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A B S T R A C T

Objective: Persons seeking cancer genetic counseling mainly aim to obtain information and certainty
about their medical situation. However, the information that counselees receive often involves many
uncertainties. To develop strategies to enable optimal communication about uncertainties, the spectrum
of uncertainty expressed within cancer genetic counseling needs to be established. This study aimed to
gain insight into the uncertainties verbally expressed by counselors and counselees.
Methods: Twenty-five consultations were audiotaped, transcribed and qualitatively analyzed. A coding
scheme identifying all uncertainties was developed parallel to the coding of the transcripts.
Results: Several uncertainties were identified varying in their source (i.e. the cause of uncertainty) and the
issues involved (i.e. the topic to which uncertainty pertained). The main sources of uncertainty were the
unpredictability of the future and a lack of knowledge. Counselees also expressed uncertainty related to
the amount and complexity of the information. Counselors expressed uncertainties mainly related to
scientific issues, whereas counselees’ uncertainty mainly related to personal and practical issues.
Conclusion: A wide range of uncertainties was expressed by both groups. Counselors differ from
counselees in the degree and types of uncertainty they express.
Practice implications: Counselors should address scientific uncertainties during genetic counseling to
increase awareness and understanding in counselees.
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1. Introduction

Cancer genetic counseling is the process of helping people
understand and adapt to the medical, psychological and familial
implications of genetic contributions to cancer. It usually involves
the interpretation of family and medical histories, education about
inheritance, testing and prevention, promotion of informed
choices, and adaptation to the risk or condition [1]. The main
reasons for counselees to seek cancer genetic counseling are to i)
obtain information, ii) make decisions, and iii) reduce uncertainty
about their medical situation [2–4]. However, genetic counseling
does not necessarily resolve uncertainty, as the information
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provided by counselors will involve several uncertainties.
Counseling might introduce new forms of uncertainty to counse-
lees, e.g. concerning possible predispositions for diseases other
than that for which counseling was sought for [1,5,6].

Although several definitions exist [7–11], ‘uncertainty’ can
broadly be defined as the subjective perception of ignorance,
referring to a self-awareness of existing incomplete knowledge
of some aspect of the world [7]. For example, it includes
perceptions of indeterminacy, unreliability and feelings of doubt.
Genetic counseling is a setting that involves many uncertainties.
These uncertainties can include risks, which are also defined as
probabilities, i.e., the likelihood of a future event [7]. Specific
examples of risks applying to genetic counseling are the risk of
carrying or inheriting a mutation, and the risk of an incidental
finding, i.e., a genetic variant that has not been specifically
searched for, but which might have clinical importance for the
patient [12,13]. In addition to risks, limitations related to the
y in consultations about genetic testing for cancer: an explorative
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quality and/or reliability of the information (e.g. ambiguity) are
also part of uncertainty [7]. Two examples of ambiguity in genetic
counseling are i) uncertainty about the association between a
genetic variant and a certain disease, and ii) uncertainty about the
cause of death of family members [14].

It is generally considered beneficial for counselors to openly
communicate about such uncertainties during genetic counseling,
as this may enhance counselees’ confidence in their counselor and
improve their mutual relationship [15,16]. Explicitly discussing
uncertainties is also considered ethically justified, as this enhances
counselees’ autonomy and enables informed decision-making
[8,17]. Moreover, discussing uncertainties may help counselees to
have a more realistic expectation about their medical condition
[15,16]. Nevertheless, communicating about uncertainty also has
potential drawbacks. Awareness of the uncertainties associated
with genetic testing might overwhelm counselees, cause them to
worry, and can even impair their ability to make well-informed
decisions regarding genetic testing [8,18]. Considering these
potential drawbacks, not all uncertainties may be openly discussed
by counselors during genetic counseling. In addition, some
uncertainties may only be expressed non-verbally. Studies showed
that non-verbal indicators may convey uncertainty as powerfully
as verbal expressions [19,20].

The ways in which awareness of uncertainty affects counselees
may depend on what and how counselors discuss this [8]. Ideally,
uncertainty is introduced by counselors in a way that enables
counselees to make better-informed decisions (e.g. whether or not
to perform a genetic test), without causing harmful psychological
consequences [7]. However, it is not yet established i) which
strategies are most effective when communicating about uncer-
tainty, and ii) whether and how counselors should be supported to
optimally convey issues related to uncertainty.

To develop strategies for optimal communication about
uncertainty, it is necessary to first establish the extent of the
spectrum of uncertainties expressed within cancer genetic
counseling. Studies on uncertainty in various healthcare settings
have resulted in multiple classifications of uncertainty [9,21,22].
Building on these classifications, Han et al. developed a theoretical
framework to classify medical uncertainty in general [7] and in the
genetic setting in particular [14]. In their framework, the authors
distinguished between sources (i.e., the causes of uncertainty),
issues (i.e., the specific situation to which uncertainty pertains) and
locus (i.e., the person(s) in which the uncertainty resides). Using
the taxonomy of Han et al., Howard and Iwarsson [23] provided an
overview of uncertainties relevant to whole genome sequencing.
However, few empirical data are available on the expression of
uncertainty in the healthcare setting. One study identified
variations between physicians in their expressions of uncertainty
[24] and another study reported that probability was the most
prevalent source of uncertainty discussed during breast cancer
consultations and that, overall, patients struggled with under-
standing uncertainty [11].

To our knowledge, no empirical evidence is available within the
context of genetic counseling on to what extent theoretical
frameworks of uncertainty apply to the clinical genetic setting.
Therefore, this explorative study aims to provide insight into the
range of all verbal expressions of uncertainty by counselors and
counselees during initial cancer genetic counseling consultations.

2. Methods

2.1. Design

This study comprised an observational qualitative analysis of
audiotaped initial cancer genetic consultations. The Medical Ethics
Review Board of the Amsterdam UMC, Univ. of Amsterdam (The
Please cite this article in press as: N.M. Medendorp, et al., Uncertaint
observational study, Patient Educ Couns (2018), https://doi.org/10.1016/
Netherlands) approved the protocol but waived the need for
ethico-legal adjudication as this study was judged to have no
serious impact on the participants.

2.2. Participants and procedure

2.2.1. Counselors
Counselors (including clinical geneticists, medical residents

and genetic counselors) performing cancer genetic counseling
were eligible for participation. Counselors were consecutively
recruited from two tertiary referral centers in The Netherlands,
informed about the study content and procedure, and asked for
their participation by the researcher (NM). Counselors agreeing to
participate signed an informed consent form and filled out a
questionnaire regarding their gender, age, affiliation and function,
and years of experience in genetic counseling.

2.2.2. Counselees
Counselees visiting one of the participating counselors and

meeting the inclusion criteria were consecutively recruited. The
inclusion criteria were aged �18 years, visiting for initial cancer
genetic counseling, and understanding adequate Dutch. Eligible
counselees were informed about the study by their counselor at
the start of their consultation. If they consented to participate, they
signed an informed consent form after which the consultation was
audiotaped. All counselees were informed about their right to
withdraw from participation without any consequences. Following
the consultation, counselors reported the counselees’ gender, age
and medical characteristics. The latter information included
whether counselees were affected themselves and/or had a
relative affected by cancer, the type and number of familial cancer,
and whether a genetic test was ordered after the consultation. We
estimated that data saturation (i.e., no new relevant information
emerging) would be achieved within �3 consecutive genetic
consultations per counselor and ten counselors in total, including
clinical geneticists, genetic counselors and residents [25,26], i.e. a
total of about 30 consultations. If required, there was a possibility
to audiotape additional genetic consultations.

2.3. Data analysis

All recordings were transcribed verbatim and coded using
MAXQDA software [27]. Data was analyzed using the constant
comparative method [28]. This method is based on the principle of
analyzing data in order to develop a theory [28]. Moreover, we
used a combination of an inductive and a deductive approach. First,
verbal expressions of uncertainty were coded inductively, i.e., the
coding scheme was not pre-specified but developed parallel to the
coding of the transcripts [29]. Two trained researchers (NM and
MA), with backgrounds in psychology, independently coded the
first transcript and developed a basic coding scheme. As a starting
point, they agreed on coding all verbal expressions by counselors
and counselees that they perceived as pertaining to some form of
uncertainty, i.e., awareness of ignorance [7]. The resulting two basic
coding schemes were discussed and consensus on one basic coding
scheme was reached. Subsequently, the same researchers coded
the next seven transcripts independently. After each transcript,
codings were compared and discussed until consensus was
reached. Additionally, the coding scheme was complemented
and revised continuously, based on outcomes of the consensus
meetings. Further coding showed that the verbal expressions of
uncertainty differed strongly between counselors and counselees.
After conferring with a senior researcher (ES, with a background in
psychology), it was decided to separate the coding schemes for
both groups. Counselees were found to express uncertainty mainly
in the form of questions, therefore, any question asked by
y in consultations about genetic testing for cancer: an explorative
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Table 1
Characteristics of the participating counselors and counselees.

n (%)

Counselors (n=9)
Age in years: mean � SD (range) 42 � 12 (27-61)
Sex

Male 4 (44)
Female 5 (56)

Professional training
Clinical geneticist 4 (44)
Genetic counsellor 1 (12)
Resident 4 (44)

Work experience in years: mean � SD (range) 9 � 9 (0-22)
Counselees (n=25)
Age

18–40 years 9 (36)
41–65 years 10 (40)
> 65 years 6 (24)

Sex
Male 5 (20)
Female 20 (80)

Counselee type
Cancer patient 14 (56)
Relative of cancer patient(s) 11 (44)

Number of cancer types in the family
One 17 (68)
Multiple (range 2–5) 8 (32)

Cancer type in the family
Breast 18 (72)
Pancreas 4 (16)
Ovarian 3 (12)
Colon 3 (12)
Lymphatic 2 (8)
Other types 5 (20)

Genetic test
To be performed 22 (88)
Not to be performed (yet) 3 (12)
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counselees that related to uncertain information provided by the
counselor, was labelled as a verbal expression of uncertainty, e.g. ‘If
it turns out that I carry a mutation, this doesn’t necessarily mean that
my children do too, right?’ (46-year-old female, cancer patient).
After eight transcripts, data saturation was achieved and the two
coding schemes were considered to be comprehensive.

The remaining seventeen transcripts were double-coded
independently by two researchers (NM and LM, the latter with
a background in health sciences) and discrepancies were discussed
with a third researcher (MA) until consensus was reached. When
critically reviewing and thematically categorizing the comprehen-
sive coding schemes, a distinction emerged between the provoca-
tion that caused the uncertainty, i.e., the source of uncertainty, and
the content of the uncertain information, i.e., the issue to which
uncertainty applies. This distinction is in line with the taxonomy of
Han et al. [7]. Therefore, we continued our analysis more
deductively, categorizing the uncertainties along their source
(i.e., probability, ambiguity and complexity) and issue (i.e.
scientific, practical and personal) [7] to identify distinct verbal
expressions of uncertainty. Subsequently, the identified uncer-
tainties were discussed among all six members of the research
team, after which some were combined or adjusted. Finally, a
definitive set of uncertainties was established for counselors and
counselees separately.

3. Results

3.1. Study sample

Of the 10 counselors who were invited to participate and
consented, one did not participate due to time constraints. Of the
nine counselors, eight generated three audio-recordings each and
one counselor generated one recording; resulting in a total of 25
audiotapes. One consultation involved the discussion of a multi-
gene panel test, whereas the remainder involved single gene tests.
The duration of the consultations ranged from 18 to 67 min
(M = 36).

All 25 counselees invited to participate agreed. In three cases
there were no plans (yet) to perform genetic tests after the
recorded consultation; reasons were no indication for a genetic
predisposition (n = 1), and a relative affected by cancer could be
tested first (n = 2). Table 1 presents the characteristics of both
participant groups.

3.2. Verbal expressions of uncertainty

Uncertainty was expressed in all consultations by both
counselors and counselees. To structure the results, the expres-
sions of uncertainty by the counselors and counselees (i.e., the
locus of uncertainty) are described separately according to their
source and issue, shown in Fig. 1. All example quotations are
displayed in Table 2, for counselors, and Table 3 for counselees.

3.2.1. Uncertainty expressed by counselors
The first source of uncertainty expressed by counselors was

related to future events that cannot be predicted. In line with Han
et al. [7], we labelled this as probability. Counselors expressed
probability about multiple issues, including the chance of carrying
a mutation (Table 2, citation Ia), developing cancer (Ib), and
inheriting a mutation (Ic). In a subset of the consultations,
counselors additionally expressed the probabilities of encounter-
ing an incidental finding as a result of genetic testing (Id), and
identifying a predisposition for a related disease (Ie).

In addition to probability, a second source of uncertainty among
the verbal expressions of counselors was identified: uncertainty
resulting from a lack of knowledge about a certain topic. Most
Please cite this article in press as: N.M. Medendorp, et al., Uncertaint
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uncertainties concerned a lack of knowledge at the scientific level
(i.e., current unknowns in clinical genetics in general). One
example is the inability to identify all mutations using currently
available techniques (IIa). Other examples are the current inability
to prevent or screen for cancer (IIb) and a lack of knowledge about
the meaning and consequences of mutations (IIc).

Counselors also verbally expressed uncertainties resulting from
a lack of knowledge at a personal level (i.e., the counselor’s own
uncertainty). These uncertain expressions were, however, rela-
tively scarce and were primarily expressed regarding factual
medical information (IIIa).

3.2.2. Uncertainty expressed by counselees
Counselees verbally revealed uncertainty as a spontaneous

expression, as a response to a question or comment made by the
counselor, and/or in the form of questions. Among their uncertain
expressions, three distinct sources of uncertainty were identified:
unpredictability of the future, lack of knowledge, and amount and
complexity of information (Fig. 1). Uncertainty caused by unpredict-
ability of the future (i.e., probability) was expressed by counselees
about two issues: I) carrying a mutation and II) developing cancer
(Table 3 citations IVa and IVb, respectively).

Another source of uncertainty expressed in these consultations
related to counselees’ personal lack of knowledge. Counselees’ lack
of knowledge pertained to multiple issues, the first of which was
their family history of familial diseases and the cause of death of
their relatives (Va). A second topic to which counselees’ lack of
knowledge pertained was the inheritance of mutations (Vb).
Finally, counselees’ uncertainty about their own lack of knowledge
was related to practical procedures, e.g. how long it would take
before they would receive the test results, or the location where
their blood had to be sampled (Vc).
y in consultations about genetic testing for cancer: an explorative
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Fig. 1. Overview of loci, sources and issues of uncertainty identified in the current study.
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A third source of uncertainty expressed by counselees was
labelled as the amount and complexity of information provided
during consultation. This uncertainty was expressed in relation to
their ability to understand and remember information and explain
it to their relatives (VIa).

4. Discussion and conclusion

4.1. Discussion

This study explored uncertainties expressed within initial
cancer genetic consultations. The results provide insight as to
whether clinical practice underpins the conceptual literature on
uncertainty; moreover, the results are relevant to further elucidate
how uncertainty can be communicated to counselees such that it
helps them to make appropriate decisions and cope with the
implications of those decisions. The acquired data enabled to
distinguish: i) what causes the uncertainty, ii) the topic to which
the uncertainty pertains, and iii) the person experiencing the
uncertainty; this is fully in line with (respectively) the source, the
issue and the locus of uncertainty as defined in the conceptual
models of Han et al. [7,14]. Although their taxonomy was not used
as a starting point for the present analysis, its structure emerged
while coding the verbal expressions of uncertainty. Apparently, the
basic structure of the taxonomy of Han and colleagues is an
accurate reflection of the uncertainties expressed in genetic
counseling, as it allows a useful distinction to be made between
the cause and the content of uncertainty.

Regarding the sources of uncertainty, the uncertainty expressed
by both counselors and counselees mainly resulted from the
Please cite this article in press as: N.M. Medendorp, et al., Uncertaint
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unpredictability of the future and from lack of knowledge.
Counselees also expressed uncertainty caused by the amount
and complexity of information. The issues to which expressions of
uncertainty pertained varied between the two groups, i.e.
counselors expressed uncertainty mainly about scientific issues
whereas the counselees’ expressions mainly concerned personal
and practical issues (Fig. 1).

In the present study, all sources of uncertainty could be
classified within the conceptual taxonomy of Han et al. [7].
Conforming to the taxonomy, we found uncertainty to be caused by
probability (i.e., unpredictability of future events), ambiguity (e.g.,
lack of knowledge), and complexity. In addition, Han et al. specified
multiple other ways in which information can be ambiguous such
as test limitations and test misinterpretations [14]. However, these
additional and more specific forms of ambiguity were not
encountered in the present study, probably due to the setting
and the methodology used. We audiotaped consultations mainly
involving the discussion of single gene tests, i.e., tests including a
few genes associated with cancer. In contrast, Han et al. applied the
original taxonomy to clinical genome sequencing [14]. This latter
setting, where a multitude of genes are tested simultaneously, may
involve a richer presentation of uncertainties (e.g. identifying an
unsolicited mutation). Specific uncertainties related to multigene
panel testing might not have emerged among our participants and,
therefore, not expressed in the setting we investigated [14].
Additionally, we identified uncertainty on the basis of verbal
expressions; counselors and counselees may have experienced
additional uncertainties without actually verbalizing these during
the consultations. It would therefore be informative to investigate
what uncertainties are expressed non-verbally, for example by
y in consultations about genetic testing for cancer: an explorative
j.pec.2018.08.002
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Table 2
Verbatim examples of verbal expressions of uncertainty by counselors.

Counselors’ expressions of uncertainty

I Probability
Ia. of carrying a mutation:
“In 5 to 10% of cases cancer is hereditary, so only a small proportion of all cancers. The possibility that cancer is hereditary is slightly larger when the tumor is not hormone
sensitive, or triple negative as we call it. You developed cancer at a later age so the chance that it’s hereditary is smaller.” (Counselor with 1 month of work experience)
Ib. of developing cancer:
“Based on our experiences, we can calculate the risk of developing breast cancer, which is about 20%. We call that a moderately increased risk. To qualify as an increased risk, it
must be over 30% - in that case we start screening at a lower age. But the geneticist, with whom I have discussed this, thinks that this pedigree fits a moderate risk.” (Counselor
with 6 months of work experience)
Ic. of inheritance:
“Assuming your mother carried a hereditary predisposition which caused breast cancer, that would mean her first-degree relatives –her sisters, mother, brothers, children,
daughters and son– have a 50% chance to carry that same hereditary predisposition. So not in all cases . . . but a 50% chance. Heads or tails.” (Counselor with 10 years of work
experience)
Id. of identifying an incidental finding:
“The results can be: carrier, no carrier, a variant or an unexpected finding. To start with the last one, an unexpected finding means you find something you weren’t primarily
looking for but that can be of clinical relevance.” (Counselor with 10 years of work experience)
Ie. of identifying a predisposition for a related disease:
“There are a few hereditary disorders that can sometimes cause pancreatic cancer: a certain type of hereditary breast cancer, an hereditary melanoma, or a malignant
birthmark. And [pancreatic cancer] can also occur when someone carries a predisposition for hereditary colorectal cancer.” (Counselor with 22 years of work experience)
II Lack of knowledge (scientific level)
IIa. about identifying mutations:
“When performing genetic testing in several women, we don’t identify a clear hereditary cause in most. Does this mean there isn’t a hereditary cause? Well we don’t know for
sure . . . because we as medical scientists don’t know everything yet.” (Counselor with 1 year of work experience)
“Sometimes we think there should be a predisposition, but we cannot find it. In those cases we know our techniques to test a gene are not 100% certain. They are quite good, but
there is always a chance that a predisposition is present even though we didn’t find it.” (Counselors with 6 months of work experience)
IIb. about how to control for cancer:
“You have a high chance of developing ovarian cancer. Depending on the gene, that chance is between 5 and 40%. We cannot adequately screen for ovarian cancer, which means
we cannot check the ovaries properly. We used to think that we could, but we can’t.” (Counselor with 17 years of work experience)
“You could check every six months, or every three months. But at some point you have to determine how we can prevent most cancers. When we screen every year, we avoid most
cancers, but not all unfortunately.” (Counselor with 1 year of work experience)
IIc. about the meaning and consequences of mutations:
“Sometimes we find a mutation and we don’t really know what it means. We know the meaning of a lot of mutations and their consequences, but about some we just don’t know
everything yet.” (Counselor with 6 months of work experience)
III Lack of knowledge (personal level)
IIIa. about factual medical information:
“I know that it’s a very rare tumor and I know from the top of my head that it fits a hereditary disease in which people develop multiple polyps in the intestines. It’s very rare, so I
would have to figure out which syndrome this tumor fits, because I don’t know that by heart.” (Counselor with 10 years of work experience)

Table 3
Verbatim examples of verbal expressions of uncertainty by counselees.

Counselees’ expressions of uncertainty

IV Probability
IVa. of carrying a mutation:
Counselor: “Do you think you carry [the mutation] or not?” Counselee: “Well, to me it’s more a ratio . . . because I don’t know . . . (32-year-old relative)
IVb. of developing cancer:
“I’m not afraid the [cancer] will recur. It will not recur, because it was not metastasized and the lymph node was clean, so that's not going to happen to me. But the chance that I'll
develop it tomorrow is of course always present.” (47-year-old cancer patient)
V Lack of knowledge
Va. about family history:
Counselor: “At what age did your grandfather get prostate cancer and pancreatic cancer?” Counselee: “I don’t know when he got prostate cancer. He was 62 when he died, so I
think 60 or 61.” Relative: “No, prostate cancer was at a younger age. He died at 62 and he had prostate cancer before that.” Counselee: “I think somewhere in his late 50's,
between 55 and 60.” (36-year-old relative)
Vb. about inheritance:
Counselee: “If I carry [a mutation], that doesn’t necessarily mean I have it passed on?” Counselor: “No. No, very good question.” (46-year-old cancer patient)
“I am worried about my children, whether they carry something which causes them to develop cancer. I don’t want that to happen to them.” (57-year-old cancer patient)
Vc. about practical procedures:
Counselee: “How does this blood test work?” Counselor: “You go all the way down and then you walk that way and there is the laboratory.”
(58-year-old cancer patient)
VI Amount and complexity of information
VIa. about understanding and remembering information and explaining information to relatives:
"Wait, could you repeat that? I’m not sure if I understood that correctly.” (47-year-old cancer patient)
“Can I take a picture of that? That might help me explaining it to the boys.” (42-year-old cancer patient)
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performing studies in which counselors and counselees are
interviewed or genetic consultations are videotaped to identify
non-verbal uncertainties.

Differences were identified among counselors in the degree and
type of uncertainty they expressed during consultations. For
example, some counselors explicitly informed counselees about
uncertainty regarding how to screen for cancer as a result of a lack of
Please cite this article in press as: N.M. Medendorp, et al., Uncertaint
observational study, Patient Educ Couns (2018), https://doi.org/10.1016/
knowledge at the scientific level, whereas others did not express this
type of uncertainty. This diversity might be due to differences in the
types of counselors involved, i.e., the present study included clinical
geneticists, genetic counselors and medical residents. In general, the
duration of consultations with the clinical geneticists was relatively
shorter, possibly allowing less discussion of uncertainties compared
with the other two profession groups. Another explanation may be
y in consultations about genetic testing for cancer: an explorative
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differences in counselor’ characteristics, such as gender, tolerance of
uncertainty and personal uncertainty [30,31]. A previous study,
mainly including general practitioners and physicians specialized in
internal medicine, showed that female physicians experience more
stress from uncertainty. In addition, more work experience was
associated with a reduced stress level caused by uncertainty [31].
Moreover, no univocal results on the effects of tolerance of
uncertainty on communication have been reported [30,31]. It would
be interesting to examine how uncertainty is experienced by
counselors, and whetherand how the communication of uncertainty
is associated with counselor’ characteristics, such as gender and
tolerance of uncertainty.

Even though differences in information provision is comprehen-
sible, it is not desirable that counselees receive different information.
As most genetic consultations involve a decision on genetic testing,
counselees need to be fully informed. We saw, for example, that
counselors differed in providing information on the limits of genetic
science. This information with respect to preventive options is,
however, important for counselees when deciding about genetic
testing [12,13]. Preferably, counselees are informed in a more
consistent way about relevant scientific uncertainties.

Another noteworthy aspect is the discrepancy found between
counselors and counselees regarding the issues to which the
uncertainties pertained. Counselors expressed uncertainty related
mainly to scientific topics, whereas the counselees were mainly
concerned with personal and practical topics. Relatively few verbal
expressions of uncertainty regarding scientific issues by counse-
lees may imply unawareness (or no full comprehension) of the
extent of the scientific uncertainties associated with genetic
testing. In addition, counselees did not express uncertainty related
to the emotional consequences of a certain test result, e.g. feeling
guilty towards their children. This is particularly surprising, as
patients have been previously found to frequently express such
emotionally laden uncertainties as cues pointing to their
underlying emotions [32]. Considering the substantial emotional
consequences of uncertainty related to the consequences of test
results, one would have expected them relatively frequently. Again,
counselees may not be aware of the possible emotional con-
sequences, nor do they assess their own ability to deal with these
consequences. Both uncertainties are, however, important to
counselees when deciding about genetic testing, but also to be
able to anticipate on test results and their consequences
afterwards. This study showed that counselees not only have to
deal with the scientific uncertainties as explained by the
counselors, but also face personal and practical uncertainties. As
a result, counselees might be unable to fully focus on the highly
complex information about scientific uncertainties that are
provided during the genetic counseling [33–35]. Counselors might
help to address this problem by i) regularly summarizing the key
points, ii) checking the counselee’s understanding, and iii)
constantly taking into account counselees’ uncertainty. After their
personal uncertainties have been addressed, the counselee might
be better able to (cognitively) focus on the scientific information
provided by the counselors.

4.1.1. Strengths and limitations
To ourknowledge, this is thefirst studyto investigate theactuality

of communicating about uncertainty during cancer genetic counsel-
ing. Audiotaping enabled observation of actual verbal expressions,
rather than depending on recall. Moreover, a diverse sample of
counselors was included. However, because all were recruited from
two university hospitals, variation may have been missed due to
center-specific ways of practicing genetic counseling. In addition,
due to practical reasons it was decided to select counselees
consecutively; nevertheless, some counselors may have been
selective regarding which consultations to audiotape.
Please cite this article in press as: N.M. Medendorp, et al., Uncertaint
observational study, Patient Educ Couns (2018), https://doi.org/10.1016/
Only one consultation was recorded in which a multigene panel
test was discussed. Since it was not possible to record more of this
type of consultation during data collection, the present findings
might be limited with regard to actual practice, which increasingly
involves multigene panel testing.

4.2. Conclusion

This qualitative study provides insight into the range of
uncertainties expressed by counselors and counselees during
initial cancer genetic consultations. A wide range of uncertainties
was expressed by both groups and these were in line with the
conceptual model of uncertainty proposed by Han et al. [7]. It was
found that counselors differ from counselees in the degree and
types of uncertainty that they express. Among counselees, the low
prevalence of uncertainty related to scientific topics suggests that
they may frequently be unaware of these uncertainties.

4.3. Practice implications

The results of this study imply that counselees are not (fully)
aware of scientific uncertainties. These uncertainties should be
addressed during genetic counseling to increase its awareness and
understanding. Also, counselees are not uniformly informed about
uncertainties related to genetic testing. To enable informed
decision making and prepare counselees for possible test results,
counselors should completely inform them. Finally, a training for
counselors on how to manage and communicate these uncertain-
ties may improve the communication in initial cancer genetic
consultations.
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