2019, this issue). Genomics influences not only affective 
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response to exercise, but also behavior-related phenotypes such as physical exertion capacity 

and eating behavior. For example, recent work has demonstrated genomic contributors to 

taste perception, eating in the absence of hunger, and satiety cognitions (Chamoun et al., 

2018; Ghosh and Bouchard, 2017; Grimm and Steinle, 2011; Jacob et al., 2018). Moreover, 

recent research demonstrates that social processes, such as influence mechanisms, can shape 

physical activity and dietary behaviors (Bell et al., 2019; de Heer et al., 2016). While such 

social influences may represent social exposures that interact with genetic predispositions 

towards obesity, they may also represent intermediary neural phenotypes indicative of 

increased susceptibility to influence (Falk and Scholz, 2018).

Quantification and assessment of these experiential and cognitive variables are areas where 

social and behavioral research excels. Affective and social neuroscience can provide insights 

into intermediate phenotypes, characterized by brain structure and function, that might 

accelerate gene discovery in larger scale studies and help unravel the mechanisms of action. 

One advantage of such neural phenotypes is that they are quantitative traits that capture more 

information about inter-individual variability than categorical outcomes and may thus lend 

themselves more readily to genomic discovery. We recognize that uncovering the heritable 

basis of some of these intermediate phenotypes magnifies the complexities of genomic 

discovery. However, social and behavioral science often addresses such complexities, and 

thus can contribute in developing experimental or quasi-experimental designs to elucidate 

the underlying cognitive, social and behavioral mechanisms characterizing this complexity 

(D’Onofrio et al., 2013; Fletcher and Conley, 2013). And thus, we have an important role 

to play in designing studies that help to identify intermediate phenotypes critical to human 

health and wellbeing.

In addition to contributing toward gene discovery, the social and behavioral sciences 

also can contribute to understanding of the interplay between genetic risk and the social 

environment. The field perhaps has a broadened view of critical environmental influences, 

or the “exposome”, that can contribute to epigenomic modifications that impact health. 

For example, Cheon and Hong have demonstrated experimentally that the mere subjective 

experience of low social status relative to others, independent of actual economic status, 

can activate biological responses associated with food preferences, selection, and calorie 

intake. This work challenges assumptions about how low socioeconomic status increases 

obesity risk (Cheon and Hong, 2017). Another example demonstrates the important role 

that social networks play in health; here network composition and structure explain 

significant variation in systolic and diastolic blood pressure, above and beyond known 

genetic contributors, among African Americans (Fuller et al., 2018). Similarly, Song et al. 

(2018) demonstrated that the likelihood of binge drinking in a cohort of Mexican-heritage 

youth was best modeled as a function of affective traits, personal network composition, 

and specific genetic factors involved in serotonin pathways previously thought to impart 

susceptibility for risk-seeking behavior (Wilkinson et al., 2012). These works highlight 

how individual traits work in tandem with interpersonal social and behavioral processes to 

affect health and health-related behaviors. Indeed, recent meta-analyses show the importance 

of interpersonal relationships in health and well-being (Holt-Lunstad et al., 2010, 2015). 

These are just two examples of many constructs fundamentally grounded in the social 

and behavioral sciences pointing to important environmental exposures that can influence 
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biological functioning. The social and behavioral sciences are at the vanguard of measuring 

such phenomena, whether implicitly, through ecological momentary assessments, or using 

multi-informant perspectives to capture social environment, and, as such, have a significant 

role in characterizing and quantifying the exposome.

As an example of the crucial influence that the social environment can have, Sharp and 

colleagues consider how place and family context impacts the clinical course of childhood 

attention deficit hyperactivity disorder (ADHD) (Sharp et al., 2019, this issue). These 

authors show that children who live in less affluent neighborhoods demonstrate a worsening 

of ADHD-related symptoms over their developmental course, compared to those in more 

affluent neighborhoods, though children share the same highly heritable disorder in both 

cases. However, family harmony and higher socio-economic standing, in terms of income 

and parental education, appear to modify the detrimental impact of living in less affluent 

neighborhoods on the clinical course of ADHD.

A central tenet in precision medicine is the aim to improve health outcomes by altering 

one’s environment in a manner that is mindful of how individual genotype might impact 

one’s response. Smith and colleagues, in this issue, demonstrate that one environmental 

factor - an individual’s level of education - moderates both baseline memory skill and the 

degree of age-related memory decline in carriers of well-established risk gene variants for 

Alzheimer’s disease (Smith et al., 2019, this issue). In brief, higher levels of education 

protect against the deleterious effects of risk-conferring genes. At one level, the findings 

are consistent with the diathesis-stress model of gene-environment interaction, in which 

genetic risk is accentuated in less-advantageous environments (such as a sub-optimal period 

of formal education) and attenuated in (educationally) enriched, optimized settings. The 

study by Smith and colleagues also illustrates the complexity of defining the two sides of 

the gene by environment equation. For instance, it is conceivable that the gene variants 

associated with Alzheimer’s disease overlap with genes involved in traits associated with 

success (and thus duration) in academic settings. Consequently, the environmental exposure 

of education is not entirely independent from an individual’s genotype - they might be 

correlated. Other contextual factors less proximal to the individual may be less likely to be 

determined by the individual’s genotype. To continue to use the example of Alzheimer’s 

disease, the association of disease onset with its best-established genetic risk factor—the 

apolipoprotein E e4 allele—has been found to be stronger in more psychosocially hazardous 

neighborhoods (Lee et al., 2011). That is, neighborhood level exposures and genotype may 

interact to determine cognitive decline. This is consistent with other work in the area of 

cardiovascular disease, where social and environmental factors have been found to influence 

the inflammatory molecular signature associated with increased risk of cardiovascular 

disease in African American populations, evidence of potential epigenomic mechanisms 

(Gaye et al., 2017). Importantly, neighborhood level exposures are largely independent of an 

individual’s genotype, per se, and may differentially impact under-resourced populations.

The study of gene-environment interplay has increased rapidly over the past few years, 

and future progress will benefit from the conceptual models developed to elucidate this 

interplay. Notably, social, behavioral, and environmental exposures accumulate over the life 

course and are multiplex, adding to the complexity of the gene-environment interplay that 
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impacts health. As such, discovery research that identifies genomic underpinnings of social, 

behavioral, and neural phenotypes is potentially quite powerful as we imagine clinical 

and community translation of such discoveries through personalized intervention. As well, 

revealing aspects of the exposome that result in epigenomic modifications that impact health 

can inform translation efforts through improved, and perhaps more motivational, health 

communication efforts and intervention tailoring (McBride and Koehly, 2017).

3. Preparing for the clinical and community translations of genomic 

knowledge

It is undoubtedly important to understand the genetic influences of social and behavioral 

phenotypes, and to unravel the molecular mechanisms that allow socio-environmental 

exposures to ‘get under the skin’. However, if genomic knowledge is to be broadly useful to 

inform individual and family health decisions—and we argue that it is insofar as health risks 

and clinical outcomes are concerned—then it is equally important to consider the optimal 

translation of such knowledge into understanding. Genomic translation is necessarily social 

– whether occurring within the clinical encounter, via consumer channels, or through 

community engagement activities. For example, patients make health decisions based upon 

their genetic risk through discussions with their health care providers, family members, 

through direct-to-consumer genetic companies, and other routes. In turn, providers must 

consider their patients’ contexts to optimize the clinical interaction and the decisions that 

result. In communities, genomic translation can involve motivating behavior change within 

the population, including screening and lifestyle behaviors, to reduce risks conferred by 

genomic susceptibility. Interventions to promote these outcomes can be more efficacious 

when guided by behavioral and social sciences theory (Elder et al., 1999; Valente, 2012).

Much translational research aims to design optimal approaches for clinical and public 

health dissemination of complex genomics topics. Such translation should consider how 

individual and family characteristics (including genetic literacy, risk perception, culture, 

family norms, etc.) impact understanding of genomic information. Content development 

must occur alongside determination of best practices for educating various constituencies 

about genomics such that information is understood and motivating. Several papers in this 

issue focus on developing effective strategies for communicating genomic information to 

patients, clients, and the public to improve health outcomes. Strategies may differ, often 

requiring targeting and tailoring to recipients. Social and cultural norms are important to 

consider in genomic education programs and are best ascertained through the inclusion 

of diverse communities at all stages of translational research. Foundational research that 

helps form the bedrock of effective communication strategies also involves understanding 

individuals’ mental models of core concepts of genomics, which may or may not vary within 

diverse communities. Fiallos and colleagues bring to our attention potential variability in the 

mental models of disease inheritance that exist within genetic counseling clients (Fiallos et 

al., 2019, this issue). They highlight the increasing necessity to convey information about 

heritable conditions to immigrants to the United States, specifically in Latino populations, 

the largest minority group in the United States. In their study of Latina immigrants, Fiallos 

et al. found broadly similar mental models of inheritance between this Latina population 
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and white, American populations. However, such similarities may not be observed in other 

communities. In addition, acknowledgement of existing gaps related to health care resources 

between communities (e.g., access to services) may generate additional challenges for 

translating scientific evidence into evidence-based clinical practice in diverse community 

settings.

Central to the clinical translation of genomic technologies is the need for effective and 

useable information systems and platforms such as electronic health records, online genomic 

information return approaches, and electronic decision aids. This important direction is 

illustrated in work by Paquin and colleagues (Paquin et al., 2019, this issue). This team 

developed aids to help parents make decisions about highly complex, often unfamiliar 

information related to whether-or-not to consent to genomic sequencing of a newborn 

child. Using an experimental design, informed by the reasoned action framework, this 

research showed that a parent’s active consideration of their values around newborn genomic 

sequencing decreased their negative attitudes towards sequencing, and increased uptake 

intentions. This type of work guides the design of decision aids, highlighting the strong 

influence of values clarification, and as such has implications for genomic translation in 

other contexts such as personal genome sequencing and secondary findings. According 

to Paquin and colleagues, decision aids for genomic testing need to consider the beliefs, 

preferences and goals of individual and family decision makers. Research in this area 

increasingly reveals the degree of uncertainty involved in potentially learning unanticipated 

results, and suggests it is imperative that patients and families are supported to make 

informed choices when deciding whether to undergo genomic testing.

The social and behavioral sciences have a central role to play in identifying effective 

approaches to facilitate diffusion of genomic information through families, communities, 

and healthcare teams. For example, one important question is - how can community-based 

health interventions be optimized to promote engagement in educational programs for 

those most at risk of common, heritable disorders? Guided by the health belief model, 

Prom-Wormley and colleagues identify which ‘cues for action’ – such as, family health 

history and perceived threat of disease - are most salient in motivating information seeking 

about common, heritable disorders. The study demonstrated how an individual’s perceived 

threat from a disease is a prime motivating factor for engagement in health education. 

The degree of perceived threat attenuates, but does not remove, the motivating properties 

of a having family history of these common disorders. Importantly, this work finds that 

the influence of these ‘cues’ did not differ between participants who were connected 

versus unconnected to traditional health care services. Thus, similar strategies may be 

effective in promoting engagement in health education about common heritable disorders 

in traditional clinical, as well as in non-medical community, settings. Building from this 

study, we can identify important related questions that require future research. For example, 

to what extent are individual-level and interpersonal-level factors associated with interest in 

community-based health education efforts? Recent work within Mexican-heritage families 

suggests that family-based education programs may be particularly effective in improving 

members’ family health history knowledge and activating interpersonal mechanisms aimed 

at increasing risk-reducing behaviors (de Heer et al., 2016; Lin et al., 2018). An open 

Koehly et al. Page 7

Soc Sci Med. Author manuscript; available in PMC 2022 December 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



question is whether such approaches would be similarly successful in other cultural contexts 

or with a focus on different health conditions.

Looking toward the future of genomic translation in clinical and community settings, it is 

important to consider the changing landscape of translation, wherein direct-to-consumer and 

other industry applications are shortening the timeline from discovery to implementation 

and popular adoption. As such, social and behavioral science will need to quickly evaluate, 

and in many cases anticipate, genomic products and services to pave the way for effective 

translation. For example, genomic approaches related to prevention and treatment of 

common health conditions (e.g., type 2 diabetes, obesity) are forecasted and desired for 

implementation in clinical and community settings (Bray et al., 2016; Floyd and Psaty, 

2016; Persky et al., 2018). However, the scientific evidence behind such products is often 

still emerging. With this future vision in mind, we must turn our attention to investigating 

communication about the inherent complexity of gene-environment interactions, gene-

behavior interactions, and gene expression processes related to common conditions as these 

will be difficult to effectively convey to patients and community members. There are also 

unanswered questions about what information is useful, how much information should be 

provided, at what stage, and in what contexts. Communicating these concepts and related 

emerging tests and interventions to healthcare providers and health systems in ways that 

are useful and useable will prove a challenge as well. This is only one example of many 

communication and behavioral science issues that will emerge as genome sciences and 

medicine mature and shift toward whole genome sequencing and related technologies.

Let us also consider that the development of genomic tools for health and medicine 

is only one part of the implementation of personalized medicine. It will be important 

for the behavioral and social science community to consider ways of incorporating 

genomics alongside other growing and emerging health technologies (e.g., lifestyle trackers, 

home-based medical monitoring) in behavioral interventions of the future. Relatedly, the 

movement of many elements of health and medical assessment and continuity of care from 

the clinical to the online and home contexts will mark a change that needs evaluation. 

It is yet unknown how genomic information provided in this context will be applied and 

communicated in family and community settings. In short, there is much for social and 

behavioral science to do to get out front of approaching genomic advancements to optimize 

translation to clinical and community settings.

4. Driving research through diversity

In order for genomic translation to result in public health for all, there is a need to increase 

representation from racial, ethnic, socially disadvantaged, and other underrepresented groups 

in both discovery and translation research. To do so, one must consider novel mechanisms 

for fostering community engagement with such groups. Tailored recruitment strategies are 

needed to increase representation of understudied populations so that research is effectively 

powered. Creating and evaluating approaches to study the role of genomic technologies in 

addressing or unintentionally exacerbating health disparities is also needed.
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We highlight papers in this issue that demonstrate inclusion of populations that are 

traditionally understudied, marginalized, or stigmatized in relation to genomics research. For 

example, the work of Prom-Wormley and colleagues focuses on a predominately African-

American sample to identify factors that motivate an interest, through family history, in 

attaining health education on common, heritable disorders (Prom-Wormley et al., 2019, 

this issue). Fiallos and colleagues consider how Latina immigrant women think about 

core genomic concepts, asking whether there is diversity of mental models of genomics 

held by various groups - information that is important when engaging Latina immigrant 

populations in genomics research (Fiallos et al., 2019, this issue). Moreover, Milliken-Smith 

and colleagues consider how gender inequity may impact the conduct of basic molecular 

science – particularly in the area of epigenomics (Milliken-Smith and Potter, 2019, this 

issue). In their review, the authors highlight biases that arise by overemphasizing the 

role of the mother, and a converse neglect of the role of the father, in the epigenetic 

intergenerational transmission of obesity risk. While epidemiological evidence suggests 

maternal and paternal contributors to obesity risk are roughly equal, most molecular 

studies and pertinent public policies focus on the mother. The authors consider strategies 

for attaining an epigenomic research agenda that is gender equitable. This work is a 

model of how normative social biases may exacerbate or create inequities due to limited 

representation of specific populations in new fields of molecular inquiry.

These papers provide insight into how genomics and genetic risk can influence the health of 

subgroups that are understudied and underrepresented in this arena. More research is needed 

– including how adverse social exposure affects gene expression and the roles of admixture 

and exposome in disproportionately poor health outcomes among persons of color such 

as Latinos and African Americans. In particular, three topics related to inclusivity in the 

production of genomic science that require more attention include: 1) the conflation between 

attributes of identity (e.g., race/ancestry, sex/gender); 2) the misuse of genomic discovery for 

the advancement of agendas that create and exacerbate health inequities; and, 3) the need for 

greater representation from, and participation by, non-Western societies in the production of 

genomic evidence. These three topics cut across levels of analysis and relevance to highlight 

gaps in inclusivity from different perspectives: from individual, to group, to society.

A challenge for social scientists working in health disparities and genomics research is 

to communicate to the biomedical science communities what attributes of identity—for 

both individuals and groups—are socially constructed and how those social constructs 

may conflate or even challenge biological paradigms. Researchers often comingle and 

conjoin constructs such as ethnicity, ancestry, culture and race (Bonham et al., 2005; 

Duster, 2015; Fujimura and Rajagopalan, 2011). As evidence continues to accumulate that 

genetic diversity is at least as variable within racial and ethnic groups as it is between 

(Moreno-Estrada et al., 2014), more research is needed by social scientists to understand 

the relationship between these socially constructed attributes of identity and their health and 

social outcomes.

The consequences of confusion between the biological and social homologues of identity cut 

widely across domains of social and behavioral research. Research that conflates biological 

and social identities can lead to erroneous conclusions that exacerbate health disparities. For 
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example, the diffusion of family health history information can be disrupted in pedigrees 

when social identity does not match its biological counterpart (for instance, a sister who is 

biologically a cousin). For personalized medicine, consideration of social identities could 

help ensure that clinical care supports both a patient’s biological and social identities.

As Fiallos and colleagues point out, ethnicity—which is based on cultural distinctions 

between groups primarily rooted in shared common-language—may shape mental models 

of disease inheritance (Fiallos et al., 2019, this issue). In turn these mental models should 

inform how genomic information is conveyed by genetic counsellors and other practitioners. 

Their qualitative work is exemplary of the type needed to fill gaps in within-group 

heterogeneity as they were careful to draw from the perspectives of Latina women from 

a variety of country origins.

Another area where social scientists are uniquely positioned to address issues that 

underlie health inequities is in challenging interpretations of genomic research that would 

serve to further marginalize certain social groups. Social science research is a primary 

means through which the research community demonstrates that health disparities are 

predominantly the result of social constructs. From a research perspective, the diffusion 

of genomic misinformation into the population, especially via social media, and how 

this misinformation may result in health disparities among targeted groups (i.e., by 

manufacturing the distrust of science or informing health policy that affects such groups) 

is an open area in great need of further investigation.

Most of the production of genomic knowledge is led by a few developed, Western nations. 

One way to foster genomics knowledge inclusivity is by building solidarity around science 

rather than around group membership. However, in their discussion of how large, state-

sponsored genomic research efforts produce an “infrastructure of solidarity” around the 

science, van Hoyweghen and colleagues (van Hoyweghen and Aarden, 2019, this issue) 

propose that individual trust in science is insufficient to instantiate large health data studies 

involving genomics. Rather, institutional-state actors need to reconstitute the social contract: 

you (the citizens) provide your data and we (the state) will make medical and scientific 

discoveries. While this paper takes a broad perspective, the authors note that such social 

contracts may exclude those without access to, or who may distrust, the medical and 

research institutions steering the way.

The field of genomics has many incredibly exciting advances on the horizon. However, 

history has shown that scientific advances can generate and exacerbate health inequities. 

The genomic research community has come to recognize that the inclusion of diverse 

populations is essential to fully understand the role of human genetic variation has on 

health and disease (Hindorff et al., 2018; Landry et al., 2018; Popejoy and Fullerton, 2016). 

Historically, genomic research has not included diverse cultures, ancestries, and geographic 

communities that make up the rich global diversity. There has not been emphasis on 

understanding marginalized populations and how social inequalities interacts with genomics 

in health and disease. How do we make the research inclusive? Where do we go to from 

here?
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International efforts are underway to increase global diversity in genomics research 

(H3Africa Consortium et al., 2014; Terry, 2014). These efforts would benefit from the 

integration of genomics-informed social science research to study the social context of 

health and disease in diverse global populations. This special issue highlights what can be 

gained from inclusion of more diverse populations (Smith et al., 2019, this issue). Without 

meaningful engagement and partnership with diverse communities, the discovery, translation 

and application of genomic and social science research for clinical and community benefit 

will be stymied and health inequities will be exacerbated (Bentley et al., 2017).

It is imperative for social and behavioral researchers to study questions of health equity. The 

first step is the rigorous integration of social science into genomics and vice versa. Scholars 

trained in interdisciplinary science are a prerequisite for this goal. Additionally, we should 

foster the growing awareness that the lack of inclusion of underrepresented communities in 

research is a barrier to good science and good health care. All benefit when all are included 

in a genomic research agenda driven by the full range and variation of human health and 

disease. To accomplish this, diverse study populations can and need to be engaged in a 

respectful, trustworthy manner by scientists to build partnerships for meaningful inclusion in 

research. Indeed, research agencies are beginning to hold scientists accountable for diversity 

in recruitment targets and are developing funding opportunities with clear goals regarding 

recruitment from underrepresented populations. Genomics-informed research conducted by 

social and behavioral scientists can be a leader in answering questions that are important for 

improving health equity and reducing health disparities.

5. Conclusion

Behavioral habits, social circumstances, environmental exposures, and access to care 

represent 70% of the proportional contributions to premature death (Schroeder, 2007). 

As such, the contributions of the social and behavioral sciences are pivotal in identifying 

solutions to the many challenges faced in improving public health and reducing illness 

and disease. All genomes lie within persons who lie within environments in space and 

time. Social and behavioral scientists are a primary source of expertise on the personal 

and environmental aspects of this interplay, and as such are a crucial ingredient to a 

comprehensive understanding of genomics. Conversely, all individuals are, in large part, 

a product of their genome, with behavior and response to environment driven in part by 

genetic makeup. As such, understanding of genomics is also an inescapable part of fully 

understanding human behavior and social systems. Yet, a full ecological lens that runs 

from genomes to society is rarely applied in research and intervention contexts. To access 

such scope and complexity will require teams that span the gamut through these ecological 

spheres. This work will also benefit from developing and testing social science theories that 

create a framework for investigations of this magnitude.

From a more immediately applied perspective, the science underlying the applications of 

genomics in precision medicine are in very early stages. As a result, there is still time for 

social and behavioral perspectives to contribute in formative ways. The papers included 

herein represent a sampling of the exciting science being conducted at this interface. There 

is, however, still much more work to be done. As discussed above, we see several areas 
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as crucial ones for the social science community to begin to participate in more fully, in a 

transdisciplinary manner.

First, given the complexity of our social and behavioral worlds, and the potential impact of 

behavior and social exposures on health outcomes, there is a need for much more in-depth 

research on the influence of social and environmental factors on gene expression (and vice 

versa). In particular, the social and behavioral sciences can inform understanding of the 

range of potential exposures that may impact health through gene-environment interactions 

and epigenomic modifications. Such exposures may include interpersonal exposures, such 

as social support or social isolation, and behavioral exposures, such as physical activity or 

diet. In so doing, we can leverage our expertise in assessing cognitive, social, and behavioral 

constructs to develop well-measured phenotypes, endophenotypes, and phenotypic clusters 

for genomic discovery research.

Second, within the clinical setting, both providers and patients bring with them knowledge, 

experiences, preferences, attitudes, values and beliefs. New genomic discoveries, sometimes 

of unclear clinical significance, add a further layer to the clinical encounter. Patients are 

faced with integrating this complex, often probabilistic genomic information with their 

existing mental models and understanding of genetics and health. In turn, these individuals 

will often discuss and reinterpret this information with family members and with their 

communities. At each stage of this process, miscommunication and misunderstanding can 

occur that may impact health-related decisions and behaviors. Our research agenda should 

encompass how individual differences, as well as family and community characteristics, 

influence the process of translating genomic information into health promoting behaviors. 

This could inform the development of context-sensitive communication and training 

approaches to inform dissemination at every step in the process.

Finally, to improve public health through genomics, we must engage in inclusive science 

such that everyone is involved in discovery and translation research and dissemination 

efforts. Social and behavioral scientists bring with them an expertise in community 

engagement, the politics of identity, and theories of social action that can inform recruitment 

strategies of underserved, under-resourced, and understudied populations.

As we move this science forward, with consideration of how individual, family, community, 

and society-level factors impact discovery and translation, we anticipate that theories and 

models underpinning this work will be modified and updated as new data come available. 

We imagine that such new theories and frameworks are on the horizon that span genes to 

society such that research can more effectively interrogate the sprawling pathways that effect 

health and wellbeing. This process requires truly transdisciplinary contributions, allowing 

social science to inform genomics and vice versa. New initiatives in cross-training and 

funding that marry these disciplines by design are necessary to move the shared principles of 

discovery, translation, and health equity to the forefront of genomics.
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Fig. 1. 
A framework for the interplay between social, behavioral and genomic science that promotes 

health equity.
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