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Abstract

Since the completion of the Human Genome Project, progress
toward translating genomic research discoveries to address
population health issues has been limited. Several meetings of
social and behavioral scientists have outlined priority research
areas where advancement of translational research could
increase population health benefits of genomic discoveries.

In this review, we track the pace of progress, study size and
design, and focus of genomics translational research from
2012 to 2018 and its concordance with five social and
behavioral science recommended priorities. We conducted

a review of the literature following the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis Guidelines
for Scoping Reviews. Steps involved completing a search

in five databases and a hand search of bibliographies of
relevant literature. Our search (from 2012 to 2018) yielded
4,538 unique studies; 117 were included in the final
analyses. Two coders extracted data including items from the
PICOTS framework. Analysis included descriptive statistics

to help identify trends in pace, study size and design, and
translational priority area. Among the 117 studies included in
our final sample, nearly half focused on genomics applications
that have evidence to support translation or implementation
into practice (Centers for Disease Control and Prevention Tier
1 applications). Common study designs were cross-sectional
(40.2%) and qualitative (24.8%), with average sample sizes
of 716 across all studies. Most often, studies addressed
public understanding of genetics and genomics (33.3%), risk
communication (29.1%), and intervention development and
testing of interventions to promote behavior change (19.7%).
The number of studies that address social and behavioral
science priority areas is extremely limited and the pace of
this research continues to lag behind basic science advances.
Much of the research identified in this review is descriptive
and related to public understanding, risk communication,

and intervention development and testing of interventions

to promote behavior change. The field has been slow to
develop and evaluate public health-friendly interventions and
test implementation approaches that could enable health
benefits and equitable access to genomic discoveries. As

the completion of the human genome approaches its 20th
anniversary, full engagement of transdisciplinary efforts to
address translation challenges will be required to close this
gap.
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Implications

Practice: Practitioners can promote existing
evidence-based translation efforts (e.g., Tier 1
genomics applications) in collaboration with so-
cial and behavioral researchers.

Policy: Policymakers can use social and behav-
ioral approaches by aligning priorities with the
translation continuum and five priority areas for
translational genomics research.

Research: Social and behavioral scientists should
engage in interdisciplinary research collabor-
ations that consider the five priority areas for
translational genomics research.

INTRODUCTION
Since the completion of the Human Genome Project
in 2003, substantial attention has been focused on
pursuing genomic discoveries to improve the under-
standing of genetic mechanisms in disease devel-
opment. Technological advances also have greatly
reduced the cost of sequencing an individual’s
genome, resulting in increasingly affordable and
widely available information for researchers, clin-
icians, and the public [1, 2]. This excitement has been
matched with significant financial investment and
steep upward trends in publications related to basic
genomics and biomedical research [3]. Nevertheless,
considerably less progress has been made in transla-
tional research [4], defined as research that focuses
on the evaluation and implementation of genomics
discovery to improve the health of individuals and
address population health disparities [5-7].
Challenges related to translating genomic dis-
covery for clinical and public health impact requires
a broad base of expertise [8]. Indeed, many have
suggested that bringing knowledge and skills from
the social and behavioral sciences to research teams
is an essential aspect of fulfilling the translational
agenda in genomics [9, 10]. As early as 2005, social
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and behavioral scientists began identifying research
priorities to inform efforts to translate genomic dis-
covery into population health benefits [11]. Other
more recent initiatives have further increased dis-
cussions about the accessibility of genomics and
elevated the importance of social and behavioral
sciences in translational efforts. These include sev-
eral reports from the Roundtable on Genomics
and Precision Health, which was established by the
National Academies of Medicine [7, 11-15].

Furthermore, in 2010, the National Human
Genome Research Institute (NHGRI) advanced the
conversation by publishing the proceedings of an
interdisciplinary group of scientists who developed
overarching recommendations for translational so-
cial and behavioral science research in genomics
[14]. The group identified a need to improve genetic
literacy, identify whether genomic information im-
proves risk communication and adoption of health
behaviors, and explore whether genomic discovery
can elucidate new behavioral intervention targets.
Other ideas generated for this social and behavioral
science agenda have included developing interven-
tions for health behavior change and studying the
implementation of genomics applications [7, 11-14].
Since initial calls for engagement, social and be-
havioral investigators have made some progress
in translating genetics applications for population
health [9]. For example, social and behavioral re-
searchers have investigated individuals’ preference
to learn genomics information, finding that deci-
sion support is needed to help individuals make in-
formed decisions about their genomics results [16].
Other efforts have included investigating the impact
of family health history knowledge on cancer risk
perceptions and uptake of cancer screening among
family members [17, 18].

Given these initiatives, opportunities are great
for social and behavioral scientists to engage in
supporting genomics translation; however, to date,
there have been no systematic efforts to consider the
extent to which the recommendations for translation
research priorities identified by social and behav-
ioral scientists have been heeded. Thus, the ob-
jective of the current review is to conduct a scoping
review of the literature to assess the pace of progress
in this direction and provide descriptive informa-
tion about studies (sample size and study design),
as well as to assess the concordance of translational
research with priorities outlined by behavioral and
social sciences in the past decade.

METHODS

Developing search criteria (inclusion/exclusion criteria)

We identified social and behavioral science trans-
lational priority areas within the field of genomics.
Using key articles and commentaries that have
discussed research agendas related to genomics

translation since 2005, we extracted priority areas
suggested by previous consensus reports [7, 11-14].
A comprehensive list of potential research areas was
identified. We then mapped the overlap between
these areas and merged themes through rounds of
discussion among coauthors. The final set of priority
areas included: (i) public understanding of genetics
and genomics (public included patients, providers,
and the general public; also included the develop-
ment of measures to assess public understanding),
(ii) genetics and genomics risk communication
(including comparisons of risk communication strat-
egies), (iii) adequate reach of genomics-informed
interventions (e.g., extent to which a genomics ap-
plication has reached target audiences, consider-
ation of disparities in access to genetics-informed
applications), (iv) intervention development and
testing of interventions to promote behavior change
(e.g., testing the potential for genomics to increase
the potency of health behavior interventions or as-
sessing the impact of genomic information on health
behaviors), and (v) new behavioral targets informed
by genomics and genetics (e.g., identification of be-
havioral phenotypes that underpin behavioral ad-
herence, which are likely to have common genetic
underpinnings).

Conducting the search

Methods for this literature review followed the
Preferred Reporting Items for Systematic Reviews
and Meta-Analysis for Scoping Reviews guidelines
and was facilitated by a professional research li-
brarian (S.P.). We completed literature searches
in Medline/PubMed, Embase, PsychINFO, Web
of Science, and the Public Health Genomics and
Precision Health Knowledge Base (PHGKB) data-
base from the Centers for Disease Control and
Prevention (CDC). The search took place on
October 4, 2018. We searched databases from
January 2012 (since the PHGKB began tracking
articles related to genomics translation) to October
2018. Additional modifications and updates were
made on March 3, 2020. Keywords included con-
cepts related to genetics, genomics, precision medi-
cine, intervention, translation, and implementation
(see Supplementary Table 1 for the full set of search
criteria). We also hand-searched bibliographies of
relevant literature and previous systematic reviews
to identify studies that were not captured in the ini-
tial database searches. All titles were imported into
EndNote version X8 and Covidence was used to or-
ganize and manage the review process [19, 20].

Study selection

Inclusion criteria for studies were: English lan-
guage, published between 2012 and October 2018,
full text provided, and a focus on one of the five so-
cial and behavioral sciences translational areas. All
study designs were included. We excluded studies
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that were editorials, abstracts, or posters. Only one
article was selected per study. We also excluded
studies focused on family health history (FHH;
n = 66) for two reasons: (i) FHH is not a transla-
tional product of genome discovery (though there
have been refinements in FHH based on genomic
advances) and (ii) at least four systematic reviews
on the topic have been published since 2012 [17,
18, 21-23]. We also excluded newborn screening
(n = 24) studies from our review as there have been
several prior reviews and we chose to focus on
studies of adults [24-27].

Our search resulted in 4,538 unique studies. Two
reviewers (C.G.A. and S.P.) then conducted initial

title and abstract screening to identify full studies
that were assessed for eligibility. A total of 448
studies were assessed and 331 were removed during
this process, resulting in 117 studies included in our
final analysis (Fig. 1).

Data extraction

Data extraction took place using a Google Survey
Form, where two authors (C.G.A. and S.P.) simul-
taneously extracted information from each of the
117 studies. We used elements of the PICOTS frame-
work to extract information from each study: study
aims or goals (I), sample size, study population, and
participants (P), location (USA or international;

Articles excluded after title/abstract

screening (n=4,090)

Full-text articles excluded (n=331)
Non-behavioral science priority area
(n=108)

Part of same study (n=3)
Family health history (n=66)

Review (n=44)
Commentary (n=42)
Pharmacogenomics (n=25)
Newborn screening (n=24)
ELSI (n=12)

No full text (n=4)
Duplicate (n=2)

Retracted (n=1)

( N\
Articles identified through database
c
o searches (n=5,997)
§ PubMed (n=1,186)
= Embase (n=2,152)
b= PsycINFO (n=806)
% Web of Science (n=1,426)
- PHGKB (n=427)
A\ J
)
&
= Articles after de-duplication
o (n=4,538)
| .
(@]
(%)
-/
)
>
=
= Full-text articles assessed for
‘ap eligibility (n=448)
w
-
-c . . .
% Studies included for analysis
= =
2 (n=117)
=

Fig 1 | Preferred Reporting Items for Systematic Reviews and Meta-Analysis for Scoping Reviews flow diagram depicting the flow of infor-
mation through phases of review process. Note: Articles that described the same study were removed at the full-text screening stage so

that only one article per study was included in our final sample.
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2012 2013 2014

2015 2016 2017 2018

Date | Genomics Initiative

2004 | Evaluation of Genomic Applications in Practice and Prevention

2006 | Seed funding to CDC Programs

2007 | The Cancer Genome Atlas Project

2007 | NHGRI awards grants to support technologies to reduce cost of DNA sequencing

2010 | H3 Africa Initiative

2010 | NHGRI consensus workshop

2014 | CDC Toolkit for Public Health

2016 | Cancer Moonshot

2016 | All of Us

Fig 2 | Annual trends in number of studies as they relate to key genomics initiatives. Key initiatives are included to highlight opportunities
that may spark interest in genomics research among social and behavioral scientist. Note: 2018 includes studies through October 2018

search.

S), study design (e.g., randomized control trial, co-
hort, case-control, cross-sectional, case report, and
other), and outcomes (O). We also identified social
and behavioral science priority areas (determined
one priority area per study). If multiple social and
behavioral science priority areas were possible (e.g.,
intervention development that focused on risk com-
munication), the two primary coders (C.G.A. and
S.P.) consulted with the study team to determine
the primary priority area. The results of each study
were also categorized into one of three tiers based
on CDC’s public health genomics evidence tiers
(Box 1). These applications included: Tier 1 (an evi-
dence base that supports its implementation into
practice), Tier 2 (an evidence base that is insuffi-
cient to support its use), or Tier 3 (an evidence base
that is against or discourages its use). Other extrac-
tion elements included: funding sources (govern-
ment, nongovernment, institutional, international,
and none; see Supplementary Table 2 for all studies

and details) [28].

Data synthesis and analysis

After completing data extraction, we analyzed our
results to identify trends in the pace of research
(number of studies, CDC tiers, and funding mech-
anisms), descriptive information about study design
and sample size, and description of translational pri-
ority areas, including the number of studies in each
priority area and characteristics of these studies.

Box 1. Definitions of genomics evidence tiers

* Tier 1—-Genomic applications that have a base
of synthesized evidence that supports imple-
mentation in practice.

e Tier 2—Genomic applications that have

synthesized evidence that is insufficient to sup-

port their implementation in routine practice.

Nevertheless, the evidence may be useful for

informing selective use strategies (such as in

clinical trials) through individual clinical, or
public health policy, decision-making.

Tier 3—Applications either (i) have synthesized

evidence that supports recommendations

against or discourages use or (ii) no relevant
synthesized evidence is available.

RESULTS

Pace of genomics translation research in behavioral and so-
cial sciences, tiers, and funding mechanisms
An average of 16.7 studies was published each year
from 2012 to October 2018 (n = 117 studies). There
was an upward trend in the number of studies during
this time ranging from 6 (2012) to 23 (2017; Fig. 2).
Nearly half of the studies (43.6%) presented evi-
dence to support implementation into practice
(Tier 1 applications; Table 1). Hereditary Breast
and Ovarian Cancer (HBOC) accounted for 76% of
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Table 1 | Overview of sample

Nor mean % or range SD

Studies per year® 16.7
Sample size 716.14 2,123.3
Study design
Cross-sectional study 47 40.17
Qualitative 29 24.79
RCT 21 17.95
Cohort study 8 6.84
Mix methods 8 6.84
Case report 3 2.56
Case—control study 1 0.85
Priority area
Public understanding of 39 33.33
genetics and genomics
Risk communication 34 29.06
Intervention development 23 19.66
and testing
Adequate reach of intervention 21 17.95
New behavioral targets 0 0
Tiers
Tier 1 51 43.59
General genetics 40 34.19
Tier 3 19 16.24
Tier 2 7 5.98
Located in USA 82 70.09
Funding type
Government 57 48.72
Not listed 26 22.22
International 16 13.68
Nongovernment 15 12.82
Institutional funding 3 2.56

2018 studies were only included through October 2018. Average number of
studies per year was calculated based on seven full years, including all of 2018.

Tier 1 applications. These studies largely involved
assessing knowledge, beliefs, and understanding of
HBOC-related issues (e.g., genetic testing, return
of results, and sharing results with family mem-
bers) among those tested with genes that predispose
to HBOC. Fewer studies focused on genes related
to colon cancer in Lynch syndrome (18%). These
studies included models of education about Lynch
syndrome and addressing clinic or organizational-
level issues related to the implementation of Lynch
syndrome programs. The number of studies about
genetics in general (i.e., unrelated to a specific
evidence-based genomics Tier or specific genetic
condition or disease) also increased slightly over
time, while studies addressing Tier 2 and Tier 3,
tiers where evidence is insufficient or unavailable to
support implementation, remained consistently low
(Fig. 3).

Nearly half of the studies (n = 57) were govern-
ment funded, with the majority funded by the
NHGRI (34.4%) and the National Cancer Institute
(NCI; 31.2%). Studies funded by NHGRI included

a wide range of topics, such as testing noninferiority
trials to compare new strategies for the delivery of
genetic test results [29-32] and disclosure of genetic
information to family members [33-36]. Examples
of NCI-funded studies included: sharing of cancer-
genetic results with family members [37], assessing
participant recruitment and retention [38, 39],
and knowledge and beliefs about cancer genomics
[40-42].

Study sample sizes and study designs

Of the 117 studies, most were descriptive
cross-sectional surveys (40.2%; Fig. 4). These studies
assessed: the public’s understanding of genetics and
genomics (e.g., knowledge, beliefs, attitudes, and ex-
pectations) [41-51], provider’s understanding and
motivations [52-58], and the impact on target audi-
ences of receiving personalized genomic results [59].

Qualitative studies (24.8%) were less common
across all years. Qualitative research topics were
similar to those described in cross-sectional research;
however, these studies included a diverse sample of
key informants, including genetic counselors [60,
61], clinicians [62], lay individuals [63-82], and
leadership from organizations of interest [83, 84].

Randomized trials (17.9%) involved the trials to
compare different approaches to genetic counseling
(e.g., web-based platform vs. standard care, exam-
ination of recruitment strategies for genetic coun-
seling, and mode of delivery) [29, 30, 85-87] and
assess the impact of genetic counseling on motiv-
ation and behaviors (e.g., for diabetes prevention
behaviors, Alzheimer’s disease risk, and dietary in-
take) [88, 89, 90-92].

The average study sample size across all years
and all studies was 716 (Standard Deviation 2,123).
The average sample size increased from 510 partici-
pants in 2012 to 1,229 participants in 2017. Sample
size was commonly determined by the data set
being used for secondary data analysis (e.g., Health
Information National Trends Survey, National
Health and Nutrition Examination Survey, and
National Health Interview Survey).

Engagement in translational priority areas

Of the five identified social and behavioral science
priority areas, studies most commonly addressed
public understanding of genetics and genomics
(33.3%). Among studies that addressed public
understanding, the majority were cross-sectional
(64.1%) and focused on general genetics (51.3%;
see Supplementary Table 3). This category had the
largest average sample size (n = 1,353) of all focus
areas. Public understanding studies largely were de-
signed to assess the awareness and perceptions of
genetics [43, 49, 51, 57, 66, 93] and demographic
factors associated with understanding [42, 46, 47].
Others sought to characterize participation in gen-
etics and genomics research [45, 53, 91] and assess
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Fig 3 | Annual trends in number of studies based on evidence tiers. Note: 2018 includes studies through October 2018 search. “General”
refers to articles that are unrelated to a specific evidence-based genomics tier-specific genetic condition or disease.

the interpretation and comprehension of results [71].
Two studies focused on genetic literacy and psycho-
metric properties of a genetic literacy tool [50, 92].
Finally, studies considered attitudes and knowledge
of genetics among providers [52, 93], including the
assessment of education and training needs [62, 94,
95].

The next most common focus area was risk com-
munication (29.1%). Risk communication included
both qualitative (29.4%) or cross-sectional (29.4%)
methods. Risk communication studies were most
likely to relate to Tier 1 applications (e.g., HBOC
and Lynch syndrome; 58.8%). Studies commonly
evaluated ways to improve risk communication
through enhancing genetic counselor communica-
tion skills [60, 61], identifying the best format for
delivering risk information (e.g., comparing gen-
etic counselor to web platforms in delivery of risk
information) [63, 80], and a better understanding
of patient preferences for receiving risk information
[96]. Numerous studies described risk communica-
tion patterns amongst affected individuals and their
family members [33, 36, 37, 59, 66, 97-99], such as
communication patterns that influenced the likeli-
hood that family members would consider genetic
testing [100]. Also, studies assessed the accuracy of
recall of genetic risk among patients [101, 102] and
ways to manage uncertainty about genetic test re-
sults [103, 104].

Behavior change intervention development
and testing were the focus of 19.7% of studies.
About half were randomized control trials (47.8%),
mostly conducted in the USA (82.6%), and feder-
ally funded (73.9%). Most studies in this category
were evaluating the provision of genetic infor-
mation as the intervention. For example, studies
provided personalized genetic information about
Apolipoprotein E genes, diabetes, or single-
nucleotide polymorphisms relating to common
disease risk to assess whether disclosure of this in-
formation resulted in behavior changes, such as
smoking cessation, cancer screening, and dietary
intake [105, 106, 85, 87, 107, 108]. One study de-
scribed an intervention to improve the uptake of

genetic counseling and testing among high-risk
breast cancer survivors [109] and another discussed
the development of an educational intervention to
improve the understanding of gene-environment
interaction [65]. Interventions also included clin-
ician decision support for familial hypercholester-
olemia and to improve clinician’s confidence in
incorporating genetics into practice [54].

Studies related to adequate reach (18%) were
primarily qualitative (43%) and focused on Tier 1
applications (62%). Studies focusing on adequate
reach had the smallest average sample size of all
categories (sample size = 273). Often, studies in
this category described facilitators and barriers to
uptake of genetic counseling and testing among di-
verse populations. Most of these studies aimed to
characterize reasons for underrepresentation of mi-
nority populations and how to better engage them
in genetic counseling and testing [66, 69, 110, 111,
75, 112-114]. A few of the studies evaluated innova-
tive recruitment strategies for hard to reach popu-
lations, including partnerships with advocacy and
community-based organizations [81, 115]. Other
studies evaluated informed consent processes, such
as using different informed consent procedures to
ensure understanding among participants [116, 74].
Lastly, studies characterized systems-level barriers
to achieving adequate reach and implementation of
genomics interventions [117, 82, 118]. Regarding the
final social and behavioral priority area, we found
no studies that were categorized as new behavioral
intervention targets.

DISCUSSION

With this scoping review, we sought to describe
translational research and its concordance with pri-
orities outlined by social and behavioral scientists
since 2012. The number of studies published marks
slow advancement in research related to genomics
discovery translation. On average, 16.7 studies were
published each year as compared to approximately
97,000 basic science genomic studies published in
the same time period. This slow pace of translational
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Fig 4 | Annual trends in number of studies based on study design. Note: 2018 includes studies through October 2018 search.

research in behavioral and social sciences has been
noted in other fields. For example, a systematic re-
view of grants in diabetes research identified 8%
of the portfolio as focused on psychosocial or so-
cial science [119]. The authors of the review noted
that 8% was very low, despite being substantially
higher than social and behavioral science contribu-
tions to genomics translation. These results suggest
the critical need to continue building evidence in
the five key priority areas where social and behav-
ioral researchers can be important interdisciplinary
partners.

One of the challenges underpinning slow trans-
lation is the inability to galvanize social and be-
havioral scientists around research priorities for
genomic translation. Previous systematic focus
group discussions with social and behavioral scien-
tist members of the Society of Behavioral Medicine
(SBM) lend useful insights. For example, SBM par-
ticipants indicated that they have been hesitant to
engage in genomics translational research due to a
lack of understanding of what is considered “trans-
lation ready.” [120] These participants also were
largely unaware of evidence-based ratings on gen-
omic applications. Additional concerns were re-
lated to social and behavioral scientists’ inability
to find collaborators with genetics expertise willing
to engage in translation research. Efforts to address
these challenges, such as supportive collaborative
networks to inform and engage social and behav-
ioral scientists, could accelerate genomics transla-
tion research.

Drolet and Lorenzi describe a biomedical research
translation (BRT) model that also could be useful
for guiding social and behavioral scientists in consid-
ering translation research gaps [121]. The BRT con-
tinuum follows knowledge translation research from
bench to human application with bridges and the
potential for “chasms” on the way to clinical applica-
tion, established clinical practice, and public health.
The BRT holds that evidence needed to move scien-
tific discoveries into practice and population health
benefits differ across this translation continuum.
Much of the social and behavioral translation

research since 2012 has focused on the CDC’s Tier 1
genomic applications, that is, those with an evidence
base to support clinical and public health deploy-
ment. These research needs present relatively late in
the translation continuum.

Translation research related to Tier 1 applications
have been focused on two priority research areas,
public understanding and risk communication |7,
11-14]. These studies used descriptive methodolo-
gies—most commonly cross-sectional and qualitative
methods—to identify differences in knowledge and
beliefs about genomics, preferences for delivery of
results, and provider-level facilitators and barriers
to implementation. The studies also had consider-
able overlap in the types of research questions ad-
dressed. Drolet and Lorenzi’s framework suggests
that fostering efficient translation to clinical practice
and public health impact will require systematic re-
search on implementation and adaptation. Thus,
the limited research related to the implementation
of established Tier 1 applications is surprising and
represents an important chasm in the translation
continuum [121].

Drolet and Lorenzi’s BRT model suggests that
translation research related to Tier 2 (applications
not ready for routine implementation but poten-
tially useful in decision-making, n = 7 studies) and
Tier 3 applications (applications that are unsuitable
for implementation or have no evidence for imple-
mentation, n = 19 studies) would give priority to
determining the safety and efficacy of these applica-
tions (i.e., clinical trials). Currently, behavioral and
social scientists’ involvement in Tier 2 and Tier 3
applications largely consider public understanding
(e.g., attitudes and awareness about genetic testing for
certain diseases and direct to consumer testing) and
risk communication about results. Going forward, ac-
celerating potential translation will require research
that examines promising applications with respect to
whether they are efficacious compared to standard
practice in reducing risk or improving health out-
comes. Considering the specific research needs
concordant with the translation continuum in the
identified priority areas could reduce the likelihood
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of chasms occurring at multiple points in the gen-
omic discovery translation continuum.

Lastly, we note that social and behavioral scien-
tists’ contributions to basic science discovery are
largely lacking. For example, we identified no pro-
gress in the priority area “new behavioral targets
informed by genomics and genetics.” As previ-
ously suggested, research exploring the commonal-
ities across behaviors and possibility of adherence
phenotypes that may have genetic underpinnings
is nascent [14]. Similarly, genetic discovery contri-
butions to potential biomarkers of moderating and
mediating mechanisms targeted by interventions
and indicators of intervention benefit have not been
explored [14]. Research in this area could produce
more specific and sensitive information about how
social and behavioral interventions operate and
guide new approaches to tailoring.

Some large-scale and coordinated efforts to ad-
vance translational genomics research are currently
underway, including the National Human Genome
Research Institute’s Electronic Medical Records
(eMRGE) network [122], Implementing Genomics
in Practice (IGNITE) Network [123], National
Institutes of Health (NIH) All of Us Research
Program [124], and National Cancer Institute’s
Cancer Moonshot [125] to accelerate cancer re-
search. The CDC’s Office of Genomics and
Precision Public Health also actively works to trans-
late genetics to the public [126, 127]. Each of these
initiatives offer great opportunities to accelerate the
pace of social and behavioral scientists’ involvement
in translational genomics research.

Limitations

There are limitations to consider in the current
scoping review. First, we did not score studies to re-
port the quality of evidence [128]. As the number of
studies increases, future systematic reviews will be
needed to characterize the rigor of studies (e.g., use
of validated measures and whether studies are ap-
propriately powered) and include more descriptive
demographic information about the populations tar-
geted by these studies. Second, we selected the year
2012 as the start of our review timeframe, which was
the beginning of the PHGKB tracking system, and,
2 years after, a large NHGRI consensus report was re-
leased delineating priority areas for social and behav-
ioral scientist in genomics [14]. The PHGKB was the
main source of identifying studies, along with other
databases, including PubMed, Embase, and Web
of Science. We deemed 2012 the year to begin our
search as it provided over 8 years since the initial calls
for social and behavioral scientists to be involved with
genomic translation (beginning in 2005) and over
10 years since the completion of the Human Genome
Project. However, it is possible that our search missed
relevant studies that were published prior to 2012.
Third, we focused on published literature, likely

missing some efforts that were reported only in gray
literature (e.g., reports, nonpeer reviewed). Given our
focus on research, this was an appropriate exclusion
criterion; however, some reports or efforts that may
have taken place (e.g., Tier 1 applications in state
health departments) were likely missed. Furthermore,
we excluded some common genetic translation appli-
cations, such as newborn screening and family health
history, as prior reviews have focused on these ap-
plications; this eliminated 90 studies. Given our ob-
jective to generally characterize the field of ongoing
research, our sampling unit was study and not manu-
script. Only one article was included per study. For
this reason, comparisons of the number of publica-
tions for discovery and translation are not entirely
congruent. However, the inclusion of multiple manu-
scripts per study would not have greatly shifted the
discovery—translation ratio. Finally, we restricted our
search criteria to English only and may have missed
additional translation research.

CONCLUSION

In the realm of biomedical research, the vast majority
of genomic studies continue to focus on discovering
genes and related mechanisms that impact disease.
As these findings accumulate, it becomes increas-
ingly important that emphasis is placed on building
an evidence base to guide the translation of this
knowledge to achieve population health impact.
Our review suggests that this effort is moving slowly.
Indeed, the pace of translational research in behav-
ioral and social sciences raises the concern that gen-
omic applications will not reach populations that
could benefit from them, could exacerbate health
disparities, and undermine the potential of preci-
sion public health and medicine [129]. Ongoing
large-scale NIH-funded programs offer the chance
to expand upon and accelerate research in five pri-
ority areas that have been suggested consistently to
advance translation impact (public understanding,
risk communication, adequate reach of interven-
tions, intervention development and testing of inter-
ventions to promote behavior change, and new
behavioral targets). Intensified effort is needed to
anticipate and identify genomics translation chasms
related to these five suggested areas where social
and behavioral science contributions are critical.

SUPPLEMENTARY MATERIAL

Supplementary material is available at Translational Behavioral
Medicine online.
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