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Abstract
Uncertainty is increasingly discussed during genetic counseling due to innovative techniques, e.g., multigene panel testing.
Discussions about uncertainty may impact counselees variably, depending on counselors’ communication styles. Ideally, the
discussion of uncertainty enables counselees to cope with uncertainty and make well-informed decisions about testing. We
examined the impact of how counselors convey uncertainty and address counselees’ uncertainty, and explored the role of
individual characteristics. Therefore, a randomized controlled experiment using videos was conducted. Former counselees
(N= 224) viewed one video depicting a genetic consultation about multigene panel testing. The extent of counselors’
communication of uncertainty (comprehensive vs. the essence) and their response to counselees’ uncertainty expressions
(providing information vs. providing space for emotions vs. normalizing and counterbalancing uncertainty) were
systematically manipulated. Individual characteristics, e.g., uncertainty tolerance, were assessed, as well as outcome
variables (primary outcomes: feelings of uncertainty and information recall). No effects were found on primary outcomes.
Participants were most satisfied when the essence was communicated, combined with providing information or providing
space responses (p= 0.002). Comprehensive information resulted in less perceived steering toward testing (p= 0.005).
Participants with lower uncertainty tolerance or higher trait anxiety were less confident about their understanding when
receiving comprehensive information (p= 0.025). Participants seeking information experienced less uncertainty (p= 0.003),
and trusted their counselor more (p= 0.028), when the counselor used information providing responses. In sum, the impact
of discussing uncertainty primarily depends on individual characteristics. Practical guidelines should address how to tailor
the discussion of uncertainty.

Introduction

Genetic counselors are increasingly required to discuss the
possibility of highly complex genetic testing with counse-
lees, such as multigene panel tests [1]. These tests may
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involve the sequencing of high numbers of genes which
increases the diagnostic yield [2]. However, the resulting
large amount of genetic information increases uncertainty.
Finding a clear answer about a genetic predisposition
causing cancer is therefore more complicated compared to
single-gene tests [3].

Informing counselees adequately about panel test-
related uncertainties during pre-test counseling is essen-
tial for several reasons. First, most counselees seek
genetic counseling to receive certainty about their medical
situation [4], and creating awareness about potential
uncertainties may alter their expectations and prepare
them for possible uncertain test outcomes [5]. Further-
more, being aware about potential uncertainty enables
counselees to make a well-informed and autonomous
decision about whether or not to pursue multigene panel
testing, in line with their own situation, values, and pre-
ferences [6]. Finally, explicitly discussing uncertainty
may also benefit the relationship between counselors and
counselees as it shows honesty and openness [7].

The importance of communicating about uncertainty is
not limited to the genetic setting, but is widely recognized
[8]. Communicating uncertainty is generally seen as a moral
duty of physicians [9], and may have various beneficial
effects [10]. Still, communicating uncertainty may also
impact patients negatively. Physicians’ communication of
uncertainty was found to decrease decision satisfaction in
patients [11]. Moreover, uncertainty potentially overwhelms
patients and stimulates negative affect, such as feelings of
uncertainty and anxiety [12].

Variable effects of discussing uncertainty may result
from a lack of guidelines on how and when to discuss
uncertainty with patients [6]. Evidence indicates that in
the setting of clinical genetics, counselors particularly
struggle with these questions in the specific case of
sequencing high numbers of genes [2]. Although many
recommendations have been proposed on how to com-
municate uncertainty, empirical evidence to substantiate
these is often lacking [13]. A recent study identified a
wide variety of communication strategies that counselors
use to discuss uncertainty [14]. Differences between
counselors in their use of different strategies may result in
wide practice variation. Also, we have found that if
counselors discuss uncertainty with counselees, they tend
to focus on scientific uncertainty (i.e., about the evidence
on diagnosis and implications for prevention, treatment,
and prognosis), rather than the practical and/or personal
impact of that uncertainty on people’s life and future [15].
As counselees mainly experience and express personal
uncertainties, focusing primarily on scientific uncertainty
does not match their needs and may eventually limit their
ability to decide about testing [16]. High amounts of
complex scientific information can moreover evoke

uncertainty and distress in counselees, which may hamper
their information recall and decision making [17]. Hence,
counselors need to strike a balance between sufficiently
informing counselees about uncertainties and avoiding an
overload of information. To do so, a possible strategy may
be to limit information provision to the most essential
uncertainties. For example, counselors could explain that
an uncertain test result is a possible outcome rather than
providing an extensive explanation of the complexities
and unknowns associated with an uncertain test result.
Being told only the essence of panel test-related uncer-
tainties, excluding any complex details, may increase
counselees’ information recall and thereby their ability to
make a decision [18].

How well counselees understand and deal with uncer-
tainties inherent to panel testing also depends on how
counselors address uncertainties put forward by counse-
lees [19]. Previous studies have shown that a common
response to patients’ expressions of uncertainty is further
explaining or providing additional information, rather
than exploring patients’ uncertainties [20]. This response
may confront patients with additional uncertainty instead
of reducing it. Contrary, providing space to discuss the
uncertainties put forth by counselees may help reduce
their feelings of uncertainty and anxiety [21]. In addition,
exploring counselees’ emotions may facilitate their emo-
tion management, which may subsequently improve their
information recall and promote their involvement in
deciding about panel testing [22]. Another strategy that
has been used by counselors to discuss uncertainty is
normalizing and/or counterbalancing uncertainty [14].
Normalizing uncertainty as being part of life may enable
patients to accept and manage information about uncer-
tainty [23]. Furthermore, counterbalancing the negative
aspects of uncertainty with positive aspects, i.e., empha-
sizing that it entails both a positive (e.g., not necessarily
carrying a cancer-associated variant) and negative side
(e.g., no reassurance of not being a carrier), may help
counselees put uncertainty in perspective [24].

Hence, the extent to which counselors discuss uncer-
tainty related to multigene panel testing and address
uncertainty expressed by counselees may influence how
counselees are affected. We aimed to test the effects of
different strategies to discuss uncertainty during pre-test
consultations about multigene panel testing on counselees.
We additionally explored the role of individual character-
istics, e.g., uncertainty tolerance, in this relationship. The
following research questions were addressed:

RQ1: How does the extent to which uncertainties are
introduced by counselors (i.e., comprehensive vs. the
essence) affect counselees affectively and cognitively?

RQ2: How does the response of the counselor to the
uncertainties put forward by the counselee (providing
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information vs. providing space vs. normalizing and coun-
terbalancing uncertainty) affect counselees affectively and
cognitively?

RQ3: Is there an interaction between the extent of
counselors’ communication of uncertainties and their
response to uncertainties put forward by the counselee on
counselees’ outcomes?

RQ4: Do counselees’ individual characteristics, such as
their uncertainty tolerance, moderate the effects of counse-
lors’ discussion of uncertainty on counselees’ outcomes?

Materials and methods

Study design

A randomized controlled experimental study was conducted
using video vignettes, i.e., recordings of a simulated con-
sultation [25]. We systematically manipulated the extent of
counselors’ uncertainty communication, and their responses
to counselees’ uncertainty expressions in a 2 (comprehen-
sive vs. essence) x3 (providing information vs. providing
space vs. normalizing and counterbalancing uncertainty)
design. Effects of these manipulations were tested among
analog patients, i.e., former counselees who were asked to
imagine themselves being the patient in the video. The

validity of this design has previously been demonstrated
[25], and has previously been used to test effects of com-
munication within the genetic setting [26]. The Medical
Ethics Review Board of the Amsterdam UMC granted
permission for this study (W2018-338).

Development of the video vignettes

Based on previous recordings of genetic consultations [15],
a baseline script was developed involving a pretest genetic
counseling session about multigene panel testing for sus-
pected hereditary cancer. To minimize video length, the
script only comprised the counselor providing (uncertain)
information concerning the panel test and responding to the
counselee’s expressions of uncertainty. Information about
family and medical history was provided in the introduction
using a voice-over.

Script variations regarding counselors’ communication
and responses were subsequently developed. Regarding the
extent of counselors’ uncertainty communication, the base-
line script involved a comprehensive communication of the
uncertainties surrounding panel testing, consistent with
current practice [15]. An alternative version involving the
communication of only the essence of uncertain information
was developed based on previous research. For this condi-
tion, the script was modified in five places (see Box 1 for

Box 1 Script segments displaying one example of the manipulations on (A) the extent of counselors’ communication of uncertainty, and (B)
counselors’ responses to uncertainty expressions of the counselee

(A) The extent of counselors’ communication of uncertainty (2 versions)a

1: Comprehensive
If we perform such a panel test we do not know which test result we’ll get, on forehand. Most probably no predisposition will be found,
so no cancer-associated variant. That does not guarantee that there is no genetic predisposition, but indicates nothing is found in the
genes we’ve sequenced so far. So, for now, we’ll conclude that there is none. It is also possible that […].

2: Essence
If we perform such a panel test it is most likely that we don’t find a genetic predisposition. That means that, for now, we conclude that
there is none. It is also possible that […].

(B) Counselors’ responses to uncertainty expressions of the counselee (3 versions)a

Counselee’s expression of uncertainty: Okay, so what you’re basically saying is that there is a possibility that I will not receive certainty about
carrying a variant that has caused the cancers I’ve had.
1: Providing information response

Counselor: We will try to figure it out as much as possible, but sometimes it will still be unclear whether you carry a genetic
predisposition and there is an increased risk to develop cancer. In that case, you will be in the same uncertain situation as you are in
right now.

2: Providing space response
Counselor: Yes… How do you feel about that?
Counselee: Well, I was hoping for some clear answers. I would not like it if it remains unclear.
Counselor: And how come certainty so important to you?
Counselee: Because of my children. I want to know whether they are at risk. I don’t want them to get cancer and need to deal with
everything I’ve been going through.

3: Normalizing and counterbalancing uncertainty response
Counselor: That is correct. Some things will remain uncertain simply because we are not yet able to figure out everything. On forehand,
we don’t know what the test will bring us. If something uncertain is found, I cannot reassure you that there is no increased risk of cancer.
On the other hand, it also means that you or your relatives do not necessarily carry a genetic predisposition.

aVersions are combined to create six video vignettes: A1B1 (7.40 min); A1B2 (8.40 min); A1B3 (8.40 min); A2B1 (5.50 min); A2B2 (6.50 min);
A2B3 (7 min).
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one example). Regarding counselor’s responses to uncer-
tainty expressed by the counselee, the baseline script
involved providing information responses (i.e., the repeating
and/or further explanation of uncertainties), consistent with
current practice [15]. Two alternative versions were created
by manipulating counselors’ responses, modifying the script
in four places (see Box 1 for one example). Based on pre-
vious research those versions involved providing space
responses, i.e., inviting further sharing of uncertainty by
asking questions, and normalizing and counterbalancing
uncertainty responses. The two communication versions and
the three response versions were combined to create six
scripts. A first draft of all manipulations was adapted after
discussion among the research team. Next, clinical geneti-
cists (n= 2) and communication experts (n= 4) provided
input for the scripts and the manipulations. Finally, former
counselees (n= 4) reviewed the scripts and manipulations
with regard to the level of realism of the counselee’s beha-
vior, resulting in the final scripts. Scripts were video-
recorded with two trained actors portraying a female coun-
selor and a male counselee, respectively. The six videos
were identical except for the manipulations. Duration of the
final video vignettes varied between 5.50 and 8.40 minutes.

Participants and procedure

Former counselees, i.e., patients with cancer or their relatives
who received genetic counseling for suspected hereditary
cancer, were recruited retrospectively and prospectively for
this study via three genetic centers. Retrospectively, indivi-
duals who had received genetic counseling within the last
12 months were invited for this study via a letter sent by their
counselor. Interested counselees could then self-register and
provide contact details to the researcher. Prospectively,
counselees visiting for genetic counseling between June 2019
and January 2020 were informed about the study by their
counselor at the end of their consultation. The researcher
subsequently received contact details of interested counselees.
Next, the researcher informed potential participants tele-
phonically about the study and answered any questions. After
written informed consent was obtained, participants received
a web link to the online questionnaire in which one randomly
selected video was embedded. First, they completed the first
part of the questionnaire (T0) assessing their individual
characteristics. Next, they viewed the video after being
instructed to imagine themselves in the situation of the
counselee in the video. Afterwards, they completed the sec-
ond part of the questionnaire (T1) assessing outcomes and
their evaluation of the counseling. All participants received a
gift card worth €20, after participation. Study procedures were
pilot tested among 31 former counselees comparable to the
study participants. The pilot results yielded minor suggestions

for improvement in questionnaire structure and syntax, and
indicated that study procedures were feasible.

Measurements

Individual characteristics

We assessed participants’ age, gender, educational level,
and medical characteristics, i.e., time since counseling,
cancer patient or relative, own/relative’s cancer diagnosis,
and, if tested, carrier status. Moreover, the following per-
sonality characteristics were assessed: (i) trait anxiety, using
the 20-item validated Dutch translation of the State-Trait
Anxiety Inventory [27]; (ii) uncertainty tolerance, using the
validated Dutch translation of the 12-item Intolerance of
Uncertainty Scale [28]; and (iii) coping style (i.e., mon-
itoring (information seeking) vs. blunting (information
avoidance)), using the validated 6-item Dutch Threatening
Medical Situations Inventory questionnaire [29].

Primary and secondary affective and cognitive outcomes

In Table 1, a detailed overview of outcomes and their
measures is presented. As primary affective outcome, we
assessed feelings of uncertainty. Secondary affective out-
comes were: feelings of control, anxiety, hope, satisfaction
with the consultation, satisfaction with the provided infor-
mation, perceived steering, and trust in the video counselor.
As primary cognitive outcome, we assessed information
recall. Secondary cognitive outcomes were: understanding
of uncertainty, confidence in understanding, ability to
decide, and intention for decision.

Perceptions of the video counseling and video engagement

To check whether manipulations were perceived by parti-
cipants as intended, two items were used to assess partici-
pants’ perceptions of the extent of counselors’
communication of uncertainty (e.g., “The doctor informed
the counselee in detail about the panel test.”, 5-point Likert
scale; range: 1= not at all to 5= very much), and three
items assessed perceptions of providing uncertain infor-
mation, providing space, and normalizing and balancing
uncertainty responses (e.g., “The doctor responded to the
counselee’s expressions by asking further about these
expressions.”, 5-point Likert scale; range: 1= not at all to
5= very much). Engagement with the video was measured
using a 4-item short version of the validated 15-item Dutch
Video Engagement Scale [30]. Finally, perceived realism of
the video was measured with three previously used
items assessing whether participants thought the video was
realistic, credible, and likely to have happened in real life
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(7-point Likert scale; range: 1= totally not agree and 7=
totally agree; Cronbach’s alpha= 0.84) [31].

Analyses

Power analyses

A priori power analyses using G*Power 3.1.9.2 indicated
that a sample size ranging from 162 (for ANOVAs with
main effects on primary outcomes) to 196 (for ANOVAs
with main and interaction effects on primary outcomes) was
required to detect medium effects (0.25) with an alpha of
0.05 and 80% power [32].

Statistical analyses

All statistics were performed using IBM SPSS Statistics 25.
Normality of data distributions was explored by visual
inspection and values of skewness and kurtosis. Descriptive
statistics were calculated to summarize characteristics for the
total sample. To test whether we needed to control for
possible covariates, t-tests, Chi-squared tests, and one-way
ANOVAs were first performed to assess differences in
participants’ individual characteristics, perception of
manipulations, level of engagement, and perceived realism
between video variants. Second, participants’ individual
characteristics, perception of manipulations, engagement,

Table 1 Overview of all outcome variables and their used instruments, scoring methods, and example items.

Outcome variables Instrument Scoring methoda Example itema

Affective

Feelings of uncertainty
[primary outcome]

A self-developed questionnaire based on previous
measures [42], involving:
–a single item measured on a visual analog scale

(VAS; range 0–100);
–9 items using a 5-point Likert scale (range: 1=

completely disagree and 5= completely agree).

Single VAS-item and 9-items questionnaire
were analyzed separately. A mean score was
calculated for the 9 items scale, with higher
scores indicating higher feelings of
uncertainty (Cronbach’s alpha= 0.78).

VAS-item: “How uncertain do you feel
at the moment?”
Likert scale item: “It is uncertain what
will happen in the future”

Feelings of control The validated Dutch Perceived Personal Control
questionnaire [43], slightly adapted and involving
6 of the original 9 items.

State anxiety The 6-item validated Dutch State-Trait Anxiety
Inventory [44].

Hope A self-developed questionnaire based on previous
measures [45], involving 10 items on a 4-point Likert
scale (range: 1= strongly disagree and 4= strongly
agree).

A mean score was calculated, with higher
scores indicating greater hope (Cronbach’s
alpha= 0.90).

“I have faith in the future”

Satisfaction with the video
consultation

The validated 5-item Patient Satisfaction
Questionnaire [46]

Satisfaction with the provided
information

One item of the EORTC QLQ-INFO 25 [47],
measured on a visual analog scale (0–100).

Perceived steering A self-developed 3-item questionnaire on a 5-point
Likert scale (range: 1= not at all and 5=
very much).

A mean score was calculated, with higher
scores indicating more perceived steering
(Cronbach’s alpha= 0.67).

“To what extent did you feel that the
doctor had a preference as to whether
or not to perform the genetic test?“

Trust The Dutch Wake Forest Trust in Physician Scale
[48], slightly adapted and involving 8 of the original
10 items.

Cognitive

Information recall [primary
outcome]

A self-developed questionnaire consisting of 5 open-
ended questions about on the content of the videos.

Using a code sheet, items were scored as
fully correct (2 points), partly correct (1
point) and incorrect (0 points), independently
by two researchers (Cohen’s kappa κ=
0.92). A sum score was calculated based on
consensus scores, with higher scores
indicating higher recall.

“Which result is most likely be
generated by the test?”

Understanding of uncertainty A self-developed questionnaire with 2 items, based
on the content of the videos, measured on a visual
analog scale (range: 0–100).

A mean score was calculated, with higher
scores indicating more understanding of
uncertainty (Cronbach’s alpha= 0.59).

“How likely is it that this test will
provide clarity about carriership?”

Confidence in understanding A single item that has been used in a previous study
[49] on a 5-point Likert scale (range: 1= not at all
and 5= very much).

“How confident are you that you
correctly understood the information
the doctor gave in the video?”

Ability to make a decision A self-developed single item with three answer
categories: “Yes,” “No,” and “I don’t know.”

“Would you be able to make a decision
about testing based on the information
provided in the video?”

Intention for decision A self-developed single item with three answer
categories: “Performing this panel test,” “Not
performing this panel test,” and “I don’t know.”

“What would you decide based on this
information?”

Self-developed questionnaires were developed within the research group after which eight think-aloud interviews were conducted with former
counselees to increase validity of questionnaires by gaining insight into understanding and interpretation of items [50].
aOnly presented for self-developed questionnaires as scoring guidelines and items for validated questionnaires can be found in the original
articles.
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and realism were tested for associations with the primary
outcomes using Pearson’s correlation or regression analyses.

Effects of counselors’ communication (RQ1), their
responses to uncertainty (RQ2), and interaction effects
(RQ3) on primary and secondary outcomes were tested
using one-way ANOVAs and ANCOVAs. Interaction
effects on outcomes were interpreted before main effects to
avoid misinterpretations of (non-)significant effects [33].
Finally, we tested whether personality characteristics (i.e.,
anxiety, uncertainty tolerance, and coping style) acted as
moderators using multiple linear regression analyses (RQ4),
following the steps of Baron and Kenny [34].

Results

Sample characteristics

Of all former counselees who were invited to participate in
this study (N= 307), 224 completed the questionnaire
(response rate 73%). The majority was female (159; 71%),
and mean age was 51 years (range 21–84). Most partici-
pants had received genetic counseling in the past 3 months
(45%), and were either waiting for their test result (36%) or
were confirmed not to be a carrier (30%). Table 2 presents
all sample characteristics.

Randomization for the two communication of uncertainty
conditions was successful as participants did not differ in
background characteristics. Regarding the response to
uncertainty conditions, participants only differed in gender
(χ2= 6.093; p= 0.047): participants in the providing infor-
mation condition were less often male (19%) compared to the
providing space (32%), and normalizing/balancing condition
(36%). Gender was therefore added as covariate to ANOVAs
testing differences between the three response conditions.

Perceptions of the video counseling and video
engagement

As intended, participants in the comprehensive condition
perceived the information as significantly more extensive
than participants in the essence condition (M= 4.1 vs. M=
3.3, t= 3.33; p= 0.001). Manipulation of the response
versions was partly perceived as intended. Participants in the
providing space, and the normalizing/counterbalancing
uncertainty condition perceived the counselor’s responses as
significantly more space providing and as normalizing and
counterbalancing uncertainty (F(2,221)= 4.65; p= 0.011
and F(2,221)= 3.44; p= 0.034, respectively), but partici-
pants in the providing information condition did not perceive
more information providing responses (F(2,221)= 1.56,
p= 0.212). The two communication versions were assessed
as equally realistic (M= 4.9 vs. M= 4.9, t= 0.69; p=

0.489), as were the three response versions (F(2,215)= 1.05;
p= 0.353). Scores of video engagement were moderate;
M= 4.4, SD= 1.1 (range: 2–7), and did not differ between
conditions (F(5,218)= 0.26; p= 0.933).

Effects on primary outcomes

Feelings of uncertainty

No interaction effects between the counselor’s communica-
tion and responses were found on participants’ feelings of
uncertainty (p= 0.213 for single item; p= 0.300 for 9-item
scale). After further exploration, no main effects were found
of the extent of the counselor’s uncertainty communication

Table 2 Background characteristics of the total sample (N= 224).

n (%) Mean ± SD
(range)

Sociodemographic and medical characteristics

Age 51 ± 13.9
(21–84)

Gender

Female 159 (71)

Male 65 (29)

Educational level

Low: none/primary school 18 (8)

Intermediate: secondary/intermediate voc.
education

96 (43)

High: higher education/university 110 (49)

Time since counseling

Less than week 1 (1)

1 week−1 month 57 (25)

1–3 months 100 (45)

4–6 months 36 (16)

7–12 month 30 (13)

Cancer status

Affected with cancer 99 (44)

Healthy; relative with cancer 125 (56)

Cancer diagnosis

Breast 64 (28)

Colon 38 (17)

Ovarian 25 (11)

Lung 17 (8)

Melanoma 15 (7)

Prostate 13 (6)

Other 52 (23)

Carrier status

Carrier of a cancer-associated variant 39 (17)

Waiting for result 80 (36)

Not a carrier 68 (30)

Not tested (yet) 37 (17)

Personality characteristics

Trait anxiety (potential range:1–4) 1.1 ± 0.4 (1–3)

Uncertainty tolerance (potential range:1–5) 1.8 ± 0.6 (1–4)

Monitoring coping style (potential range:1–5) 2.4 ± 0.8 (1–5)

Blunting coping style (potential range:1–5) 2.6 ± 0.6 (1–5)
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(p= 0.809 for single item; p= 0.102 for 9-item scale), nor
of the counselor’s responses on participants feelings of
uncertainty (p= 0.388 for single item; p= 0.374 for 9-item
scale; see Supplementary Table 3 for complete results).

Information recall

No interaction effects between the counselor’s commu-
nication and responses were found on participants’ infor-
mation recall (p= 0.648). In addition, no main effects of the
extent of the counselor’s uncertainty communication (p=
0.899), nor of the counselor’s responses were found (p=
0.804; see Supplementary Table 3).

Effects on secondary outcomes

Affective outcomes

Participants in the comprehensive communication condition
combined with normalizing/counterbalancing uncertainty
responses (A1B3) were significantly less satisfied with the
provided information compared to those in the essence con-
dition combined with providing information responses
(A2B1), and to those in the essence condition combined with
providing space responses (A2B2) (F(5,214)= 3.87;
p= 0.002). In addition, significant main effects were found
for the counselor’s communication and responses on satis-
faction. Participants who watched the comprehensive version
were significantly less satisfied with the provided information
(M= 61.8, SD= 17.7) than those watching the essence ver-
sion (M= 69.5, SD= 20.8; p= 0.002). Furthermore, parti-
cipants watching the providing space responses version were
significantly more satisfied (M= 74.3, SD= 18.8) than those
who watched the normalizing and counterbalancing uncer-
tainty version (M= 60.3, SD= 20.1; p= 0.025).

Regarding perceived steering, no interaction effect was
found (p= 0.066). However, a significant main effect of the
counselor’s communication of uncertainty was found; par-
ticipants who watched the comprehensive version perceived
less steering by the counselor about pursuing testing (M=
1.3, SD= 0.6), than those watching the essence version
(M= 1.6, SD= 0.6; p= 0.005). No main effect of the
counselor’s responses was found (p= 0.974).

No interaction and main effects were found regarding the
other secondary affective outcomes, i.e., participants’ feel-
ings of control, anxiety, hope, satisfaction with the video
consultation, and trust in the video counselor (all p > 0.4;
see Supplementary Table 4 for complete results).

Cognitive outcomes

No interaction and main effects were found on secondary
cognitive outcomes, i.e., participants’ understanding of

uncertainty, confidence in understanding, ability to make a
decision about testing, and intention for decision about testing
(all p > 0.18; see Supplementary Table 5 for complete results).

Moderating role of counselees’ personality
characteristics

We found that counselees’ uncertainty tolerance and trait
anxiety moderated the main effect of the extent of counse-
lors’ uncertainty communication on counselees’ confidence
in understanding (ΔR2= 0.022, ΔF(3, 217)= 2.636, p=
0.025; and ΔR2= 0.021, ΔF(3, 215) =2.552, p= 0.029,
respectively). In participants with a lower uncertainty toler-
ance or higher trait anxiety, receiving comprehensive
information resulted in less confidence in their under-
standing of uncertainty (see Fig. 1a, b). Moreover, counse-
lees’ coping style moderated the main effects of counselors’
responses on participants’ feelings of uncertainty (ΔR2=
0.029, ΔF(3, 207)= 3.091, p= 0.003), and trust in the video
counselor (ΔR2= 0.011, ΔF(3, 212)= 1.825, p= 0.028). In
participants with a monitoring coping style (i.e., seeking for
information), information providing responses of the coun-
selor resulted in less feelings of uncertainty (see Fig. 1c), and
more trust in the counselor (see Fig. 1d).

Discussion

In this randomized controlled experimental study, we
examined the effects of the extent of counselors’ commu-
nication of uncertainty and their responses to uncertainty
expressed by counselees during cancer genetic counseling
about multigene panel testing on counselees. No effects
were found on the primary outcomes, i.e., feelings of
uncertainty and information recall. Regarding secondary
outcomes, we found that counselees’ satisfaction with the
information was beneficially affected by concise commu-
nication about uncertainty combined with providing infor-
mation or providing space responses toward uncertainty
expressed by the counselee. Concise communication did
however also increase counselees’ perception of the coun-
selor steering toward pursuing testing. Furthermore, we
found some moderating effects of counselees’ character-
istics; comprehensive communication led to less confidence
in understanding among more anxious people and those
who are less tolerant of uncertainty. Also, providing infor-
mation in response to counselees’ expressions of uncer-
tainty beneficially affected feelings of uncertainty and trust
among people with a monitoring coping style (i.e., seeking
information).

Overall, different strategies to discuss uncertainty did not
affect counselees’ feelings of uncertainty and information
recall differently. These findings are in line with previous
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studies assessing direct effects of communication on out-
comes [35, 36]. Possibly, we were unable to capture indirect
or slowly evolving effects of communication about uncer-
tainty through our assessment of patient-reported outcomes
directly after the communication took place [21]. Based on
the effects on secondary outcomes and moderating effects,
we may however conclude that concise communication
about uncertainty is not necessarily inferior to a compre-
hensive approach to communicating uncertainty, and that it
may even be more beneficial for counselees. When receiv-
ing only the essence, counselees may perceive the infor-
mation as less complex and more clear cut. Consequently,
they may feel less overloaded with information that may
enhance their satisfaction with the information and con-
fidence in understanding. This finding may help counselors
in feeling less obliged to provide extensive and highly
detailed information, as counselees do not necessarily
benefit from it [37]. Concise communication about uncer-
tainty also caused counselees to perceive more steering
from their counselor toward pursuing testing, however. This
may have resulted from an imbalance between uncertain
and certain information. Counselees receiving the concise

information could have perceived an emphasis on certain
information that favors pursuing testing. For example,
summarizing the possible test results without explaining
their uncertainties and complexities in detail limits the
discussion of difficulties and drawbacks of panel testing. In
this study, counselees in the “essence” condition were
provided with only the most prominent uncertainties asso-
ciated with panel testing, based on the tiered-binned model
of Bradbury et al. [38]. This model allows them to have
realistic expectations and enable informed decision making
without providing many detailed information items. How-
ever, when only concise information is provided about
uncertainty, counselees may only be minimally prepared for
potential uncertainties afterwards. Although participants in
both conditions indicated to be well able to decide whether
to pursue panel testing (see Supplementary Table 5), future
research should assess how well counselees are able to deal
with unexpected uncertainties afterwards if not having been
extensively prepared for them beforehand.

We saw that different strategies to discuss uncertainty
generally did not affect counselees directly, but that effects
were moderated by counselees’ personality characteristics, as

Fig. 1 Moderation of participants’ personality characteristics on
main effects. a, b The moderation of uncertainty tolerance and anxi-
ety, respectively, on the main effect of counselors’ communication on
counselees’ confidence in understanding. c, d The moderation of

information seeking behavior on the main effect of counselors’
responses on counselees’ feelings of uncertainty and trust,
respectively.
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shown before [39]. For example, counselees with a mon-
itoring coping style who tend to seek instead of avoid infor-
mation may benefit more from increased information about
uncertainty, whereas such extensive information may be
harmful for information avoidant, uncertainty intolerant, or
highly anxious counselees. Thus, no overall, single optimal
strategy to discuss uncertainty during genetic counseling may
exist. To determine optimal communication styles in line with
the individual counselee, it is important for counselors to
assess counselees’ characteristics, needs, and preferences
regarding receiving uncertain information. For example, the
QUOTE-gene, an instrument to measure needs and pre-
ferences prior to genetic counseling [40], could be adapted to
the current situation and used to elicit counselees’ needs and
preferences as a preparatory tool for consultations about panel
testing, and to help counselors to tailor their communication
of and responses to uncertainty accordingly.

This study has some strengths and limitations. A strength
of this study is that we used a randomized design with
analog patients. This design enabled us to manipulate
counselors’ communication and responses in a standardized
setting allowing us to draw conclusions about causality.
Moreover, we were able to successfully manipulate the
discussion of uncertainty such that participants assessed the
video as a realistic depiction of clinical practice. This design
however also has some limitations. First, it limits ecological
validity of this study as viewing a video is not equal to
receiving this information in real clinical practice. We might
wonder whether analog patients are able to experience
emotions comparable to those in clinical practice, by
watching a videotaped consultation. Particularly, regarding
a complex emotion such as uncertainty that is potentially
influenced by aspects beyond communication, such as non-
verbal behavior [41]. Second, videos differed in length,
causing video duration to be a potential confounder. As
differences in length are however inherent to the manip-
ulations we examined in this study, we did not control for
duration. Third, all participants had had genetic counseling
within the last 12 months. Their experience with genetic
counseling could have biased measurements such as infor-
mation recall and understanding, as it may be based on their
previous counseling instead of the video counseling.
Moreover, a substantial number of participants were con-
firmed not to carry a cancer-associated variant or had not
undergone genetic testing (yet). They may have experienced
a certain reassurance that the depicted consultation did not
apply to their situation and have felt less affected by the
uncertain information. However, we corrected for indivi-
dual characteristics such as their experiences to minimize
possible biases. Fourth, participants’ engagement with the
video was relatively low compared to previous studies using
a similar design (e.g., [41]). As only a small part of a
genetic consultation was shown, participants’ ability to

imagine themselves being in the situation of the video
counselee may have somewhat been impaired. This
could subsequently have resulted in counselees being less
affected by the strategy that was used to discuss uncertainty.
Finally, several questionnaire items, such as feelings of
uncertainty (i.e., the primary affective outcome), were
developed for this specific study as validated instruments
did not exist.

In conclusion, our results primarily showed beneficial
effects of a concise vs. extensive discussion of panel test-
related uncertainties on counselees’ outcomes. Effects were
however shown to primarily depend on counselees’ char-
acteristics such as their uncertainty tolerance and informa-
tion seeking coping style. These findings invalidate the idea
of one exclusive optimal strategy to discuss uncertainty with
counselees during pre-test counseling. Therefore, counse-
lors should be encouraged to explore and talk about the
extent and way in which counselees want to discuss
uncertainty during genetic counseling, in order to match
counselees’ individual characteristics, needs, and pre-
ferences. Clinical practice on multigene panel testing for
hereditary cancer could benefit from practice guidelines on
how to tailor the communication of uncertainty to the
individual counselee. Communication skills training aimed
at improving counselors’ skills in communicating uncer-
tainty may therefore contribute to optimizing genetic
counseling about multigene panel testing.

Acknowledgements We thank all genetic centers, counselors, and
participants. Furthermore, we thank Eline van Bree, Tessa Brok, and
Mathilde Verdam for helping with data collection, developing the
videos and questionnaire items, and performing the statistical analyses,
respectively.

Funding This work was funded by the Dutch Cancer Society (KWF
Kankerbestrijding), grant number 2015–7607.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

References

1. Domchek SM, Bradbury A, Garber JE, Offit K, Robson ME.
Multiplex genetic testing for cancer susceptibility: out on the high
wire without a net? J Clin Oncol. 2013;31:1267–70.

2. Hall MJ, Forman AD, Pilarski R, Wiesner G, Giri VN. Gene panel
testing for inherited cancer risk. J Natl Compr Cancer Netw.
2014;12:1339–46.

3. Howard HC, Iwarsson E. Mapping uncertainty in genomics. J
Risk Res. 2018;21:117–28.

4. Skirton H. The client’s perspective of genetic counseling—a
grounded theory study. J Genet Counseling. 2001;10:311–29.

A randomized experimental study to test the effects of discussing uncertainty during cancer genetic. . . 797



5. Rainville IR, Rana HQ. Next-generation sequencing for inherited
breast cancer risk: counseling through the complexity. Curr Oncol
Rep. 2014;16:1.

6. Politi MC, Han PK, Col NF. Communicating the uncertainty of
harms and benefits of medical interventions. Med Decis Mak.
2007;27:681–95.

7. Henry MS. Uncertainty, responsibility, and the evolution of the
physician/patient relationship. J Med Ethics. 2006;32:321–3.

8. Babrow AS. Meeting the challenges of communication and
uncertainty in medical care: tradition recent trends and their limits,
and directions for further developments. The Handbook of
Applied Communication Research. 2020:825-46.

9. Pomare C, Churruca K, Ellis LA, Long JC, Braithwaite J. A
revised model of uncertainty in complex healthcare settings: a
scoping review. J Evaluation Clin Pract. 2019;25:176–82.

10. Han PK. Conceptual, methodological, and ethical problems in
communicating uncertainty in clinical evidence. Med Care Res
Rev. 2013;70:14S–36S.

11. Politi MC, Clark MA, Ombao H, Dizon D, Elwyn G. Commu-
nicating uncertainty can lead to less decision satisfaction: a
necessary cost of involving patients in shared decision making?
Health Expect. 2011;14:84–91.

12. Afifi WA, Weiner JL. Toward a theory of motivated information
management. Commun Theory. 2004;14:167–90.

13. Medendorp NM, Stiggelbout AM, Smets EM, Han PK, Hillen
MA. A scoping review of practice recommendations for clin-
icians’ communication of uncertainty. (Submitted).

14. Zhong L, Woo J, Steinhardt MA, Vangelisti AL. “Our job is that
whole gray zone in between there”: investigating genetic coun-
selors’ strategies for managing and communicating uncertainty.
Health Commun. 2020;35:1583–92.

15. Medendorp NM, Hillen MA, van Maarschalkerweerd PE, Aalfs
CM, Ausems MG, Verhoef S, et al. 'We don't know for sure': dis-
cussion of uncertainty concerning multigene panel testing during
initial cancer genetic consultations. Fam Cancer. 2020;19:65–76.

16. Shiloh S, Gerad L, Goldman B. Patients’ information needs and
decision-making processes: what can be learned from genetic
counselees? Health Psychol. 2006;25:211.

17. Salehi B, Cordero MI, Sandi C. Learning under stress: the
inverted-U-shape function revisited. Learn Mem. 2010;17:
522–30.

18. Brewer NT, Richman AR, DeFrank JT, Reyna VF, Carey LA.
Improving communication of breast cancer recurrence risk. Breast
Cancer Res Treat. 2012;133:553–61.

19. Politi MC, Clark MA, Ombao H, Légaré F. The impact of phy-
sicians’ reactions to uncertainty on patients’ decision satisfaction.
J Evaluation Clin Pract. 2011;17:575–8.

20. Butow P, Brown R, Cogar S, Tattersall M, Dunn S. Oncologists’
reactions to cancer patients’ verbal cues. Psychooncology.
2002;11:47–58.

21. Visser LN, Tollenaar MS, van Doornen LJ, de Haes HC, Smets
EM. Does silence speak louder than words? The impact of
oncologists’ emotion-oriented communication on analogue
patients’ information recall and emotional stress. Patient Educ
Couns. 2019;102:43–52.

22. van Osch M, Sep M, van Vliet LM, van Dulmen S, Bensing JM.
Reducing patients’ anxiety and uncertainty, and improving recall
in bad news consultations. Health Psychol. 2014;33:1382.

23. Parascandola M, Hawkins JS, Danis M. Patient autonomy and the
challenge of clinical uncertainty. Kennedy Inst Ethics J. 2002;12:
245–64.

24. Garcia-Retamero R, Galesic M. How to reduce the effect of
framing on messages about health. J Gen Intern Med. 2010;25:
1323–9.

25. Hillen MA, van Vliet LM, de Haes HC, Smets EM. Developing
and administering scripted video vignettes for experimental

research of patient–provider communication. Patient Educ Couns.
2013;91:295–309.

26. Hooker GW, Peay H, Erby L, Bayless T, Biesecker BB, Roter DL.
Genetic literacy and patient perceptions of IBD testing utility and
disease control: a randomized vignette study of genetic testing.
Inflamm Bowel Dis. 2014;20:901–8.

27. Van der Ploeg H, Defares P, Spielberger C. Handleiding bij de Zelf-
Beoordelings Vragenlijst: een Nederlandse bewerking van de State-
Trait Anxiety Inventory (STAI-DY). Lisse: Swets-Zeitlinger. 1980.

28. Helsen K, Van den Bussche E, Vlaeyen JW, Goubert L. Con-
firmatory factor analysis of the Dutch Intolerance of Uncertainty
Scale: comparison of the full and short version. J Behav Ther Exp
Psychiatry. 2013;44:21–9.

29. van Zuuren FJ, de Groot KI, Mulder NL, Peter M. Coping with
medical threat: an evaluation of the Threatening Medical Situa-
tions Inventory (TMSI). Personal Individ Differences. 1996;21:
21–31.

30. Visser LN, Hillen MA, Verdam MG, Bol N, de Haes HC, Smets
EM. Assessing engagement while viewing video vignettes; vali-
dation of the Video Engagement Scale (VES). Patient Educ
Couns. 2016;99:227–35.

31. Visser L, Bol N, Hillen M, Verdam M, De HH, Van WJ, et al.
Studying medical communication with video vignettes: how var-
iations in video-vignette introduction format and camera focus
influence analogue patients’ engagement. A randomized study.
BMC Med Res Methodol. 2018;18:15.

32. Richardson JT. Eta squared and partial eta squared as measures of
effect size in educational research. Educ Res Rev. 2011;6:135–47.

33. Aiken LS, West SG, Reno RR. Multiple regression: testing and
interpreting interactions. Sage; 1991.

34. Baron RM, Kenny DA. The moderator–mediator variable dis-
tinction in social psychological research: conceptual, strategic, and
statistical considerations. J Personal Soc Psychol. 1986;51:1173.

35. Lehmann V, Labrie NH, van Weert JC, van Dulmen S, de Haes
HJ, Kersten MJ, et al. Provider caring and structuring treatment
information to improve cancer patients’ recall: does it help?
Patient Educ Couns. 2020;103:55–62.

36. Visser LN, Tollenaar MS, Bosch JA, van Doornen LJ, de Haes
HC, Smets EM. Are psychophysiological arousal and self-
reported emotional stress during an oncological consultation
related to memory of medical information? An experimental
study. Stress 2017;20:103–11.

37. Medendorp NM, Hillen MA, Murugesu L, Aalfs CM, Stiggelbout
AM, Smets EM. Uncertainty related to multigene panel testing for
cancer: a qualitative study on counsellors’ and counselees’ views.
J Community Genet. 2018:1–10.

38. Bradbury AR, Patrick-Miller L, Long J, Powers J, Stopfer J,
Forman A, et al. Development of a tiered and binned genetic
counseling model for informed consent in the era of multiplex
testing for cancer susceptibility. Genet Med. 2015;17:485–92.

39. Welkenhuysen M, Evers-Kiebooms G, d’Ydewalle G. The language
of uncertainty in genetic risk communication: framing and verbal
versus numerical information. Patient Educ Couns.2001;43:179–87.

40. Pieterse A, van Dulmen S, Ausems M, Schoemaker A, Beemer F,
Bensing J. QUOTE‐geneca: development of a counselee‐centered
instrument to measure needs and preferences in genetic counseling
for hereditary cancer. Psychooncology. 2005;14:361–75.

41. Blanch-Hartigan D, van Eeden M, Verdam MGE, Han PKJ, Smets
EMA, Hillen MA. Effects of communication about uncertainty
andoncologist gender on the physician-patient relationship. Patient
Educ Couns. 2019.

42. Biesecker BB, Woolford S, Klein W, Brothers K, Umstead K,
Lewis KL, et al. PUGS: a novel scale to assess perceptions of
uncertainties in genome sequencing. Clin Genet. 2017;92:172–9.

43. Smets E, Pieterse AH, Aalfs CM, Ausems MG, van Dulmen AM.
The perceived personal control (PPC) questionnaire as an outcome

798 N. M. Medendorp et al.



of genetic counseling: reliability and validity of the instrument.
Am J Med Genet Part A. 2006;140:843–50.

44. van der Bij AK, de Weerd S, Cikot RJ, Steegers EA, Braspenning
JC. Validation of the dutch short form of the state scale of the
Spielberger State-Trait Anxiety Inventory: considerations for
usage in screening outcomes. Public Health Genomics. 2003;6:
84–7.

45. Nowotny M, editor Assessment of hope in patients with cancer:
development of an instrument. Oncology Nursing Forum; 1989.

46. Aalfs C, Oort F, De Haes J, Leschot N, Smets E. A comparison of
counselee and counselor satisfaction in reproductive genetic
counseling. Clin Genet. 2007;72:74–82.

47. Arraras JI, Greimel E, Sezer O, Chie W-C, Bergenmar M, et al.
An international validation study of the EORTC QLQ-INFO25

questionnaire: an instrument to assess the information given to
cancer patients. Eur J Cancer. 2010;46:2726–38.

48. Bachinger SM, Kolk AM, Smets EM. Patients’ trust in their
physician—psychometric properties of the Dutch version of the
“Wake Forest Physician Trust Scale”. Patient Educ Couns.
2009;76:126–31.

49. Pieterse AH, Jager NA, Smets EM, Henselmans I. Lay under-
standing of common medical terminology in oncology. Psy-
chooncology. 2013;22:1186–91.

50. Hagen NA, Stiles C, Nekolaichuk C, Biondo P, Carlson LE,
Fisher K, et al. The Alberta Breakthrough Pain Assessment Tool
for cancer patients: a validation study using a delphi process and
patient think-aloud interviews. J Pain Symptom Manag. 2008;35:
136–52.

A randomized experimental study to test the effects of discussing uncertainty during cancer genetic. . . 799


	A randomized experimental study to test the effects of discussing uncertainty during cancer genetic counseling: different strategies, different outcomes?
	Abstract
	Introduction
	Materials and methods
	Study design
	Development of the video vignettes
	Participants and procedure
	Measurements
	Individual characteristics
	Primary and secondary affective and cognitive outcomes
	Perceptions of the video counseling and video engagement
	Analyses
	Power analyses
	Statistical analyses

	Results
	Sample characteristics
	Perceptions of the video counseling and video engagement
	Effects on primary outcomes
	Feelings of uncertainty
	Information recall
	Effects on secondary outcomes
	Affective outcomes
	Cognitive outcomes
	Moderating role of counselees’ personality characteristics

	Discussion
	Compliance with ethical standards

	ACKNOWLEDGMENTS
	References




