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Purpose: Advances in genetics have meant that genetic testing will become increasingly relevant to all health care

fields. It is therefore important that all physicians have increased genetic education in their training, including in

the medical school curriculum. Methods: To address this need, we used role-playing in an effort to enhance

understanding of genetic counseling. Students were given the option of participating in a mock genetic counseling

session whereby they would play the role of a patient receiving genetic test results. All students received

questionnaires on their attitudes and knowledge about genetic counseling. Those who participated answered

additional questions regarding effectiveness of the project. Results: Of 88 students who returned presimulation

questionnaires, 19 opted to participate in the mock session, and 15 participants returned postsimulation

questionnaires. There was no significant difference between participant and nonparticipant questionnaire re-

sponses. However, all participants agreed that role-play was effective in helping them understand genetic

counseling and testing. Most participants also commented that the session helped them understand the impor-

tance of referral for genetic counseling and the impact of test results. Conclusions: The project proved overall

valuable in improving medical student understanding of genetic counseling and may be applied to a variety of

medical education settings to improve patient care. Genet Med 2008:10(10):739–744.
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Advances in human genetics have allowed for genetics ser-
vices to become increasingly relevant in many areas of medi-
cine.1–4 As genetic testing becomes more widely used in mod-
ern medical practice, all physicians will need to make
appropriate health care recommendations to patients regard-
ing genetic testing, and carry out genetic counseling. As has
been shown previously, proper and adequate pre- and posttest
genetic counseling is vital if patients are to receive the maxi-
mum benefit of such tests.5

Accordingly, there will be an increasing need for all health
care providers to be familiar with the process of genetic testing
and genetic counseling. However, outside of electives taken by
a select few students, such training is absent frommostmedical
school curricula and residency training programs. For this rea-
son, most physicians will struggle to address genetic issues ef-
fectively with their patients. It is thus important to identify
innovative educational opportunities within an already crowded

medical curriculum to enhance clinical genetics education. One
such technique is “role play.”
Role-play is a training technique that is often used to de-

velop student interaction and communication skills in a vari-
ety of disciplines and with learners of different backgrounds.6

It has been defined as “an experimental learning technique
with learners acting out roles in case scenarios to provide tar-
geted practice and feedback to train skills.”7 Role-play ac-
knowledges the importance of the social context of learning
and enables students to conceptualize their character and re-
fine both professional and interpersonal roles in a simulated
format.8 There are different methods of using role-play,
whereby the student can play the role of the patient or of the
caregiver, and this can involve interactions between two indi-
viduals or among larger groups. These methods can allow the
student to take on an active role in a secure learning environ-
ment, without the potential limitations that can be inflicted by
real-life situations and working with real patients.
Role-play has been shown to promote active learning,9

which is valuable for student development of skills, knowledge,
and attitude within therapeutic and educational settings.10 It
also allows students to place themselves in scenarios that they
had not previously experienced, where they can build upon
empathetic abilities and better understand the motivations of
others.9 By giving students the opportunity to experience these
multiple perspectives, a greater awareness of the needs of both
the health care provider and the client or patient can be at-
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tained. In turn, this can allow for more effective communica-
tion with patients and improved patient compliance including
referral follow-through.
There is relatively little published regarding the effectiveness

of using role-play as a medical student teaching tool, and to
date there have been no reports of using role-play whereby the
medical student assumes the role of the patient in a genetic
testing scenario. We discuss here a project whereby medical
students were given the opportunity to play the part of a pa-
tient receiving genetic test results and genetic counseling in a
mock session. The aim of this study was to assess the effective-
ness of using role-play in a medical education setting to en-
hance student understanding of the process and value of ge-
netic counseling.

METHODS

During their course Genetics inMedicine, first year medical
students (MS1) at the University of Alabama School of Medi-
cine were invited to participate in a mock genetic counseling
session. This invitation was made by an announcement before
a lecture, during “Genetics inMedicine,” an introductory class
forMS1, and by a class-wide email. We choseMS1, as opposed
to more advanced medical students or residents, because we
felt that earlier exposure to the principles of genetic counseling
would positively influence their later education. The study was
explained to the students, and itwas stated that theywould play
the role of a client receiving genetic test results. Participation
was voluntary, and would not factor into their class grade. The
study received approval by the University of Alabama at Bir-
mingham (UAB) Institutional Review Board. Please refer
Table 1 for the complete student study population demo-
graphics.
The mock counseling sessions took place in the clinical of-

fices of the UAB Department of Genetics within a 2 month
time span during the latter half of the semester. Participants in
the mock sessions received by mail a brief clinical vignette that
was randomly chosen from three different scenarios (vignettes
are available on request): hereditary breast and ovarian cancer,
fragile X syndrome, or autosomal recessive retinitis pigmen-
tosa. We chose to use several different scenarios to allow the
students to experience a wider variety of clinical situations.
Students were instructed to contact one of four genetic

counselors and schedule a session to discuss their test results.
The vignettes included background information on the respec-
tive condition each student was tested for, including its etio-
logy, inheritance,associatedhealthcomplications,management,and
screening/surveillance recommendations, if applicable. There
were also resources listed if the student wished to research the
condition more thoroughly. The student was expected to read
this information before receiving their test results. The results
were assigned at random, with the exception of premutation
versus full mutation for fragile X syndrome, which was depen-
dant on the gender of the recipient. The range of possible test
results included positive (affected), negative (unaffected), pos-
itive for carrier status but unaffected for autosomal recessive

retinitis pigmentosa, and premutation for females with the
fragile X vignette. We were especially interested in the issues
brought up by a negative test/carrier status, as the psychosocial
and counseling aspects surrounding this form of result have
traditionally been less explored.
Before these sessions, a questionnaire was distributed to the

entire class during the first week of GIM, to assess their atti-
tudes and knowledge about genetic counseling (questionnaires
are available on request). Students were asked to rate their
understanding of genetic testing and genetic counseling, as
well as their attitude on the role of nongenetics health care
providers in the process of genetic testing and results disclo-
sure. They were also asked open-ended questions about their
motivations for participating and their expectations for the
project as well as their anticipated responses regarding the test
results.

Table 1
Medical student study population demographics

Sample distribution, % (N)

Participants
(N � 19)

Nonparticipants
(N � 69)

Gender

Male 52.6 (10) 52.2 (36)

Female 47.4 (9) 47.8 (33)

Ethnicity

Caucasian 84.2 (16) 78.3 (54)

African-American 15.8 (3) 7.2 (5)

Hispanic 0 0

Asian 0 14.5 (10)

Other 0 0

Current education/degree level

College/Bachelor’s 78.9 (15) 88.4 (61)

Master’s 15.8 (3) 10.1 (7)

PhD 5.3 (1) 0

Other 0 1.4 (1)

Personal/family history of
genetic condition

Yes 26.3 (5) 15.9 (11)

No 73.7 (14) 84.1 (58)

Previous experience with genetic
testing and/or genetic
counseling

Yes 0 4.3 (3)

No 100 (19) 95.7 (66)

Previous training in patient
counseling

Yes 26.3 (5) 17.4 (12)

No 73.7 (14) 82.6 (57)

Data gathered from student questionnaires.
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After the simulation, studentswere given the samequestion-
naire to evaluate changes in their perception of genetics. How-
ever, questions were also included for participants to assess the
effectiveness of the project in increasing student understand-
ing of genetic counseling and testing, and what modifications
the students felt should be made to improve the simulation.

RESULTS
Presimulation questionnaires

Of the 88 MS1 students who returned the presimulation
questionnaires, 19 elected to participate in the mock genetic
counseling sessions. The rate of participationwas relatively low
due to the fact it was a voluntary ungraded exercise. So, unless
they were very motivated or there was a personal interest, stu-
dents in that situationwill not participate.Making this exercise
mandatory would have increased participation, but because
this was a pilot study we did not feel that would have been
appropriate. Similarly, an incentive would have increased par-
ticipation, but there were budgetary constraints.
The majority of students either disagreed or were neutral/

unsure that they had a good understanding of what is involved
in the process of genetic testing (74%) or that they had a good
understanding of genetic counseling (75%). Most students
(67%) disagreed or were neutral/unsure that they would feel
comfortable giving genetic test results to a patient before refer-
ring them to a genetics professional, and 68% either agreed or
were neutral/unsure that genetic counseling provided by a ge-
netic professional was necessary before ordering genetic test-
ing. Most students (74%) were either neutral/unsure or dis-
agreed that a health care professional without background or
training in genetics can effectively discuss genetic testingwith a
patient before genetic testing. The majority of students (81%)
strongly disagreed or disagreed that genetic test results could
be effectively communicated by phone. Overall, there did not
seem to be a notable difference in responses between nonpar-

ticipants and students who elected to participate in the project.
Refer to Table 2 for questionnaire average response values for
participants and nonparticipants before and after the simula-
tion. See Table 3 for selected participant student comments
regarding their expectations of the mock session before the
simulation.

Postsimulation questionnaires

Of the 19 participants, 15 (79%) and 17 nonparticipants
returned the postsimulation questionnaires, giving a total of 32
responses. Most of the students (91%) agreed or strongly
agreed that they had a good understanding of what is involved
in the process of genetic testing and that they had a good un-
derstanding of genetic counseling. Responses were divided
among students as to whether they would be comfortable giv-
ing test results to a patient before referring them to a genetics
professional. The majority of students (84%) either agreed or
strongly agreed that genetic counseling provided by a genetic
professional was necessary before ordering genetic testing.
Most students (75%) disagreed or strongly disagreed that a
health care professional without background or training in ge-
netics can effectively discuss genetic testing with a patient be-
fore genetic testing. The majority of students (72%) strongly
disagreed that genetic test results could be effectively commu-
nicated by phone. Please refer to Figure 1 for a chart represen-
tation of the average response values given bymedical students
before and after the simulation.
There were no evident differences between participant and

nonparticipant questionnaire responses. However, 100% of
the participants agreed or strongly agreed that the role-play
was effective in helping them to understand the process of
genetic counseling and the implications of genetic testing. The
majority of participants (12/15 or 80%) agreed or strongly
agreed that the exercise would benefit them in their ability to
communicate with patients whomight have a personal or fam-

Table 2
Medical student questionnaire average values

Questions

Average valuea

Participants (N � 19) Nonparticipants (N � 69)

Pre-sim Post-sim Pre-sim Post-sim

I have a good understanding of what is involved in the process of genetic testing 2.5 4.5 2.7 4.1

I have a good understanding of what a genetic counselor does 2.6 4.7 2.6 4.3

I would feel comfortable giving genetic test results to a patient before making a
referral to a genetic professional

2.3 3.1 2.5 2.8

I feel that genetic counseling given by a genetic professional is necessary before
ordering genetic testing

3.7 4.1 3.6 4.3

I feel that a health care professional without formal genetics background or
training can effectively discuss genetic testing with a patient and order the
testing before making any referral to a genetic counselor

2.8 2.3 2.5 2.2

I feel that genetic test results can be effectively communicated to a patient over
the phone

1.7 1.3 1.9 1.5

aValues based on five-point rating score, where 1 � strongly disagree, 2 � disagree, 3 � neutral/unsure, 4 � agree, and 5 � strongly agree.
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ily history of a genetic condition. All participants agreed or
strongly agreed that the genetic counselor was effective in ad-
dressing the different issues of genetic testing and answering
questions during the role-play. Please refer to Table 3 for se-
lected participant student comments reflecting their attitudes
on the effectiveness of the project postsimulation and sugges-
tions for improvement.

DISCUSSION

To address a perceived deficiency in our medical school’s
curriculum, we developed an innovative educational program
designed to enhance medical student’s clinical genetics educa-
tion using role-playing. Role-play is a training technique that is
often used to develop student interaction and communica-
tions skills in a variety of disciplines and with learners of dif-

ferent backgrounds. It acknowledges the importance of the
social context of learning and enables students to conceptual-
ize their character and refine both professional and interper-
sonal roles in a simulated environment.6,8 It has been shown to
promote active learning, and it also places students in scenarios
that they had not previously experienced, where they can build
upon empathetic abilities and better understand the motiva-
tions of others in a secure learning environment, without the
potential limitations that can be inflicted when working with
real patients.7 Giving students the opportunity to experience
different perspectives develops a greater awareness of the needs
of both the health care provider and the client or patient. There
is evidence that adequate physician-patient communication is
related to better health outcomes, increased compliance and
higher satisfaction of both the health care provider and the
patient.11–13

Table 3
Medical student postsimulation selected responses

Was your reaction to your test result what you anticipated it would be? If not, how was it different from what you expected?

“No, I actually expected a positive result. I guess I try to expect the worst and hope for the best. Also, I thought they might make everyone positive for a more
informative learning experience.”

“I anticipated it to be positive. I was a carrier and it felt strange because it was harder to think about what to discuss because it wasn’t going to directly change
my life but the siblings in the scenario.”

“It was hard to really feel the feelings that the patient would have had because I didn’t really feel like I had a problem.”

“I can’t answer the question very well because I wasn’t really “role playing”—I’d never make it as an actress.”

“The counselor did a good job of making the vignette feel real, and because of that, I had a stronger reaction than I expected.”

“I was not really playing into my character, so I didn’t have a big reaction. I was expecting the meeting to be more of a question and answer “what do genetic
counselors do?” type of thing, instead of role-playing. That would have been fine, if I had been expecting it.”

How was this exercise beneficial to you?

“I think I will be a much better resource to my patients by referring them to a genetic counselor.”

“I learned about how basic the counselors have to get and that it must be difficult to fully explain the impact of results especially if (you are a) carrier.”

“It helped me realize how overwhelmed a patient can be during the whole process.”

“Allowed me a better understanding of what a genetic counselor does, and a chance to feel as a patient would feel (somewhat) while anticipating the results.”

“It was very beneficial to see the actual process of how they sit you down, give you some background information, and discuss your results. I was surprised to
see how fast they told you your results (meaning in the first few min of the visit). I think this is good because anyone coming in to discuss test results is
focused completely on what the result is, and I think it’s a good thing to go ahead and get it out there. The counselor immediately handed out some
literature to read at home when everything sinks in, and at the moment she goes over pedigrees with you.”

“I feel like I can better take care of patients that might have a genetic disease by understanding the importance of genetic counseling. It is important to see
things from the patient’s perspective too.”

What would you change about this exercise?

“I think a vignette that goes over more issues would have a better choice. My vignette (RP � negative) didn’t really touch on many issues other than that I was
negative and possibly ‘survivor’s guilt.’”

“I think it would be even better to witness a real session. There’s only so much we can pretend when it’s us in the hot seat. There’s no way to know how
emotional genetic counseling is without seeing it.”

“Explain that we get a range of results—maybe where carrier status affects life more (worse disease).”

“It was hard for me to role-play when I knew it wasn’t true.”

Please provide any other written feedback or comments.

“I thought it was interesting; I wish other health-related specialties would do the same to get a flavor for what they do (such as physical therapy, occupational
therapy, etc.)”

“Good opportunity for future MD’s!”

“It was very helpful and beneficial and I think it’s a great idea. Although knowing it’s fake made it a bit awkward.”

McIlvried et al.
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We found that, in general, there was essentially no evident
difference between participant and nonparticipant question-
naire responses (Fig. 1). Of the students who returned ques-
tionnaires, the vast majority reported improvement in under-
standing the process of genetic counseling and genetic testing.
This topic had been covered in several hours during the Genet-
ics inMedicine course, implying that the didactic sessions were
effective.
Although there was no evident difference in responses

among participants and nonparticipants with regard to the
questionnaires, all of the participants agreed or strongly agreed
that role-play was effective in helping them understand the
process of genetic counseling and the implications of genetic
testing. The majority of participants also commented in writ-
ten responses that the session helped them understand the im-
portance of referral for genetic counseling and the impact of
test results both emotionally and with regard to patient health
care. This indicates that the mock sessions were helpful in a
different manner than the lectures alone in increasing student
understanding of the genetic counseling and testing process.
Some students commented that the role-play was difficult

for them because it was conducted in a simulated environment
and required some amount of acting, which felt unnatural or

awkward. Some felt as though they did not gain full empathetic
benefit of the mock session by knowing that “it wasn’t true.”
Such limitations of role-playing have beenmentioned in other
studies,8,14 and it should be recognized that this type of teach-
ing method is a single part of a more comprehensive learning
and communication process. Role-play is a method that usu-
ally works best in preplanned and structured situations that are
kept as realistic as possible, with motivated students who are
willing to actively engage in the simulation, and with feedback
and discussion regarding the experience.7,14–16

A few students also mentioned that if they had a negative or
normal test result, or if they were an asymptomatic carrier,
they felt as though this type of scenario was not as educational
and that there was not as much to discuss during the session as
there would have been with a positive test result. However, it is
important to also note that, regardless of the test result, the
students (acting as patients) do have a close family member
affected with the condition, and it was therefore still of value to
discuss the condition at length and its emotional implications
and impact on health care. Also, for thosewhowere carriers for
a recessive condition or positive for a premutation, the test
results did have impact on reproductive or prenatal diagnostic
options, and significance for any offspring. Finally, as noted by

Fig. 1. Average questionnaire responses from medical students before and after role-plays. *Values based on five-point rating scare where 1 � strongly disagree, 2 � disagree, 3 �
neutral/unsure, 4� agree, and 5� strongly agree. †Questions are taken from the pre- and post-simulation questionnaires - see Appendix B for a detailed version. (GC� genetic counseling;
HCP � health care professional).
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one student, even negative test results can carry an emotional
burden such as survivor’s guilt.
One obvious limitation of this study is the small sample size,

especially in the number of returned responses. But although
the number of participants was small, the feedback does pro-
vide valuable insight. Although it would be desirable to expand
the program to include a larger number of students, it is a
difficult proposition given the amount of time required for the
genetic counselors. UAB has a small cohort of four genetic
counselors. To increase the number of students would require
lengthening the time of the program to the entire first year, and
potentially include other genetics professionals and trainees,
such as genetic counseling students. Most medical schools,
however, do not have a genetics program that can commit such
resources to MS1 education. In addition, we did not perform
any formal statistical calculations on the data provided. Part of
the reasoning behind this is because the sample size is small,
which would make it difficult to draw any conclusions, and
because the value and aim of this project can be inferred from
the raw information that was obtained, most particularly from
participant written responses.

CONCLUSION

Although it seems that role-playing alone did not influence
student perceptions about genetic counseling, it is evident via
studentwritten comments that the project proved overall valu-
able in improving medical student understanding and appre-
ciation of genetic counseling. These mock sessions provided
medical students an opportunity to experience the complexity
of the genetic testing process and communication of these re-

sults. Although this project design and concept are not partic-
ularly complex, it does require a significant commitment from
a genetics center, and such resources may not be available at
every medical school.
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