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Effective use of genetic and genomic data in cancer prevention and
treatment depends on adequate communication with patients and
the public. Although relevant empirical work has emerged, the
scope and outcomes of this communication research have not been
characterized. We conducted a comprehensive scoping review of
recent published research (2010–2017) on communication of
cancer-related genetic and genomic testing (CGT) information.
Searches in six databases revealed 9243 unique records; 513 papers
were included. Most papers utilized an observational quantitative
design; fewer utilized an experimental design. More attention has
been paid to outcomes of CGT results disclosure than to decision
making regarding CGT uptake or the process of results disclosure.
Psychosocial outcomes were most common across studies. This
literature has a strong focus on BRCA1/2, with few papers focused
on Lynch syndrome or next-generation technologies. Women,

Caucasians, older adults, and those of higher socioeconomic status
were overrepresented. Research gaps identified include the need for
studies on the process of CGT communication; examining
behavioral, decision making, and communication outcomes; and
inclusion of diverse populations. Addressing these gaps can help
improve the use of genomics in cancer control and reduce
disparities in access to and use of CGT.
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INTRODUCTION
Advances in genetic and genomic technologies are transform-
ing cancer prevention and care.1 Genetic-based risk assess-
ment can help define cancer risks for individuals and families
and facilitate decision making about risk management
options.2–6 Genomic tumor data may also inform choice of
therapy for cancer patients.7 Effective use of genetic and
genomic data in cancer care depends strongly upon commu-
nication with patients and the general public. Given that
genetic and genomic information generated for individuals
is becoming increasingly complex, understanding how
this information is communicated and understood is a key
priority for research and clinical practice.
A growing body of empirical literature has emerged to

address these questions. Yet the scope and nature of this work
are diffuse. A comprehensive examination of the state of
the science on communication of cancer-related genetic
and genomic testing (hereafter CGT) will add to our

understanding of which communication processes and out-
comes have been the focus of previous studies and identify
research gaps. Prior reviews have examined some aspects of
the literature on communication about CGT and have mostly
focused on the psychosocial and behavioral outcomes of
returning genetic test results in the context of inherited cancer
syndromes.8–10 Other reviews have focused specifically on
lower risk contexts. For example, Hollands et al.11 examined
the impact of communicating DNA-based disease risk
estimates on risk-reducing health behaviors and behavioral
motivation,11 and McBride et al.12 reviewed consumers’ views
on direct-to-consumer genetic information.12 Our recent
landscape analysis of published reviews and meta-analyses
found that the most frequent area of focus among these
reviews was the psychological and behavioral impact of
testing.13 However, the landscape analysis did not examine or
synthesize the characteristics of the individual papers that
comprise this literature.
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In our landscape analysis, we proposed a model delineat-
ing phases of CGT-related communication with patients,
consumers, and the general public, which is based on
models of patient–provider communication.14 As shown in
Fig. 1, the phases of this continuum are (1) baseline
knowledge and awareness of CGT, which forms the context
for communication; (2) decision making (i.e., any commu-
nication about whether or not to have CGT); (3) process of
communication about CGT (e.g., return of results); and (4)
intermediate and distal outcomes of communication of
CGT results (e.g., anxiety, health behavior change).13 As
discussed above, prior reviews have mostly focused on the
last phase. However, developing a complete understanding
of communication outcomes requires a thorough analysis of
all phases of the continuum.
The purpose of this review was to comprehensively examine

published empirical research on communication about CGT
between providers and patients or with consumers across the
four phases of our continuum. Because our purpose was to
describe the state of this research, we conducted a
scoping review, a type of review that maps the relevant
literature,15 rather than a systematic review focused on a more
targeted question. We investigated the characteristics of
studies examining the communication of CGT information,
as well as the populations included in these studies, to
identify both areas of strength and research gaps within the
literature.

MATERIALS AND METHODS
Literature search
We utilized Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines.16 We
conducted a comprehensive electronic literature search of

articles published between January 2010 and January 2017
in the following databases: Medline, Embase, CINAHL,
PsycINFO, Cochrane Library, and ERIC. This timeframe
was selected both to allow a focus on recent research and to
capture the period when next-generation sequencing
technologies became available. We used controlled vocabu-
lary (MeSH, EMTREE, and PsycInfo Subject Headings)
where possible, combined with key words due to the
lack of standard search terms in this literature. The
broad categories for search terms included cancer, genetic/
genomic communication, provider/direct-to-consumer, and
patient/public. The full Medline search strategy is presented
in Supplemental Appendix A.

Inclusion and exclusion criteria
Detailed inclusion and exclusion criteria were developed
through an iterative process of review and testing. Inclusion
criteria were English language, included cancer-related genetic
and/or genomic information, and relevant to at least one
phase of the CGT communication. Articles were excluded if
they focused only on providers or family communication,
presented normative analyses, or did not present any
empirical data. Articles were not restricted based on study
design or outcome.
A total of 9243 unique papers were initially identified

(Fig. 2). All titles and abstracts were reviewed by a trained
coder, with 20% reviewed by a second coder. The level of
agreement between coders for the decision to advance the
paper to full-text review was adequate17 (Cohen’s kappa=
0.70; intercoder agreement= 92%). For dual-coded articles, if
at least one coder indicated “yes,” the article progressed to the
next stage of review. All full-text articles (n= 1297) were then
evaluated by two independent coders; disagreements were
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resolved by a third coder. There were 513 articles included in
the final sample (Supplemental Table).

Data extraction
We developed a detailed data extraction protocol through
several iterative rounds of review and testing (Supplemental
Appendix B). The protocol included five major sections: (1)
general study information, (2) quantitative outcomes and/or
qualitative themes, (3) cancer and genetic area of focus, (4)
participant characteristics, and (5) return of results processes.
A single coder extracted information from each article, with a
second coder extracting information for 10% of the articles. A
third coder reconciled all discrepancies and determined a final
code. Across 84 codes, only six had intercoder reliability that
fell beneath predetermined thresholds (i.e., Cohen’s kappa of

0.60 and 80% intercoder agreement). The consensus coder
also reviewed the use of these six codes.

RESULTS
Study characteristics
Over half (57%) of included studies were conducted in the
United States (Table 1). A range of study designs was used;
the majority of papers (54%) utilized a quantitative, observa-
tional design (e.g., longitudinal, cross-sectional survey). The
next most common study design was qualitative (e.g.,
interviews, focus groups; 23%), whereas about 14% described
randomized intervention trials or quasi-experiments (i.e., had
a comparison group). The median sample size was 214 for
quantitative, observational studies; 27 for qualitative studies;
and 200 for intervention studies.
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Fig. 2 Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) flow diagram. HPV human papilloma virus.

KAPHINGST et al REVIEW ARTICLE

GENETICS in MEDICINE | Volume 21 | Number 8 | August 2019 1693



CGT continuum phases
With regard to phases of the CGT continuum, which were not
mutually exclusive, the most common focus was on outcomes
of CGT results disclosure (47%; e.g., ref. 18). About 31% of
studies focused on examining baseline CGT knowledge and
awareness (e.g., ref. 19). Approximately equal proportions of
studies focused on decision making about CGT uptake (22%;
e.g., ref. 20) and the process of CGT communication (e.g.,
return of results; 21%; see ref. 21). Illustrative examples of
studies in each CGT continuum phase, organized by type of
study design, are provided in Supplemental Box 1.

Outcomes assessed
Figure 3 shows study quantitative outcomes/qualitative
themes by CGT continuum phase, organized by study design.

Psychosocial outcomes/themes (e.g., anxiety, distress) were
most common. In randomized trials and quasi-experiments
(Fig. 3a) and quantitative, observational studies (Fig. 3b),
decision making outcomes/themes were more commonly
examined than communication outcomes/themes. Behavioral
outcomes/themes (e.g., health behaviors, behavioral inten-
tions) were the least common category for all study designs
except quantitative observational designs, for which patient-
reported outcomes/themes were less common (Fig. 3b).

Cancer and CGT focus
The vast majority of included papers focused on genetic and
genomic information related to cancer only (82%; Table 1).
About one-quarter (22%) analyzed responses to hypothetical
CGT information. Of the studies presenting hypothetical
information, the majority (53%) examined baseline CGT
knowledge and awareness. The most common types of cancer
studied were breast and/or ovarian (54%), followed by
colorectal cancer (10%). Consistent with this, the most
common type of genetic information discussed was BRCA1/
BRCA2 genes (51%), which affect risk of breast and ovarian
cancer. The proportion of papers in each phase discussing
BRCA1/2 testing was 39% for baseline knowledge and
awareness of CGT, 51% for decision making about uptake
of CGT, 53% for process of communication about CGT, and
60% for outcomes of communication of CGT results. Only 8%
of papers focused on Lynch syndrome, also known as
hereditary nonpolyposis colorectal cancer (HNPCC). Few
papers examined information generated through direct-to-
consumer genetic testing (7%).

Next-generation technologies
Relatively few papers focused on genomic information
generated by exome or genome sequencing (5%) or multigene
panels (2%). Of these papers, 17% related to baseline
knowledge and awareness of these technologies, 33% to
decision making about uptake of sequencing or multigene
panels, and 27% to the process and 23% to the outcomes of
communication of test results. Similar to the overall sample,
the most common type of outcome in these papers was
psychosocial (74% of papers), followed by decision making
(49%). Few papers assessed communication (18%) or
behavioral (10%) outcomes.

Characteristics of study participants
The most commonly reported characteristics of study
participants were sex (reported in 93% of studies) and age
(reported in 88%; Table 2). In almost half of studies (45%), all
participants were women. In contrast, only 1% of studies had
all male participants. Few studies focused on younger adults;
7% of studies included participants with a mean age of 35
years or younger. In addition, few studies included pediatric
populations; only 5% of studies included minors under 18
years of age. Only 7% of studies recruited participants based
on their parental status. Few studies (3%) reported whether or
not participants were from rural/frontier areas. Reporting of

Table 1 Characteristics of included studies (n= 513)

Characteristic n %

Countriesa

United States 292 57.0

The Netherlands 51 10.0

United Kingdom 31 6.0

Canada 30 6.0

Other(s) 121 23.3

Study designs

Quantitative, observational 279 54.4

Qualitative 120 23.4

Randomized intervention or quasi-experiment 70 13.6

Mixed methods 32 6.2

Case studies 12 2.3

Cancer genetic or genomic (CGT) continuum phasea

Baseline knowledge and awareness 160 31.1

Decision making about uptake of CGT 112 21.8

Process of CGT communication 106 20.7

Outcomes of CGT results disclosure 243 47.3

Cancer only condition studied 421 82.1

Cancer typea

Breast and/or ovarian cancer 276 53.8

Cancer—general 73 14.2

Multiple cancers or cancer syndromes 55 10.7

Colorectal cancer 51 10.0

Type of CGT informationa

BRCA1/BRCA2 261 50.9

Lynch syndrome/HNPCC 40 7.8

Exome or genome sequencing 30 5.8

SNP/polygenic risk score 19 3.7

Gene panel/multigene panel 9 1.7

p53/Li–Fraumeni 7 1.4

p16 7 1.4

Pharmacogenetic/pharmacogenomic 3 0.6

Hypothetical information used 115 22.4

Direct-to-consumer information used 34 6.6
HNPCC hereditary nonpolyposis colorectal cancer, SNP single-nucleotide
polymorphism.
aCategories not mutually exclusive.
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socioeconomic status of participants was variable. Although
70% of studies reported on participants’ educational attain-
ment, only 28% reported on income. Among the US studies
that reported educational data, only 2% met our a priori
threshold of having a sample with 70% of participants with a
high school education or less.
The race and/or ethnicity of study participants was reported

in about half of the studies (54%); most US studies (86%)
reported these data. Among studies that reported race/
ethnicity, we examined what proportion had 70% or more
of participants from a specific racial or ethnic group. In total,
63% of studies met this threshold for White/Caucasian, 5% for
Black/African American, 4% for Hispanic/Latino, 1% for
Asian/Pacific Islander, and 0.4% for Native American/Alaska
Native. We also found that 17% of included studies had no
White/Caucasian participants, 52% had no Black/African
American participants, 65% had no Hispanic/Latino partici-
pants, 72% had no Asian/Pacific Islander participants, and
87% had no Native American/Alaska Native participants.

DISCUSSION
This scoping review examined the characteristics of more
than 500 recently published papers focused on the commu-
nication of CGT information. Although a range of study
designs have been employed in this area of research, the

majority of papers utilized an observational quantitative
design. This finding suggests a need for intervention trials to
examine the effects of different communication formats,
channels, and strategies in presenting genetic and genomic
information to the public, informing shared decision making
about testing, and enabling accessible and patient-centered
approaches to returning genetic test results to patients and
their families. With respect to the CGT continuum phases, the
review also showed that there has been more attention to the
outcomes of CGT results disclosure than to decision making
regarding testing or the process of results disclosure. At
present, studies that examine the outcomes of results
disclosure often do not examine the communication process
(e.g., what, how, when, and by whom results are delivered) in
detail. The field needs a more fine-grained understanding of
the effects of the communication processes and contexts on
the intermediate and distal outcomes of CGT results
disclosure.
Our findings also show a continuing emphasis on

psychosocial outcomes in this literature. This finding is
consistent with older reviews showing a focus on anxiety and
distress outcomes following return of genetic test results.8–10

Although emotional and cognitive psychosocial outcomes are
certainly important, the literature needs to expand. Models of
patient–provider communication14 and health behavior
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change suggest that behavioral, decision making, clinical
communication, patient-reported, and psychosocial outcomes
are all critical to investigate to improve patient health
outcomes. Additional research is needed to understand under
what circumstances, in which contexts, and in what popula-
tions, disclosure of genetic and genomic information affects
health behavior change. A greater focus on outcomes such as
health behaviors and medical decisions, in concert with more
in-depth examination of the processes of return of results
communication, can shed further light on the contexts in
which CGT information may affect behavior change.
The review also showed a strong focus on breast and

ovarian cancer and BRCA1/2 in this literature. In contrast,
relatively few papers focused on Lynch syndrome, despite the
longstanding availability of this testing, strength of evidence
for the clinical importance of testing for genes associated with
Lynch syndrome, and the growth of universal screening
programs for patients diagnosed with colorectal and

endometrial cancer.22–24 This is a clear gap for which
additional research is needed.25 In addition, despite the
rapidly growing importance of next-generation technologies
such as multigene panel tests and genome sequencing,3,26–29

relatively few studies to date have focused on communication
of results generated by these technologies. Although tests for
hereditary breast and ovarian cancer and Lynch syndrome
have been available longer and currently have the strongest
evidence for return of results in clinical settings,30 it is
important for researchers investigating CGT communication
processes to conduct studies as soon as possible to inform
how to effectively return results from next-generation
technologies that are being introduced into clinics so that
the results of communication research are clinically relevant
in the era of precision medicine. Particularly given the greater
complexity, larger amount of information provided, and
greater possibility of uncertainty and ambiguity inherent in
such results,26,27,29,31,32 future research is needed that
investigates the process and outcomes of communication of
these results and, when examining outcomes, moves beyond
psychosocial outcomes to examine how such information may
affect behavior and how patients communicate about the
results with others. Furthermore, although our prior land-
scape analysis identified a substantial number of prior reviews
investigating direct-to-consumer genetic testing,13 relatively
few empirical studies included in this scoping review did so.
Studies investigating this increasingly important phenomenon
are needed to understand CGT communication with patients
and the public that occurs without a provider as a learned
intermediary.33

Finally, the findings from this scoping review highlight the
strong need to diversify the population subgroups included in
studies of CGT communication. Reporting of demographic
factors should be improved to better characterize study
samples. However, the participant data that have been
reported showed important gaps in inclusion. Age and sex
were most commonly reported, and these data showed the
need for increasing research with pediatric and young adult
populations and with men. Prior reviews have documented
persistent barriers to access and use of genetic and genomic
information by minority racial and ethnic groups.34 Only
about half of the included studies reported on the race/
ethnicity of participants, making it more difficult to examine
racial and ethnic disparities. The data reported revealed a
clear lack of inclusion of participants from racial and ethnic
groups other than Caucasians. Aspects of socioeconomic
status such as income were rarely reported, making it difficult
to examine disparities. Reported educational data showed that
very few studies focused on samples with lower levels of
education. Although the limited inclusion of individuals from
minority racial and ethnic groups has been noted previously,
our scoping review also highlights lack of inclusion for those
with limited educational attainment and for pediatric and
young adult populations. The findings also identify lack of
inclusion of participants from minority racial and ethnic
groups as a consistent and pervasive problem throughout the

Table 2 Characteristics of participants in included studies
(n= 513)

Characteristic n %

Age (n= 478)a

Mean age 35 years or younger 34 7.1b

Minors less than 18 included 24 5.0b

Parents (n= 513) 35 6.8

Sex (n= 479)a

100% women 227 47.3c

100% men 7 1.4c

≥25% men 179 37.3c

Race/ethnicity (n= 279)a

≥70% White 177 63.4d

0% White 47 16.8d

≥70% Black/African American 13 4.6d

0% Black/African American 144 51.6d

≥70% Hispanic/Latino 10 3.6d

0% Hispanic/Latino 181 64.9d

≥70% Asian/Pacific Islander 3 1.1d

0% Asian/Pacific Islander 202 72.4d

≥70% Native American/Alaska Native 1 0.4d

0% Native American/Alaska Native 244 87.4d

Ashkenazi Jewish (n= 49)

100% Ashkenazi Jewish 10 20.4e

Income reported 145 28.3

Education reported 360 70.2

Education reported for US studies 208

≥70% had high school education or less 4 1.9f

≥70% had some college or greater 140 67.3f

Rurality reported 14 2.7
aNot mutually exclusive.
bPercentage of 478 studies reporting age data.
cPercentage of 479 studies reporting sex of participants.
dPercentage of 279 studies reporting race/ethnicity of participants.
ePercentage of 49 studies reporting whether or not participants were Ashkenazi
Jewish.
fPercentage of US-based studies.
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literature on CGT communication. As the cost of genomic
technologies decreases and these technologies become more
accessible, guidance is needed regarding effective and tailored
communication approaches across population subgroups.34,35

The issue of inclusion in CGT communication research is
particularly pressing given the goals of precision medicine
initiatives such as the All of Us Research Program to reach
diverse populations.
The results of this review should be considered in light of its

limitations. The lack of standard MeSH headings and key
words in this literature made it difficult to locate relevant
studies. Establishing consistent key terms for CGT commu-
nication processes (e.g., genetic communication, cancer)
would facilitate future reviews. Because of our interest in
describing the characteristics of the peer-reviewed literature,
unpublished studies were not included. Studies from different
countries described race/ethnicity and socioeconomic status
differently; we focused on describing results from the United
States that were more likely to report such characteristics.
Because this is a scoping review, we were not able to
synthesize the findings to generate overall effect sizes or
summarize the effect of a specific communication process, as
is done with a systematic review or meta-analysis. Our aims
were to present a map of the literature on CGT communica-
tion and identify important research gaps; future reviews can
home in on a subset of studies to investigate a particular
research question in detail.
In summary, this scoping review highlights areas of strength

in recent literature on communication of CGT information.
In particular, much is known regarding communication about
the genes BRCA1/2, and psychosocial outcomes of testing
have been a strong area of emphasis. Research gaps were also
identified, including the need for additional studies on
communication processes, expanding the types of outcomes
studied, increased research related to Lynch syndrome and
next-generation technologies, and inclusion of diverse sam-
ples with complete descriptions of participant characteristics.
Addressing these research gaps can help improve the health of
cancer patients and those at risk of cancer, and reduce
disparities in access to and use of CGT across population
subgroups.
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