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Abstract Specialization within genetic counseling is appar-
ent, with 29 primary specialties listed in the National Society
of Genetic Counselors’ 2012 Professional Status Survey
(PSS). PSS results show a steady proportion of genetic coun-
selors primarily involved in public health, yet do not identify
all those performing public health activities. Little is known
about the skills needed to perform activities outside of “tradi-
tional” genetic counselor roles and the expertise needed to
execute those skills. This study aimed to identify genetic
counselors engaging in public health activities, the skills used,
and the most influential sources of learning for those skills.
Participants (N=155) reported involvement in several public
health categories: (a) Education of Public and/or Health Care
Providers (n=80, 52 %), (b) Population-Based Screening
Programs (n=70, 45 %), (c) Lobbying/Public Policy (n=62,
40 %), (d) Public Health Related Research (n=47, 30 %), and
(e) State Chronic Disease Programs (n=12, 8 %). Regardless
of category, “on the job” was the most common primary
source of learning. Genetic counseling training program was
the most common secondary source of learning. Results

indicate that the number of genetic counselors performing
public health activities is likely higher than PSS reports, and
that those who may not consider themselves “public health
genetic counselors” do participate in public health activities.
Genetic counselors learn a diverse skill set in their training
programs; some skills are directly applicable to public health
genetics, while other public health skills require additional
training and/or knowledge.
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Introduction

Public health genomics has been defined as a multidisciplin-
ary field concerned with “the process of selecting, storing,
collating, analyzing, integrating and disseminating informa-
tion both within and across disciplines for the benefit of
population health” (Burke et al. 2006, p.453). As early as
1997, the Centers for Disease Control and Prevention (CDC)
had developed a framework for applying public health func-
tions when evaluating the relevance of gene discoveries to
disease prevention and health promotion (CDC 1997). The
public health functions included: (1) public health assessment
in genetics (surveillance and epidemiology); (2) evaluation of
genetic testing; (3) development, implementation, and evalu-
ation of population interventions; and (4) communication and
information dissemination (CDC 1997). Recent publications
have echoed these public health functions and their potential
applications in regards to genomics (Khoury and Bowen
2014). In broad terms, assessment, assurance, intervention,
policy development, and communication are public health
functions. In more specific terms, these functions can play
out in a variety of activities and skills employed by profes-
sionals such as genetic counselors.
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Specialization within genetic counseling is becoming more
prominent. In particular, more genetic counselors have public
health job responsibilities and participate in public health
activities. The National Society of Genetic Counselors
(NSGC) is an international genetic counseling organization
with more than 2,700 members (NSGC 2012a). Members
include genetic counselors, genetic counseling students, phy-
sicians, nurses, and others interested in genetic counseling.
The NSGC’s Professional Status Survey (PSS) is a biennial
survey of genetic counselors to learn about employment,
specialties, professional activities, and salaries. In preparation
for the current study, results from five PSSs administered
between 2004 and 2012were reviewed.Membership response
rates ranged from 44 % (2012) to 71.1 % (2008), with a mean
sample size of 1,257; full members of the NSGC were sur-
veyed from 2004–2010, while NSGC members and ABGC
Diplomates were surveyed in 2012 (NSGC 2004, 2006, 2008,
2010, 2012a, b).

Results of the PSS review show that between 2004 and
2012, the number of reported specialties in which genetic
counselors worked increased by 17, with 29 different primary
specialties listed in the 2012 PSS (NSGC 2012b).
Participation in the public health specialty appears to be
consistent over the last decade. However, changes in the
PSS over the years makes direct comparison difficult, as the
“specialty area” question was asked in different ways and with
different response options, depending on the year. In 2004,
7 % of respondents reported having a public health specialty
area (NSGC 2004), compared to 6 % of respondents in 2006
(NSGC 2006). In 2008, the PSS separated clinical from non-
clinical genetic counselors and asked respondents to only
choose a specialty area in which they spent at least 50 % of
their time (NSGC 2008). Seven percent of non-clinical re-
spondents in both 2008 and 2010 reported a public health
specialty area (NSGC 2008, 2010).

In 2012, the PSS further broke down specialty roles,
providing such options as “public policy,” “population-
based/biobanking,” “newborn screening,” and “ethical legal
social issues,” some of which were previously grouped
together (NSGC 2012b). Genetic counselors who chose
“public health” as a specialty area on a past PSS may have
chosen one of these new options in 2012, thus reducing the
number of “public health” respondents in 2012. So, while a
direct comparison between PSSs is not possible, the results
do indicate a steady proportion of genetic counselors in the
work force who are involved in public health.

Perhaps more interesting than the number of genetic coun-
selors who work primarily in public health, however, is the
number of genetic counselors who participate in public health
activities. Given that genetic counselors’ day-to-day activities
and job descriptions can be far-ranging, it is likely that many
genetic counselors who do not consider themselves to special-
ize in public health do, however, participate in public health

activities. While genetic counseling provided to one patient is
probably best considered “genetics health care,” activities that
affect a population (such as coordination of a newborn screen-
ing program, lobbying legislators for passage of genetics
legislation, or providing community genetics education) could
be considered “public health activities.” Additionally, genetic
counselors could participate in activities that they may not
realize to be public health-related. For instance, many genetic
counselors work with population screening programs or pro-
vide genetics education for healthcare professionals and the
public.

Little is known about the skills that genetic counselors need
to perform activities outside of traditional clinical roles, and
the expertise needed to execute those skills. Results of the first
formal survey of public health genetic counselors, recruited
from the NSGC’s Public Health Special Interest Group (SIG)
and published in 2010, suggested that while public health
genetic counselors were once primarily found in state public
health departments, they are now employed in several arenas,
including University Medical Centers, University/Non-
Medical Centers, Private Hospital/Medical Facilities and
Diagnostic Laboratories (Powell et al. 2010). Additionally,
82 % of respondents reported learning the necessary skills
for their public health position outside of their graduate train-
ing program (Powell et al. 2010). Public health genomics/
genetics initiatives, such as the CDC’s Family History
Public Health Initiative (CDC 2002) and Evaluation of
Genomic Applications in Practice and Prevention (EGAPP)
(CDC 2004), suggest that the need for genetic counselors
participating in public health activities may increase. Genetic
counselors are trained in the collection of family history and
are familiar with genetic testing techniques and results
interpretation, skills that lend themselves to initiatives such
as those, above.

The Powell et al. (2010) study provided a snapshot of the
public health activities in which the NSGC’s Public Health
SIG (PH SIG) members participated. The PH SIG is a self-
selected group consisting of NSGCmembers with a particular
interested in public health and/or self-identification as a public
health genetic counselor. As such, that survey did not assess
the public health participation of the larger professional mem-
bership. The goals of the current study were to identify the
number of genetic counselors engaging in public health activ-
ities, the skills used to participate in these activities, and the
sources of learning for those skills.

Methods

Participants

Genetic counselors on the NSGC discussion forum and
NSGC PH SIG discussion forum were recruited to participate
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(estimated NSGC membership with discussion forum access
N=800). Individuals who had graduated from an accredited
genetic counseling training program and worked within the
United States or Canada were eligible.

Instrumentation

A novel, 58 question survey, informed by previous published
surveys (Estabrooks et al. 2003; Powell et al. 2010) and the
experience of two of the authors (KPP and KM), was created
by the investigators. The survey consisted of three sections: 1)
Eligibility, 2) Public Health Activities and Skills, and 3)
Demographics. The public health activities and skills were
grouped into five categories: (1) Population-Based Screening
Programs, (2) Education of Public and/or Health Care
Providers, (3) Lobbying/Public Policy, (4) Public Health
Related Research, and (5) State Chronic Disease Programs.
There were 25 yes/no questions, 26 multiple choice questions,
and seven demographic questions.

A skip pattern ensured that participants only responded to
questions relevant to them. The survey asked an initial qual-
ifying question for each of the five categories, above. The
qualifying question for each category specified that the activ-
ities took place and the skills were used within a public health
context. Unless their involvement was self-identified as relat-
ed to public health, participants did not progress from the
initial qualifying question to identify specific activities or
skills within a category. This was done to reduce the number
of respondents who would answer questions about activities,
skills, and sources of learning outside the context of public
health programs/initiatives. For example, the qualifying ques-
tion for the “Population-Based Screening Program” category
specifically asked participants about activities “other than
counseling patients about screening results.” This was to
separate genetic counselors providing clinical care (e.g.,
counseling one family about a positive newborn screening
result in a metabolic clinic) from genetic counselors partici-
pating in a public health activity (e.g., a genetic counselor in a
state newborn screening program reporting out abnormal re-
sults to multiple physicians and/or families).

Questions about sources of learning asked participants to
identify the most influential source of learning a skill. This
was not exclusionary (i.e., the “only” source of learning a
skill) and thus results do not rule out more than one source of
learning for each skill, but rather identify the primary source.

The demographic questions were drawn, with permission,
from the 2010 NSGC PSS in order to compare results. The
survey was reviewed by a survey design expert at the
University of North Carolina at Greensboro and piloted with
three genetic counselors familiar with public health genetics to
assess content validity. Wording and formatting changes were
made and the survey was re-submitted to the pilot participants
to ensure face validity.

The survey and methodology was approved by The
University of North Carolina at Greensboro Institutional
Review Board.

Procedures

An email invitation was sent to the NSGC general member
and PH SIG discussion fora. The invitation stated “The pur-
pose of this survey is to learn about the number of genetic
counselors engaging in specific public health activities and
what skills they are using. It is important to learn about
the activities and skills of genetic counselors to be able to
delineate the skill set of the profession.” It also included a
description of the project, eligibility criteria, instructions, and
a link to an anonymous online survey. Participants could enter
their names for a chance to win a $100 Amazon.com gift card
after completing the survey. A reminder was sent two weeks
after the original post. Data collection occurred for one month
between January and February, 2011.

Data Analysis

All respondent data were de-identified and assigned individ-
ual unique identifiers. The data were entered into MS Excel©

and secured with a password. IBM SPSS Statistics 20© soft-
ware was used for statistical analysis and reporting.
Descriptive statistics and frequencies were used to character-
ize respondents’ demographic characteristics. Bivariate asso-
ciations between demographic groups (i.e., years of practice
as a genetic counselor, education, employment setting, pro-
portion of hours spent on public health activities) were calcu-
lated using cross-tabulations and analyzed using a chi-square
test. Statistical significance for all analyses was based on the
conventional alpha level of significance at p<0.05.

Results

Respondent Characteristics

The final sample included 155 respondents (estimated response
rate=19 %). Forty-three individuals started the survey but did
not complete it in its entirety; those participants were not
included in the analysis. The majority of respondents were
female (94.8 %, n=147), Caucasian (94.2 %, n=146), and
had been in practice for an average of 7.81 years (SD=8.23).
The top three workplace settings included University medical
center (40 %, n=62), public hospital/medical facility (16.8 %,
n=26) and private hospital/medical facility (14.8 %, n=23).
Demographic results were compared to the NSGC’s 2010 PSS
results (Table 1). The 2010 PSS surveyed full members of the
NSGC while the 2012 PSS surveyed full members of NSGC
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plus ABGC Diplomates. The current survey did not uti-
lize the ABGC email-blast to recruit ABGC Diplomates.
Study eligibility required graduation from an accredited
genetic counseling training program. The 2010 PSS is
therefore a better comparison for this study group.
Significantly more study participants had worked for
greater than 20 years, compared to 2010 PSS respondents
(p=0.000) (Table 1).

Less than 20 % of respondents (18.7 %, n=29) reported
being in practice for a year or less. More than three fourths
(81.9 %, n=127) had one advanced degree, a master’s degree
in genetic counseling. The remainder (18.1 %, n=28) had one
or more additional advanced degrees, including six who re-
ported having a master’s degree in public health. Less than
one fifth of participants (15.5 %, n=24) reported spending
almost half of their full time effort performing public health
activities assessed in this survey.

Public Health Categories

The survey tool grouped the public health activities into five
main categories, each representing a professional area in
which public health activities occur. Participants were first
asked a qualifying question to determine if they participated
in the category within a public health context. The top three
categories reported included: (a) Education of Public and/or
Health Care Providers (n=80, 52 %), (b) Population-Based
Screening Programs (n=70, 45 %), and (c) Lobbying/Public

Policy (n=62, 40 %). The other two categories reported were:
(a) Public Health Related Research (n=47, 30 %), and (b)
State Chronic Disease Programs (n=12, 8 %). If a participant
did participate in a category within a public health context,
they were then asked to identify public health activities they
performed, the skill(s) these activities required, and their most
influential source of learning for those skill (s). If a participant
did not participate in a category within a public health context
(based on their answer to the qualifying question) they
skipped to the next category.

Participants reported the percent of their full time effort
estimated to perform the public health activities identified in
the survey. Participants who spent up to 40 % of work hours
performing public health activities (n=131) most commonly
reported job responsibilities in population-based screening
programs and education of the public and/or health care
providers (Table 2). More than twice as many public health
activities were reported (n=387) by participants spending 0–
40 % of their time on public health activities, compared to
public health activities reported (n=154) by participants
spending 41–100 % of their time on public health activities.
However, the total number of participants spending 41–100 %
of their time on public health activities was only 24, compared
to 131 participants who spent 0–40 % of their time on public
health activities.

The primary and secondary most influential sources of
learning were determined for each skill within the public
health categories. Regardless of category, “on the job” was

Table 1 Comparison of
Participant Demographics to
NSGC 2010 PSS

a includes Asian and Black/
African American
b n=699

* statistically significant
(p=0.000)

* * i n c l u d e s o f f i c e i n a
government agency/health care
center, HMO, bioinformatics
company/heal th advocacy,
in ternet /websi te company,
research/biotech company,
University/non-medical school

Demographic Information This Study 2010 NSGC PSS

Completed Surveys 155/2,978 (3.9 %) 1,142/2,316 (49 %)

Gender

Female 147 (94.8 %) 1,085 (95 %)

Male 8 (5.2 %) 54 (5 %)

Ethnicity

White/Caucasian 146 (94.2 %) 1,060 (92 %)

Othera 9 (5.8 %) 87 (7.6 %)

Years as a Practicing GC

0–4 years 74 (47.7 %) 357 (51.1 %)b

5–9 years 35 (22 %) 201 (28.8 %)b

10–14 years 18 (11.3 %) 85 (12.2 %)b

15–19 years 7 (4.4 %) 32 (4.6 %)b

20+ years 21 (13.2 %) 24 (3.4 %)b, *

Primary Employment Setting

University Medical Center 62 (40 %) 352 (33 %)

Public Hospital/Medical Facility 26 (16.8 %) 151 (14 %)

Private Hospital/Medical Facility 23 (14.8 %) 207 (19 %)

Diagnostic Laboratory 9 (5.8 %) 96 (9 %)

Physician’s Private Practice 7 (4.5 %) 55 (5 %)

Other** 22 (14.2 %) 210 (20 %)
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the most common primary source of learning. Genetic
counseling training program was the most common secondary
source of learning.

(1) Population-Based Screening Programs

Seventy participants (45 %) reported having job responsi-
bilities related to a population-based screening program.
Approximately one-fifth of total respondents spent more than
40 % of their time in public health roles. Of these (n=24), the
following number participated in activities related to
population-based screening programs: 11 (46 %) interpreted
results of screening tests, 10 (42 %) notified health care
providers of patients’ screening test results, 8 (33 %) notified
patients/parents of their/child’s screening test results, and 6
(25 %) coordinated screening programs. There was no signif-
icant difference between those who did or did not coordinate
screening programs and the average number of years worked
(p=0.985).

(2) Education of Public and/or Health Care Providers

Almost half of participants reported being involved in at
least one activity related to education of the public and/or
health care providers.

(3) Lobbying/Public Policy

Of note, this section of the survey specifically asked par-
ticipants not to include activities associated with genetic coun-
selor licensure. These activities would have been higher-than-
usual during the survey period, given that many states at the
time were developing and/or considering genetic counselor
licensure bills. The survey aimed to capture the lobbying/
public policy activities of genetic counselors beyond those
associated with genetic counselor licensure. Sixty-two

participants (40 %) reported involvement in at least one activ-
ity related to lobbying and public policy (Table 5).

(4) Public Health Related Research

Forty-seven participants (30 %) reported involvement in at
least one activity related to public health related research
(Table 6).

(5) State Chronic Disease Programs

Twelve participants (8 %) reported involvement in at least
one activity related to state programs for chronic disease with
a genetic component (Table 7).

Grouped by Public Health Category, participants reported
the skills required to perform each public health related activ-
ity, plus the most influential source of learning for each skill
(Tables 3, 4, 5, 6 and 7).

Discussion

Several studies have indicated that genetic counselors are
participating in public health roles and activities, yet
there is a lack of empirical information about the specific
skills needed to perform these activities and where ge-
netic counselors learn the related skills (Powell et al.
2010; NSGC 2008, 2010, 2012b). Only genetic coun-
selors who spend at least 50 % of their time on public
health activities are identified as “public health genetic
counselors” by the NSGC PSS, since the PSS asks for
the specialty in which participants spend 50 % or more
of their time. Therefore, while the NSGC’s PSS does
provide some information about public health activities,

Table 2 Percent of Time Spent
Performing Public Health
Activities by Category

*multiple answers; N=155

Percent of time spent
on PH activities

Category Number of
responses*

Proportion of Total
Participants (%)

0–40 % (n=131) Screening 122 78.7 %

Education 112 72.3 %

Public policy 85 54.8 %

Research 58 37.4 %

Chronic Disease 10 6.5 %

Total 387 n/a

41–100 % (n=24) Research 41 26.5 %

Education 41 26.5 %

Screening 35 22.6 %

Public policy 32 20.6 %

Chronic Disease 5 3.2 %

Total 154 n/a
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a more targeted study was needed to determine specifics
about the types of activities and the skills required.

Given the current study’s results, the number of genetic
counselors performing public health activities is most likely
higher than reported by the PSS. The study had significantly
more participants who had worked for 20+ years, compared to
the 2010 PSS (p=0.000), possibly indicating that either the
PSS is missing a group of people with public health experi-
ence, or that genetic counselors with more experience are
more likely to participate in public health activities. The
results also suggest that genetic counselors who do not con-
sider themselves to be “public health genetic counselors” still
participate in public health activities. In addition, Table 2

provides an interesting look at the numbers of genetic coun-
selors who spend considerable portions of their time on public
health activities, and indicates that those who spend most of
their time on public health activities actually participate in a
wider range of activities. This is the first study assessing the
number of genetic counselors participating in public health
activities, the skills that they use to participate in those activ-
ities, and the sources of learning for those skills.

Five categories of public health activities were surveyed:
(1) Population-Based Screening Programs, (2) Education of
Public and/or Health Care Providers, (3) Lobbying/Public
Policy, (4) Public Health Related Research, and (5) State
Chronic Disease Programs. The most common category

Table 3 Activities, Skills, and Sources of Learning for Population-Based Screening Programs (n=70)

Activity (n, %) Skill Participants who use
the skill, n (%)

Primary source for
learning the skill (n, %)

Secondary source for
learning the skill (n, %)

Interpret results of screening
tests (56, 80 %)

Review patient demographics
for accuracy of report interpretation

55 (98 %) GC training program
(27, 49 %)

On the job (19, 35 %)

Assess concordance between
raw testing values and final
laboratory interpretation

42 (75 %) GC training program
(22, 52 %)

On the job (11, 26 %)

Notify health care providers
about patients’ screening test
results (47, 67 %)

Communicate with health care
providers about the importance
of an immediate clinical follow-up

47 (100 %) On the job (19, 40 %) GC training program (12, 26 %)

Identify the current primary
care provider

45 (96 %) On the job (24, 51 %) GC training program (8, 18 %)

Notify patients/parents of
their/child’s screening
test result (43, 61 %)

Communicate with patients/ parents
about the importance of an immediate
clinical follow-up

43 (100 %) GC training program
(19, 44 %)

On the job (17, 40 %)

Identify current contact information
for patient/parent

41 (95 %) On the job (21, 51 %) GC training program (9, 22 %)

Work with an interpreter to
disclose results

39 (91 %) GC training program
(27, 63 %)

On the job (11, 28 %)

Coordinate a screening
program (10, 14 %)

Use information technology to
collect data

9 (90 %) On the job (4, 44 %) GC training program, Formal
training from employer
(n=2 each, 22 %)

Use information technology to
store data

9 (90 %) On the job (4, 44 %) Formal training from
employer (3, 33 %)

Evaluate effectiveness and quality
of programs

9 (90 %) On the job (4, 44 %) GC training program, Other
degree/certificate program
(n=2 each, 22 %)

Use information technology to
retrieve data

8 (80 %) On the job (5, 63 %) Formal training from
employer (2, 25 %)

Identify benefits, risks, and costs
of screening to target population

6 (60 %) GC training program
(2, 33 %)

GC training program (2, 33 %)

Supervise screening program staff 5 (50 %) On the job (3, 60 %) PH colleagues, Formal training from
employer (n=1 each, 20 %)

Develop standardized language for
laboratory report interpretation

5 (50 %) Formal training from
employer (2, 40 %)

GC training program, On the job,
Other (n=1 each, 20 %)

Create budget priorities for the program 4 (40 %) GC colleagues, Formal training
from employer, On the job,
Other (n=1 each, 25 %)

Develop criteria for adding/removing
tests from the state NBS panel

4 (40 %) PH colleagues (2, 50 %) Other degree/certificate program,
On the job (n=1 each, 25 %)

Develop criteria for adding/removing
tests from the GWAS panel

3 (30 %) Other (2, 67 %) On the job (1, 33 %)

GC=Genetic Counseling

PH=Public Health
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reported by participants was education of public and/or health
care providers (52 %), which is a component of the Practice-
Based Competencies for Genetic Counselors (Accreditation
Council for Genetic Counseling 2013). Genetic counselors
have a unique perspective and knowledge base that makes
them ideal for educating the public as well as other health care
professionals (Collins andMcInerney 2009). In NSGC’s 2012
PSS, 63 % of participants reported creating patient education
materials, 24 % developed a curriculum for students/teachers,
23 % developed or organized a conference, workshop, or
symposium for health providers, and 12 % developed or
organized a conference, workshop, or symposium for patients
(NSGC 2012b). It is likely that these responses include both
activities within and outside a public health context, which is
impossible to tease apart based on the PSS data alone.
However, we propose that while “non-public health” genetic
counseling positions may focus on clinical activities, genetic
counselors in these roles may also commit time towards public
health education activities.

The second most common public health activity reported
by participants pertained to population-based screening pro-
grams (45 %), specifically newborn screening or maternal
serum screening. Genetic counselors have been associated
with these screening programs for decades, so it is not sur-
prising that maternal serum screening and newborn screening
composed the vast majority of the screening programs in

which participants were involved. Supporting this are past
PSS results showing 29–38 % of genetic counselors spend at
least 50% of their time in a prenatal setting, of whichmaternal
serum screening is a major component (NSGC 2008,
2010, 2012a, b). This has consistently been the largest
specialty area of genetic counselors. Given the history
of genetic counselor involvement in prenatal care, it
makes sense that genetic counselors may choose to use
their clinical expertise and experience to develop public
health skills within the context of a population-based
screening program.

Relatively few participants reported job activities related to
state chronic disease programs (8 %). The survey may not
have fully captured the activities of genetic counselors work-
ing in state chronic disease programs/clinics, since partici-
pants were only asked about coordinating or creating a state
program/clinic. Genetic counselors could potentially be in-
volved in state chronic disease programs in other ways, such
as providing professional and lay education, developing ge-
netic testing policies, or participating in state-wide public
health campaigns. Most of the skills related to “State
Chronic Disease Programs” were learned someplace other
than a genetic counselor training program (“on the job” and
“other degree/certificate program” were the most common
sources of learning for these skills). Given that the public
health activities within this category were relatively high-

Table 4 Activities, Skills, and Sources of Learning for Education of the Public and/or Health Care Providers (n=80)

Activity (n, %) Skill Participants who use
the skill, n (%)

Primary source for learning
the skill (n, %)

Secondary source for
learning the skill (n, %)

Participate in educational
outreach to health care
providers (58, 73 %)

Conduct training for providers about
genetic programs/ initiatives

52 (90 %) On the job (25, 48 %) GC training program
(16, 31 %)

Present information about genetic
programs/initiatives for media/non-peer
review publications

47 (81 %) On the job (25, 53 %) GC training program
(17, 36 %)

Publish data in peer reviewed journals 31 (53 %) On the job (12, 39 %) GC training program
(10, 32 %)

Participate in educational
outreach to the public
(48, 60 %)

Provide community lectures about
genetic programs/initiatives

45 (94 %) GC training program
(21, 47 %)

On the job (16, 36 %)

Present information about genetic
programs/initiatives for media/non-peer
reviewed publications

41 (85 %) On the job (23, 56 %) GC training program
(11, 27 %)

Create advertising tools 35 (73 %) On the job (19, 54 %) GC training program
(6, 17 %)

Publish data in lay publications 30 (63 %) On the job (17, 57 %) GC training program
(6, 20 %)

Develop patient educational
materials (47, 59 %)

Assess educational materials to
determine readability

47 (100 %) GC training program
(19, 40 %)

On the job (16, 34 %)

Create educational materials that
are culturally appropriate to meet needs
of patients/parents

46 (98 %) GC training program
(25, 54 %)

On the job (14, 30 %)

Create educational materials at the
recommended 6th-8th grade reading level
to meet the needs of patients/parents

46 (98 %) GC training program
(20, 44 %)

On the job (17, 37 %)

GC=Genetic Counseling
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te
/n
at
io
na
lh
ea
lth

or
ge
ne
tic

se
rv
ic
es

(3
1,
50

%
)

U
se

pr
oc
ed
ur
es

fo
r
ad
dr
es
si
ng

pu
bl
ic
he
al
th

an
d

ge
ne
tic
s
at
a
lo
ca
l/s
ta
te
/r
eg
io
na
l/
na
tio

na
ll
ev
el

29
(9
4
%
)

O
n
th
e
jo
b
(8
,2
8
%
)

G
C
co
lle
ag
ue
s
(7
,2
4
%
)

E
va
lu
at
e
th
e
Im

pa
ct
of

us
in
g
ge
ne
tic

se
rv
ic
es

in
di
ff
er
en
tp

op
ul
at
io
ns

27
(8
7
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(9
,3
3
%
)

O
n
th
e
jo
b
(9
,3
3
%
)

E
va
lu
at
e
th
e
D
et
er
m
in
an
ts
of

us
in
g
ge
ne
tic

te
st
s

in
di
ff
er
en
tp

op
ul
at
io
ns

26
(8
4
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(1
2,
46

%
)

O
n
th
e
jo
b
an
d
PH

co
lle
ag
ue
s

(n
=
5
ea
ch
,1
9
%
)

E
va
lu
at
e
th
e
D
et
er
m
in
an
ts
of

us
in
g
ge
ne
tic

se
rv
ic
es

in
di
ff
er
en
tp

op
ul
at
io
ns

25
(8
1
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(9
,3
6
%
)

PH
co
lle
ag
ue
s
(8
,3
2
%
)

E
va
lu
at
e
th
e
Im

pa
ct
of

us
in
g
ge
ne
tic

te
st
s

in
di
ff
er
en
tp

op
ul
at
io
ns

24
(7
7
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(1
2,
50

%
)

PH
co
lle
ag
ue
s
(5
,2
1
%
)

C
on
tr
ib
ut
e
to

de
ve
lo
pm

en
to

f
w
ri
tte
n

co
m
m
itt
ee

re
po
rt

23
(7
4
%
)

O
n
th
e
jo
b
(9
,3
9
%
)

PH
co
lle
ag
ue
s
(5
,2
2
%
)

E
va
lu
at
e
di
se
as
e
in
te
rv
en
tio

n
st
ra
te
gi
es

19
(6
1
%
)

O
n
th
e
jo
b
(7
,3
7
%
)

PH
co
lle
ag
ue
s
(4
,2
1
%
)

D
ev
el
op

di
se
as
e
in
te
rv
en
tio

n
st
ra
te
gi
es

19
(6
1
%
)

O
n
th
e
jo
b
(7
,3
7
%
)

PH
co
lle
ag
ue
s
(4
,2
1
%
)

Im
pl
em

en
td

is
ea
se

in
te
rv
en
tio

n
st
ra
te
gi
es

16
(5
2
%
)

O
n
th
e
jo
b
(9
,5
6
%
)

PH
co
lle
ag
ue
s
(3
,1
9
%
)

C
om

m
un
ic
at
in
g
w
ith

th
e
pr
es
s/
m
ed
ia
(2
4,
39

%
)

C
om

m
un
ic
at
e
ke
y
m
es
sa
ge
s
in

m
ed
ia
in
te
rv
ie
w
s

24
(1
00

%
)

O
n
th
e
jo
b
(1
2,
50

%
)

PH
co
lle
ag
ue
s;
G
C
tr
ai
ni
ng

pr
og
ra
m
;

ot
he
r
de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
;f
or
m
al

tr
ai
ni
ng

fr
om

em
pl
oy
er
;u

ns
ur
e

(n
=
2
ea
ch
,8

%
)

C
om

m
un
ic
at
e
th
e
ro
le
of

pu
bl
ic
he
al
th

ge
ne
tic
s

w
ith

in
th
e
ov
er
al
lh

ea
lth

sy
st
em

22
(9
2
%
)

O
n
th
e
jo
b
(1
1,
50

%
)

PH
co
lle
ag
ue
s;
G
C
tr
ai
ni
ng

pr
og
ra
m
;

ot
he
r
de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(n
=
3
ea
ch
,1
4
%
)

D
ev
el
op

pr
es
s
re
le
as
es

15
(6
3
%
)

O
n
th
e
jo
b
(9
,6
0
%
)

PH
co
lle
ag
ue
s
(3
,2
0
%
)

Pa
rt
ic
ip
at
in
g
in

th
e
de
ve
lo
pm

en
to

f
ge
ne
tic
s

pu
bl
ic
po
lic
y/
le
gi
sl
at
io
n
(1
7,
27

%
)

R
ea
d
an
d
un
de
rs
ta
nd

cu
rr
en
tp

ub
lic

po
lic
y/

le
gi
sl
at
io
n
do
cu
m
en
ts

16
(9
4
%
)

O
n
th
e
jo
b
(8
,5
0
%
)

PH
co
lle
ag
ue
s
(4
,2
5
%
)

Sy
nt
he
si
ze

lit
er
at
ur
e,
op
in
io
ns

an
d

re
co
m
m
en
da
tio

ns
fo
r
pu
bl
ic
at
io
n
of

w
hi
te

pa
pe
r

15
(8
8
%
)

O
n
th
e
jo
b
(7
,4
7
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(2
,1
3
%
)

U
til
iz
e
an
d
un
de
rs
ta
nd

le
ga
lt
er
m
in
ol
og
y

14
(8
2
%
)

O
n
th
e
jo
b
(7
,5
0
%
)

O
th
er

(2
,1
4
%
)

C
re
at
e
po
lic
y
st
at
em

en
ts
fo
r
pr
of
es
si
on
al

or
ga
ni
za
tio

n
10

(5
9
%
)

O
n
th
e
jo
b
(5
,5
0
%
)

O
th
er

(2
,2
0
%
)

C
re
at
e
po
lic
y
st
at
em

en
ts
fo
r
pu
bl
ic
he
al
th

pr
og
ra
m

9
(5
3
%
)

O
n
th
e
jo
b
(4
,4
4
%
)

PH
co
lle
ag
ue
s
(3
,3
3
%
)

Pr
ep
ar
e
te
st
im

on
y
fo
r
le
gi
sl
at
io
n

7
(4
1
%
)

PH
co
lle
ag
ue
s
(3
,4
3
%
)

O
n
th
e
jo
b
(2
,2
9
%
)

Pr
es
en
tt
es
tim

on
y
fo
r
le
gi
sl
at
io
n

6
(3
5
%
)

O
n
th
e
jo
b,
PH

co
lle
ag
ue
s
(n
=
2

ea
ch
,3
3
%
)

G
C
co
lle
ag
ue
s,
O
th
er

de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m

(n
=
1
ea
ch
,1
7
%
)

D
ra
ft
a
bi
ll

4
(2
4
%
)

PH
co
lle
ag
ue
s;
O
th
er

de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m
;O

n
th
e
jo
b,
O
th
er

(n
=
1
ea
ch
,2
5
%
)

A
ss
es
sm

en
to

f
st
at
e
ge
ne
tic

re
so
ur
ce
s
or

ne
ed
s
to

de
te
rm

in
e
fu
tu
re

go
al
s
an
d
st
ra
te
gi
es

(1
7,
27

%
)

C
on
tr
ib
ut
e
to

de
ve
lo
pm

en
to

f
w
ri
tte
n
re
po
rt
of

ne
ed
s
as
se
ss
m
en
t

15
(8
8
%
)

O
n
th
e
jo
b
(4
,2
7
%
)

PH
co
lle
ag
ue
s,
G
C
tr
ai
ni
ng

pr
og
ra
m
,

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(n
=
3
ea
ch
,2
0
%
)

C
re
at
e
as
se
ss
m
en
tt
oo
ls

15
(8
8
%
)
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T
ab

le
5

(c
on
tin

ue
d)

A
ct
iv
ity

(n
,%

)
Sk

ill
Pa
rt
ic
ip
an
ts
w
ho

us
e

th
e
sk
ill
,n

(%
)

Pr
im

ar
y
so
ur
ce

fo
r
le
ar
ni
ng

th
e

sk
ill

(n
,%

)
Se
co
nd
ar
y
so
ur
ce

fo
r
le
ar
ni
ng

th
e
sk
ill

(n
,%

)

G
C
tr
ai
ni
ng

pr
og
ra
m
;P

H
co
lle
ag
ue
s
(n
=
4
ea
ch
,2
7
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
,O

n
th
e

jo
b
(n
=
3
ea
ch
,2
0
%
)

A
na
ly
ze

qu
al
ita
tiv

e
as
se
ss
m
en
tr
es
ul
ts

14
(8
2
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m
;O

n
th
e
jo
b

(n
=
4
ea
ch
,2
9
%
)

PH
co
lle
ag
ue
s,
O
th
er

de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m

(3
,2
1
%
)

A
na
ly
ze

qu
an
tit
at
iv
e
as
se
ss
m
en
tr
es
ul
ts

14
(8
2
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(5
,3
6
%
)

PH
co
lle
ag
ue
s,
O
th
er

de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m
,O

n
th
e
jo
b
(n
=
3
ea
ch
,2
1
%
)

D
ev
el
op

m
et
ho
ds

fo
r
in
iti
al
as
se
ss
m
en
t

14
(8
2
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(5
,3
6
%
)

O
n
th
e
jo
b
(4
,2
9
%
)

Pr
ov
id
e
co
m
m
en
to

n
ex
is
tin
g
po
lic
ie
s
fo
r

in
su
re
rs
/p
ay
er
s
(1
6,
26

%
)

R
ea
d
an
d
un
de
rs
ta
nd

cu
rr
en
tp

ol
ic
ie
s

16
(1
00

%
)

O
n
th
e
jo
b
(7
,4
4
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(5
,3
1
%
)

Sy
nt
he
si
ze

re
le
va
nt

lit
er
at
ur
e,
op
in
io
n
an
d

re
co
m
m
en
da
tio

ns
16

(1
00

%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(1
0,
63

%
)

O
n
th
e
jo
b
(3
,1
9
%
)

L
oc
at
e
cu
rr
en
tp

ol
ic
ie
s

15
(9
4
%
)

O
n
th
e
jo
b
(8
,5
3
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(4
,2
7
%
)

C
re
at
e
m
od
el
po
lic
y
st
at
em

en
ts
fo
r
in
su
re
rs

8
(5
0
%
)

O
n
th
e
jo
b
(4
,5
0
%
)

PH
co
lle
ag
ue
s
(2
,2
5
%
)

C
om

m
un
ic
at
in
g
w
ith

se
na
to
rs
/

re
pr
es
en
ta
tiv

es
(1
4,
23

%
)

D
em

on
st
ra
te
ef
fe
ct
iv
e
pu
bl
ic
sp
ea
ki
ng

sk
ill
s

14
(1
00

%
)

O
n
th
e
jo
b
(4
,2
9
%
)

O
th
er

(4
,2
9
%
)

C
on
ve
y
ge
ne
tic
,m

ed
ic
al
an
d
te
ch
ni
ca
l

in
fo
rm

at
io
n
to

a
va
ri
et
y
of

au
di
en
ce
s

14
(1
00

%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(8
,5
7
%
)

O
n
th
e
jo
b
(3
,2
1
%
)

D
ev
el
op

ta
lk
in
g
po
in
ts

12
(8
6
%
)

PH
co
lle
ag
ue
s,
Pr
of
es
si
on
al

m
ee
tin

g,
O
th
er

(n
=
2
ea
ch
,1
4
%
)

G
C
co
lle
ag
ue
s,
G
C
tr
ai
ni
ng

pr
og
ra
m
,

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
,F

or
m
al

tr
ai
ni
ng

fr
om

em
pl
oy
er
,U

ns
ur
e

(n
=
1
ea
ch
,7

%
)

E
st
ab
lis
h
pa
rt
ne
rs
hi
ps

w
ith

ke
y
st
ak
eh
ol
de
rs

12
(8
6
%
)

O
n
th
e
jo
b
(6
,5
0
%
)

PH
co
lle
ag
ue
s,
O
th
er

(n
=
2
ea
ch
,1
7
%
)

C
om

m
un
ic
at
e
th
e
ro
le
of

pu
bl
ic
he
al
th

ge
ne
tic
s
w
ith

in
th
e
ov
er
al
ls
ys
te
m

11
(7
9
%
)

O
n
th
e
jo
b
(5
,4
6
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(2
,1
8
%
)

Id
en
tif
y
ch
am

pi
on
s
w
ith

in
th
e
le
gi
sl
at
iv
e
sy
st
em

11
(7
9
%
)

O
n
th
e
jo
b
(4
,3
6
%
)

O
th
er

(3
,2
7
%
)

C
re
at
e
po
lic
ie
s
fo
r
in
su
re
rs
/p
ay
er
s
(4
,7

%
)

L
oc
at
e
cu
rr
en
tp

ol
ic
ie
s

4
(1
00

%
)

G
C
co
lle
ag
ue
s,
PH

co
lle
ag
ue
s,
G
C
tr
ai
ni
ng

pr
og
ra
m
,O

n
th
e
jo
b
(n
=
1
ea
ch
,

25
%
)

C
om

pr
eh
en
d
cu
rr
en
tp

ol
ic
ie
s

4
(1
00

%
)

G
C
co
lle
ag
ue
s,
PH

co
lle
ag
ue
s,
G
C
tr
ai
ni
ng

pr
og
ra
m
,O

th
er

de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m

(n
=
1
ea
ch
,2
5
%
)

Sy
nt
he
si
ze

re
le
va
nt

lit
er
at
ur
e,
op
in
io
ns

an
d

re
co
m
m
en
da
tio

ns
4
(1
00

%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(2
,5
0
%
)

PH
co
lle
ag
ue
s,
O
n
th
e
jo
b
(n
=
1
ea
ch
,2
5
%
)

C
re
at
e
m
od
el
po
lic
y
st
at
em

en
ts
fo
r
in
su
re
rs

4
(1
00

%
)

O
n
th
e
jo
b
(2
,5
0
%
)

PH
co
lle
ag
ue
s,
O
th
er

de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m

(n
=
1
ea
ch
,2
5
%
)

G
C
=
G
en
et
ic
C
ou
ns
el
in
g

P
H
=
P
ub
lic

H
ea
lth
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T
ab

le
6

A
ct
iv
iti
es
,S

ki
lls
,a
nd

S
ou
rc
es

of
L
ea
rn
in
g
fo
r
Pu

bl
ic
H
ea
lth

R
el
at
ed

R
es
ea
rc
h,
(n
=
47
)

A
ct
iv
ity

(n
,%

)
S
ki
ll

P
ar
tic
ip
an
ts
w
ho

us
e
th
e
sk
ill
,n

(%
)

Pr
im

ar
y
so
ur
ce

fo
r

le
ar
ni
ng

th
e
sk
ill

(n
,%

)
Se
co
nd
ar
y
so
ur
ce

fo
r
le
ar
ni
ng

th
e
sk
ill

(n
,%

)

D
ev
el
op

qu
al
ita
tiv

e
as
se
ss
m
en
tt
oo
ls

(2
7,
57

%
)

C
on
du
ct
a
lit
er
at
ur
e
re
vi
ew

27
(1
00

%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(1
6,
59

%
)

O
n
th
e
jo
b
(6
,2
2
%
)

D
ev
el
op

IR
B
su
bm

is
si
on

24
(8
9
%
)

O
n
th
e
jo
b
(9
,3
8
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(6
,2
5
%
)

E
va
lu
at
e
ex
is
tin

g
to
ol
s
fo
r
va
lid

ity
an
d
m
ea
ni
ng

of
re
su
lts

23
(8
5
%
)

O
n
th
e
jo
b
(1
0,
44

%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(4
,1
7
%
)

C
ol
la
bo
ra
te
w
ith

st
at
is
tic
ia
ns

to
va
lid

at
e

da
ta
co
lle
ct
io
n
to
ol
s

22
(8
2
%
)

O
n
th
e
jo
b
(1
0,
46

%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(6
,2
7
%
)

C
ol
la
bo
ra
te
w
ith

su
rv
ey

ex
pe
rt
s
to
va
lid

at
e
da
ta
co
lle
ct
io
n
to
ol
s

18
(6
7
%
)

O
n
th
e
jo
b
(7
,3
9
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m
,O

th
er

de
gr
ee
/

ce
rt
if
ic
at
e
pr
og
ra
m

(n
=
4
ea
ch
,2
2
%
)

P
ar
tic
ip
at
e
in

da
ta
an
al
ys
is
(2
6,
55

%
)

C
on
su
lt
w
ith

st
at
is
tic
ia
ns

25
(9
6
%
)

O
n
th
e
jo
b
(1
4,
56

%
)

G
C
tr
ai
ni
ng

pr
og
ra
m
,O

th
er

de
gr
ee
/

ce
rt
if
ic
at
e
pr
og
ra
m

(4
,1
6
%
)

A
na
ly
ze

qu
an
tit
at
iv
e
as
se
ss
m
en
tr
es
ul
ts

25
(9
6
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(9
,3
6
%
)

O
n
th
e
jo
b
(7
,2
8
%
)

A
na
ly
ze

qu
al
ita
tiv

e
as
se
ss
m
en
tr
es
ul
ts

24
(9
2
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(9
,3
8
%
)

O
n
th
e
jo
b
(7
,2
9
%
)

R
ec
tif
y
ga
ps

in
da
ta
so
ur
ce
s

24
(9
2
%
)

O
n
th
e
jo
b
(9
,3
8
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(5
,2
1
%
)

E
m
pl
oy

st
at
is
tic
al
so
ft
w
ar
e
fo
r
da
ta
an
al
ys
is

22
(8
5
%
)

O
n
th
e
jo
b
(7
,3
2
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(6
,2
7
%
)

Pa
rt
ic
ip
at
e
in

gr
an
tw

ri
tin

g
(2
4,
51

%
)

C
on
du
ct
re
le
va
nt

lit
er
at
ur
e
re
vi
ew

24
(1
00

%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(1
2,
50

%
)

O
n
th
e
jo
b
(8
,3
3
%
)

A
rt
ic
ul
at
e
re
se
ar
ch

go
al
s

24
(1
00

%
)

O
n
th
e
jo
b
(1
2,
50

%
)

G
C
tr
ai
ni
ng

pr
og
ra
m
,O

th
er

de
gr
ee
/

ce
rt
if
ic
at
e
pr
og
ra
m

(n
=
4
ea
ch
,1
7
%
)

D
es
cr
ib
e
m
et
ho
ds
,a
ct
iv
iti
es

an
d
tim

el
in
e

24
(1
00

%
)

O
n
th
e
jo
b
(1
1,
46

%
)

O
th
er
de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(5
,2
1
%
)

D
ev
el
op

ju
st
if
ie
d
bu
dg
et
fo
r
th
e
pr
oj
ec
t

23
(9
6
%
)

O
n
th
e
jo
b
(1
4,
61

%
)

Fo
rm

al
tr
ai
ni
ng

fr
om

em
pl
oy
er

(5
,2
2
%
)

Pa
rt
ic
ip
at
e
in
gr
an
ta
dm

in
is
tr
at
io
n
(2
2,
47

%
)

M
on
ito

r
pr
oj
ec
tt
im

el
in
e

20
(9
0
%
)

O
n
th
e
jo
b
(1
5,
75

%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(2
,1
0
%
)

E
ns
ur
e
th
at
IR
B
-a
pp
ro
ve
d
pr
ot
oc
ol
s
ar
e
fo
llo

w
ed

19
(8
6
%
)

O
n
th
e
jo
b
(7
,3
7
%
)

IR
B
tr
ai
ni
ng

se
ss
io
n
(6
,3
2
%
)

M
on
ito

r
gr
an
te
xp
en
di
tu
re
s

18
(8
2
%
)

O
n
th
e
jo
b
(1
4,
78

%
)

PH
co
lle
ag
ue
s
(2
,1
1
%
)

C
om

pi
le
fi
nd
in
gs

in
to

re
po
rt
or

m
an
us
cr
ip
tf
or
m

18
(8
2
%
)

O
n
th
e
jo
b
(1
4,
78

%
)

G
C
co
lle
ag
ue
s,
PH

co
lle
ag
ue
s,
G
C

tr
ai
ni
ng

pr
og
ra
m
,

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(n
=
1
ea
ch
,6

%
)

C
re
at
e
re
gu
la
r
re
po
rt
s
to

gr
an
tin

g
ag
en
cy

17
(7
7
%
)

O
n
th
e
jo
b
(1
2,
71

%
)

Fo
rm

al
tr
ai
ni
ng

fr
om

em
pl
oy
er

(2
,1
2
%
)

Pr
es
en
tf
in
di
ng
s
at
pr
of
es
si
on
al
m
ee
tin

gs
15

(6
8
%
)

O
n
th
e
jo
b
(7
,4
7
%
)

G
C
co
lle
ag
ue
s
(3
,2
0
%
)

Pu
bl
is
h
fi
nd
in
gs

in
pe
er
-r
ev
ie
w
ed

jo
ur
na
ls

15
(6
8
%
)

O
n
th
e
jo
b
(8
,5
3
%
)

G
C
co
lle
ag
ue
s,
PH

co
lle
ag
ue
s,
G
C

tr
ai
ni
ng

pr
og
ra
m

(n
=
2
ea
ch
,1
3
%
)

G
C
=
G
en
et
ic
C
ou
ns
el
in
g

P
H
=
Pu

bl
ic
H
ea
lth

Public Health Genetic Counselors: Activities, Skills 447



T
ab

le
7

A
ct
iv
iti
es
,S

ki
lls
,a
nd

S
ou
rc
es

of
L
ea
rn
in
g
fo
r
St
at
e
C
hr
on
ic
D
is
ea
se

P
ro
gr
am

s
(n
=
12
)

A
ct
iv
ity

(n
,%

)
Sk

ill
Pa
rt
ic
ip
an
ts
w
ho

us
e
th
e
sk
ill
,n

(%
)

Pr
im

ar
y
so
ur
ce

fo
r
le
ar
ni
ng

th
e
sk
ill

(n
,

%
)

Se
co
nd
ar
y
so
ur
ce

fo
r
le
ar
ni
ng

th
e
sk
ill

(n
,

%
)

C
oo
rd
in
at
in
g
a
st
at
e
cl
in
ic

(7
,5
8
%
)

C
om

m
un
ic
at
e
pr
ot
oc
ol
,s
er
vi
ce
s,
an
d
pa
tie
nt

in
fo
rm

at
io
n
w
ith

cl
in
ic
m
em

be
rs

7
(1
00

%
)

O
n
th
e
jo
b
(4
,5
7
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(2
,2
9
%
)

U
se

IT
to

co
lle
ct
da
ta

6
(8
6
%
)

O
n
th
e
jo
b
(3
,4
3
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m
,O

th
er

de
gr
ee
/

ce
rt
if
ic
at
e
pr
og
ra
m
,I
R
B
tr
ai
ni
ng

se
ss
io
n
(n

=
1
ea
ch
,1
7
%
)

U
se

IT
to

st
or
e
da
ta

6
(8
6
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m

(2
,3
3
%
)

G
C
co
lle
ag
ue
s,
O
th
er

de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m
,O

n
th
e
jo
b,
IR
B
tr
ai
ni
ng

se
ss
io
n
(n

=
1
ea
ch
,1
7
%
)

U
se

IT
to

re
tr
ie
ve

da
ta

6
(8
6
%
)

O
n
th
e
jo
b
(2
,3
3
%
)

G
C
co
lle
ag
ue
s,
PH

co
lle
ag
ue
s,
G
C
tr
ai
ni
ng

pr
og
ra
m
,O

th
er

de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m

(n
=
1
ea
ch
,1
7
%
)

E
va
lu
at
e
cl
in
ic
ef
fe
ct
iv
en
es
s
an
d
qu
al
ity

6
(8
6
%
)

O
n
th
e
jo
b
(3
,5
0
%
)

PH
co
lle
ag
ue
s,
O
th
er
de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m
,F
or
m
al
tra
in
in
g
fr
om

em
pl
oy
er

(n
=
1
ea
ch
,1
7
%
)

Su
pe
rv
is
e
cl
in
ic
st
af
f

6
(8
6
%
)

O
n
th
e
jo
b
(4
,6
7
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
,

Fo
rm

al
tr
ai
ni
ng

fr
om

em
pl
oy
er

(n
=
1
ea
ch
,1
7
%
)

W
or
k
w
ith

he
al
th

ca
re

sp
ec
ia
lis
ts
to

co
or
di
na
te

cl
in
ic
tim

es
/d
at
es

6
(8
6
%
)

O
n
th
e
jo
b
(3
,5
0
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m
,O

th
er

de
gr
ee
/

ce
rt
if
ic
at
e
pr
og
ra
m
,F

or
m
al
tr
ai
ni
ng

fr
om

em
pl
oy
er

(n
=
1
ea
ch
,1
7
%
)

Im
pl
em

en
tc
lin

ic
pr
ot
oc
ol
/s
ta
nd
ar
d
of

ca
re

6
(8
6
%
)

O
n
th
e
jo
b
(5
,8
3
%
)

O
th
er
de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,1
7
%
)

N
eg
ot
ia
te
w
ith

ho
sp
ita
ls
/c
lin
ic
s
fo
r
lo
ca
tio

ns
/s
er
vi
ce
s

5
(7
1
%
)

O
n
th
e
jo
b
(4
,8
0
%
)

O
th
er
de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,2
0
%
)

A
pp
ly

in
te
rv
en
tio
n
st
ra
te
gi
es

fo
r
di
se
as
es

w
ith

ge
ne
tic

co
m
po
ne
nt
s

5
(7
1
%
)

O
n
th
e
jo
b
(2
,4
0
%
)

G
C
tr
ai
ni
ng

pr
og
ra
m
,O

th
er

de
gr
ee
/

ce
rt
if
ic
at
e
pr
og
ra
m
,P

ro
fe
ss
io
na
l

m
ee
tin

g
(n

=
1
ea
ch
,2
0
%
)

C
oo
rd
in
at
in
g
a
st
at
e

pr
og
ra
m

(4
,3
3
%
)

E
va
lu
at
e
pr
og
ra
m

ef
fe
ct
iv
en
es
s
an
d
qu
al
ity

4
(1
00

%
)

PH
co
lle
ag
ue
s;
O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
;

O
n
th
e
jo
b;

R
es
ea
rc
he
rs
,p
hy
si
ci
an
s
or

la
b
di
re
ct
or
s
(n
=
1
ea
ch
,2
5
%
)

Su
pe
rv
is
e
pr
og
ra
m

st
af
f

4
(1
00

%
)

PH
co
lle
ag
ue
s
(2
,5
0
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
,O

n
th
e

jo
b
(n

=
1
ea
ch
,2
5
%
)

C
om

m
un
ic
at
e
pr
ot
oc
ol
,s
er
vi
ce
s,
an
d
pa
tie
nt

in
fo
rm

at
io
n
w
ith

pr
og
ra
m

m
em

be
rs

4
(1
00

%
)

PH
co
lle
ag
ue
s,
O
th
er

de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m
,F

or
m
al
tr
ai
ni
ng

fr
om

em
pl
oy
er
,

O
n
th
e
jo
b
(n
=
1
ea
ch
,2
5
%
)

Im
pl
em

en
tp

ro
gr
am

pr
ot
oc
ol

4
(1
00

%
)

PH
co
lle
ag
ue
s,
O
th
er

de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m
,F

or
m
al
tr
ai
ni
ng

fr
om

em
pl
oy
er
,

O
n
th
e
jo
b
(n
=
1
ea
ch
,2
5
%
)

U
se

IT
to

co
lle
ct
da
ta

3
(7
5
%
)

O
th
er
de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
,F

or
m
al

tr
ai
ni
ng

fr
om

em
pl
oy
er
,O

n
th
e
jo
b
(n
=
1
ea
ch
,3
3
%
)

U
se

IT
to

st
or
e
da
ta

3
(7
5
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
,F

or
m
al

tr
ai
ni
ng

fr
om

em
pl
oy
er
,O

n
th
e
jo
b
(n
=
1
ea
ch
,3
3
%
)

U
se

IT
to

re
tr
ie
ve

da
ta

3
(7
5
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
,F

or
m
al

tr
ai
ni
ng

fr
om

em
pl
oy
er
,O

n
th
e
jo
b
(n
=
1
ea
ch
,3
3
%
)

448 McWalter et al.



T
ab

le
7

(c
on
tin

ue
d)

A
ct
iv
ity

(n
,%

)
Sk

ill
Pa
rt
ic
ip
an
ts
w
ho

us
e
th
e
sk
ill
,n

(%
)

Pr
im

ar
y
so
ur
ce

fo
r
le
ar
ni
ng

th
e
sk
ill

(n
,

%
)

Se
co
nd
ar
y
so
ur
ce

fo
r
le
ar
ni
ng

th
e
sk
ill

(n
,

%
)

M
an
ag
e
pr
og
ra
m

bu
dg
et
pr
io
ri
tie
s

3
(7
5
%
)

PH
co
lle
ag
ue
s,
O
th
er

de
gr
ee
/c
er
tif
ic
at
e

pr
og
ra
m
,O

n
th
e
jo
b
(n
=
1
ea
ch
,3
3
%
)

A
pp
ly

in
te
rv
en
tio
n
st
ra
te
gi
es

fo
r
di
se
as
es

w
ith

ge
ne
tic

co
m
po
ne
nt
s

1
(2
5
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,1
00

%
)

C
re
at
io
n
of

a
st
at
e

pr
og
ra
m

(2
,1
7
%
)

Id
en
tif
y
be
ne
fi
ts
,r
is
ks
,a
nd

co
st
s
of

sc
re
en
in
g
to

ta
rg
et
po
pu
la
tio
n

2
(1
00

%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
,O

n
th
e
jo
b
(n
=
1
ea
ch
,5
0
%
)

C
re
at
e
pr
og
ra
m

bu
dg
et
pr
io
ri
tie
s

1
(5
0
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,1
00

%
)

D
ev
el
op

m
et
ho
ds

fo
r
ne
ed
s
as
se
ss
m
en
t

1
(5
0
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,1
00

%
)

C
re
at
e
ne
ed
s
as
se
ss
m
en
tt
oo
ls

1
(5
0
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,1
00

%
)

A
na
ly
ze

qu
al
ita
tiv

e
as
se
ss
m
en
tr
es
ul
ts

1
(5
0
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,1
00

%
)

A
na
ly
ze

qu
an
tit
at
iv
e
as
se
ss
m
en
tr
es
ul
ts

1
(5
0
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,1
00

%
)

D
ev
el
op

pr
in
ci
pl
es

fo
r
po
pu
la
tio
n-
ba
se
d

sc
re
en
in
g
pr
og
ra
m
s

1
(5
0
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,1
00

%
)

D
ev
el
op

in
te
rv
en
tio
n
st
ra
te
gi
es

fo
r
di
se
as
es

w
ith

ge
ne
tic

co
m
po
ne
nt
s

1
(5
0
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,1
00

%
)

C
on
tr
ib
ut
e
to

w
ri
tte
n
re
po
rt
of

ne
ed
s
as
se
ss
m
en
t

1
(5
0
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,1
00

%
)

D
ev
el
op

pr
og
ra
m

pr
ot
oc
ol
/s
ta
nd
ar
d
of

ca
re

1
(5
0
%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(1
,1
00

%
)

C
re
at
io
n
of

a
st
at
e
cl
in
ic

(2
,1
7
%
)

D
ev
el
op

m
et
ho
ds

fo
r
ne
ed
s
as
se
ss
m
en
t

2
(1
00

%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
,O

n
th
e
jo
b
(n
=
1
ea
ch
,5
0
%
)

C
re
at
e
ne
ed
s
as
se
ss
m
en
tt
oo
ls

2
(1
00

%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
,O

n
th
e
jo
b
(n
=
1
ea
ch
,5
0
%
)

A
na
ly
ze

qu
al
ita
tiv

e
as
se
ss
m
en
tr
es
ul
ts

2
(1
00

%
)

G
C
co
lle
ag
ue
s,
O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(n
=
1
ea
ch
,5
0
%
)

A
na
ly
ze

qu
an
tit
at
iv
e
as
se
ss
m
en
tr
es
ul
ts

2
(1
00

%
)

G
C
co
lle
ag
ue
s,
O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(n
=
1
ea
ch
,5
0
%
)

D
ev
el
op

in
te
rv
en
tio
n
st
ra
te
gi
es

fo
r
di
se
as
es

w
ith

ge
ne
tic

co
m
po
ne
nt
s

2
(1
00

%
)

O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m
,O

n
th
e
jo
b
(n
=
1
ea
ch
,5
0
%
)

D
ev
el
op

cl
in
ic
pr
ot
oc
ol
/s
ta
nd
ar
d
of

ca
re

2
(1
00

%
)

G
C
co
lle
ag
ue
s,
O
th
er

de
gr
ee
/c
er
tif
ic
at
e
pr
og
ra
m

(n
=
1
ea
ch
,5
0
%
)

G
C
=
G
en
et
ic
C
ou
ns
el
in
g

IT
=
In
fo
rm

at
io
n
Te
ch
no
lo
gy

P
H
=
Pu

bl
ic
H
ea
lth

Public Health Genetic Counselors: Activities, Skills 449



level (creating or coordinating a state program), one can
assume that they would not be entry level positions.
Therefore, a genetic counselor involved in these activities
likely has experience within the public health system and
has expanded their skill set appropriately, through on-the-job
learning and/or educational opportunities, to supplement their
genetic counseling training. This is an area where more inves-
tigation would be needed to help clarify the extent that genetic
counselors are participating in this area, their roles, and the
skills utilized for these positions.

Not surprisingly, most of the skills related to “Lobbying/
Public Policy” were reportedly learned on the job. With lim-
ited time and increasing curriculum requirements in genetic
counseling training programs, these skills may not be a prior-
ity and genetic counseling students may have limited exposure
to them. Of interest, only 9 % of participants reported com-
municating with senators/representatives about public health
programs or initiatives involving genetics in the last year,
similar to the low number of individuals who reportedly
started state programs. While the data did not reveal if these
were exactly the same individuals, it stands to reason that
individuals who need to obtain funding and/or support for
starting a state program will interact with their state represen-
tatives more than genetic counselors would otherwise.
Similarly, few participants had communicated with the press/
media about health programs involving genetics (15 %) or had
participated in the development of genetics policy/legislation
(11 %). It would be beneficial for the field to identify individ-
uals with experience in these areas so as to utilize their
experience, especially as wemove forward with NSGC brand-
ing, representing our professional society, marketing our ser-
vices, and lobbying for recognition by payors.

Of particular interest to genetic counseling training pro-
gram directors, or those considering starting training pro-
grams, are the results showing the most influential source of
learning for various skills. If a genetic counseling training
program aims to have a strong public health training compo-
nent, it should look to include opportunities to learn these
skills in greater depth. For example, in the Public Health
Research category, 27 participants (17.4 %) reported develop-
ing qualitative assessment tools focused on public health
initiatives in the past year. The majority indicated that the
most influential source of learning for the five associated skills
was their place of employment (with the exception of litera-
ture review, which was learned mainly in a genetic counseling
training program). The skills (developing an IRB submission,
evaluating tools for validity, collaborating with statisticians,
and collaborating with survey experts) are ones commonly
thought to be learned and practiced during genetic counseling
students’ thesis projects, yet the study sample shows that
participants’ genetic counseling training programs were not
their most influential source of learning. This could indicate a
need to appropriate more time or energies towards these

particular skills in graduate training of genetic counselors,
particularly if we aim to increase the number of quality re-
search publications stemming from student theses.

One option for genetic counseling training programs wishing
to strengthen their public health component is to recruit students
with public health/legislative/communications backgrounds.
Rather than focusing on training genetic counselors to be public
health figures, programs could identify applicants with public
health backgrounds and utilize their skill set while training them
as genetic counselors. Training programs could also encourage
students to explore rotations/internships where they can learn
about roles in public health, policy-making, legislation, and
business/communications. Our field is growing rapidly, and
giving students an opportunity to explore these areas behooves
us. Finally, genetic counselors should encourage the NSGC to
continue providing trainings, particularly for those types of
skills/education that genetic counselors feel they do not receive
through their genetic counseling training programs.

Overall, the most influential source of learning skills in all
categories was “on the job,” followed by “genetic counseling
training programs.” These results suggest that genetic coun-
selors may be introduced to and initially learn a skill set in
their training programs, and that this enables them to continue
to learn and acquire public health skills “on the job”. It appears
as though genetic counseling training programs provide a
solid foundation fromwhich genetic counselors can add great-
er depth and nuance to their skills base and learn further how
to translate those skills to public health activities.

Further research could look at the experiences of genetic
counselors who have completed one of the public health
genetics certificate programs offered at various universities,
to assess the influence of additional, targeted training on those
individuals’ public health skill sets. A future study could
assess if there have been changes in general NSGC members’
participation in public health activities, skills used, and
sources of learning for those skills.

Study Limitations

There are several limitation associated with this study, includ-
ing the relatively small sample size (N=155) and the potential
selection bias of genetic counselors who self-identify as “pub-
lic health genetic counselors” to complete the survey. The
sample size may have been increased by leaving the survey
link open longer, or by using other avenues to reach more
genetic counselors performing public health activities (such as
the ABGC general member contact list or contacting state
genetic coordinators directly). The length and detail of the
survey also made it potentially cumbersome, especially if
participants were involved in multiple public health activities.
This limitation is indicated by the 43 individuals who started
the survey but did not complete it. The study may have been
better done in stages, starting with a survey about public
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health activities and following up with a survey about associ-
ated skills and sources of learning. The survey did not include
a definition of public health, which may have biased the
results as participants may have had different views as to what
the questions were assessing.While the survey did not include
a general definition of skill, each public health skill was
specified and described. Finally, the survey asked participants
to estimate their time spent on public health activities in the
following categories: 1–20 %, 21–40 %, 41–60 %, 61–80 %,
and 81–100 %. These groupings did not exactly correspond to
the PSS for comparison purposes (the PSS asks for >50 %
time), which could be a limitation, but which was purposefully
done so as to identify groups participating in public health
activities that would not be captured by the PSS.

Conclusion

Overall, this study highlighted the public health activities in
which genetic counselors participate, identified the specific
skills used during those activities, and determined the sources
of learning for those skills. Genetic counselors who may not
consider themselves “public health genetic counselors” may
be surprised at the number of skills they employ that could fall
within the realm of a public health function, and by the
potential overlap between non-public health genetic counsel-
ing and public health genomics. Genetic counselors learn a
diverse skill set in their training programs. Some of those
skills are directly applicable to public health genetics, while
other public health skills require additional practice/experi-
ence, training, and/or knowledge.
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