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Objective: Cancer treatment misinformation (CTM) is pervasive and impacts patient health outcomes. Cancer
clinicians play an essential role in addressing CTM. We previously identified four self-reported responses that
characterize the communication process clinicians engage in to address CTM. Clinicians 1) work to understand
the misinformation; 2) correct the misinformation through education; 3) advise about future online searches; and
4) preserve the clinician-patient relationship. We sought to confirm and expand on the model we developed by
observing cancer clinicians’ communication while addressing CTM with a standardized patient (SP).

Methods: 17 cancer clinicians were audio recorded in a SP encounter, in which a breast cancer SP asked three
questions based on CTM. We thematically analyzed transcriptions of the recordings.

Results: Clinicians used four responses with associated strategies and skills to address CTM in a standardized
clinical encounter, confirming the previously developed model. The four responses were: (1) work to understand
the misinformation; (2) correct the misinformation through education; (3) advise about future online searches;
and (4) preserve the clinician-patient relationship. This observational approach allowed us to refine strategies
within each response and identify communication skills clinicians enact to address CTM.

Conclusion: These findings provide a strong foundation for the Misinformation Response Model for cancer cli-
nicians. Future research should examine which components of the model are most effective in improving patient
outcomes.

Innovation: This is the first study observing clinicians’ communication through simulated practice with SPs about
CTM.

1. Introduction

Up to 83% of cancer patients are exposed to cancer treatment
misinformation (CTM) [1], defined as including recommendations to
pursue unproven/disproven cancer treatments, forego recommended
conventional cancer treatments, and buy into myths or misconceptions
that could directly or indirectly impact cancer treatment [2,3]. CTM is
prevalent on social media and contains both inaccurate and harmful
content [2]. Health misinformation acceptance can negatively impact
psychosocial outcomes [4-7] as well as evidence-based treatment

acceptance and adherence [4,8]. Prior research has shown that when
CTM is accepted and results in refusal of evidence-based conventional
cancer treatments like surgery, chemotherapy, hormone therapy, and
radiation, mortality is increased by 2.0-2.5-fold, and as much as nearly
six-fold depending on the type of cancer, compared to patients who
follow recommendations of oncologists [9,10].

Patient-centered communication maximizes the benefits of scientific
advancements and medical discoveries. Following a cancer diagnosis,
patients experience uncertainty and emotional distress [11,12]. They
also need to make difficult decisions related to their cancer treatment.
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Effective patient-centered communication can impact important health
outcomes [8,12]. Existing research supports the potential for oncologists
to play an essential role in addressing CTM based on patients’ trust in
physicians and the demonstrated impacts of communication on patient
outcomes. Repeatedly, studies show that physicians are the most trusted
source of information for cancer patients and their caregivers [13-18],
more trusted than online sources, family and friends, media, and orga-
nizations. Patients’ trust in their physicians for cancer information may
explain why cancer patients ask their physicians about CTM. Indeed, as
Peterson et al. concluded, “oncologists can use their trustworthiness to
steer [patients] toward therapy that is evidence-based [19].”

To improve clinician-patient communication about cancer treatment
misinformation, we must first explore how clinicians respond to CTM. As
part of this effort, we conducted an interview study with 21 cancer cli-
nicians about how they respond to patients about misinformation that
they have read online [20]. From this data, we identified an initial ty-
pology of clinicians’ misinformation responses, which informed an
initial communication process model. Clinicians described four re-
sponses and associated communication strategies with each response.
Three responses were described sequentially: the clinician works to 1)
understand the misinformation, 2) correct the misinformation, and 3)
advise about future online searches. The fourth response—preserve the
clinician-patient relationship—encompassed responsive behavior clini-
cians identified as important across the communication process, mean-
ing it could intersect with each response goal (e.g., working to
understand the misinformation is important to preserving the clinician-
patient relationship).

While this initial study provided the foundation for developing a
communication process model that reflect how clinicians respond to
CTM, the findings were limited to one method—physicians’ self-reports.
Exploratory sequential research designs are optimal in model develop-
ment to ensure initial products are validated and expanded upon with
multiple or mixed methods, thereby validating findings as well as
capturing a more comprehensive illustration of the phenomenon of in-
terest. Observational research is vitally necessary to investigate whether
this communication process is reflected in clinicians’ observed behavior
while they are in action—in other words, when they are actually
communicating with patients during clinical encounters. Thus, we
explored whether the clinicians’ reported responses and associated
strategies [20] were reflected using another method—by observing their
behavior when responding to CTM a in clinical context. In doing so, we
sought to both confirm and expand on the CTM communication process
(i.e., the initial model) we previously developed [20].

2. Methods
2.1. Study design

Given the challenges of capturing CTM conversations in clinical
settings [21], we used a qualitative observational design to develop a
standardized role play with a trained actor, referred to as a standardized
patient (SP). This approach has been effective in understanding multiple
facets of clinician-patient communication including online searches
[22], end-of-life communication, bad-news consultations, and patient-
centered empathy skills [23]. To increase feasibility, we conducted
role plays via Zoom, following procedures developed in a previous study
[24].

2.2. Participants and recruitment

Participants were cancer clinicians (physicians, physician’s assis-
tants, or nurse practitioners). Hematology-oncology fellows and senior
radiation oncology residents (PGY 3-5) were included. We contacted
clinicians at our institutions and clinicians we knew from other in-
stitutions. We did not use the word “misinformation” with potential
participants, instead introducing the study as a “research study to
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understand how cancer clinicians, such as yourself, discuss cancer
treatment misconceptions with patients.” Participants were compen-
sated with a $50 e-gift card. The study was approved by the University of
Florida IRB (#202301299).

2.3. Study procedures

We developed a clinical scenario (Fig. 1) for the clinicians and a
patient script (Fig. 2) for the SP. A radiation oncologist (SBJ) and the
senior author (CLB) wrote the patient script based on clinical and
research experience. The script contained three questions about cancer
treatment that were informed by common myths and misperceptions
about cancer [25,26]. The SP (KD), a clinical educator with more than
10 years of experience, contributed to the refinement of the script by
spending time online looking up the misinformation to develop the
follow up questions and be able to more authentically talk about the
CTM. We conducted three practice sessions with the SP to ensure that
the technology worked well and that the timing was reasonable.

At least two days before their scheduled role play, clinicians were
given the clinical scenario and a statement of participant rights. When
they joined the Zoom call for the role play, the study coordinator
confirmed they had reviewed the scenario and then answered questions.
She began recording the interaction, and then invited the SP to turn on
her camera. At that point the study coordinator turned off her camera
and muted her microphone. The clinician began the role play by asking
the SP how she was doing. The SP asked all three questions within each
encounter and added in follow-up questions as previously developed on
the script as needed with the goal of having a 10-min conversation with
the clinician. If the role play had not naturally ended by the 10-min
mark, the study coordinator stopped the role play. The study coordi-
nator then excused the SP and asked the participant a few demographic
questions, collected necessary information for the gift card, and shared a
link to an anonymous 4-question survey, asking about their experience
and comfort level with conversations with patients about cancer treat-
ment misconceptions, as well as their comfort level with and their
perception of the authenticity of the simulated interaction.

2.4. Data analysis

All audio recordings were professionally transcribed. Data were
thematically analyzed using a constant comparative approach using
both deductive and inductive analysis [27-30]. We deductively analyzed
the data to confirm a priori themes, in other words, those responses and
associated strategies previously identified in the clinician interview
study that resulted in the initial communication process model [20]. We
concurrently inductively analyzed the data to ensure we remained open
to capture new responses/strategies not previously represented in the
model or as clinicians initially self-reported [20]. Once the initial
deductive and inductive analysis was conducted to confirm the pre-
existing communication process model, we aimed to expand the
model. A second round of deductive analysis was engaged to identify
any strategies within each response previously identified (a priori
themes), while concurrently inductively analyzing to be sensitive to new
findings. Another level of analysis (axial coding) was enacted to further
define each strategy by identifying skills clinicians enacted within each
strategy to illustrate how they respond. Analyses were conducted by two
co-authors with expertise in qualitative analyses (MDM, CLF), continu-
ously refining the codebook. A third coder (TL) validated findings with a
subset of the data to ensure rigor [31].

3. Results

Seventeen (N = 17) cancer clinicians participated. Five (29%)
worked in radiation oncology, and 12 (71%) in medical oncology. About
one-third (n = 6) were trainees, one was an advanced practice registered
nurse, one was a nurse practitioner, while the remaining (n = 9) were
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Patient Scenario
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Clinical Communication about Cancer Treatment Misconceptions Study (PI: Bylund)

Veronica Miller is a 50-year old female patient who was diagnosed recently with a locally
advanced breast cancer. She underwent a left mastectomy. Her oncology team, which includes
you, in line with national treatment guidelines, is recommending adjuvant chemotherapy
followed by radiation. Ms. Miller lives in a rural area in your cancer center’s catchment area and
has been making a 1-hour drive for appointments. She has an adult son who has accompanied
her to visits before, but is not here today. Ms. Miller is meeting with you today as she is
considering her treatment options and wants to discuss her options. Your task is to have a
discussion with her like you would with a real patient.

You should start the role play by asking Ms. Miller, “How are you today?”

Fig. 1. Standardized patient scenario sent to participating clinicians.

In response to, “How are you today?”

Hi, doctor. I'm doing OK — thanks for asking. You know it’s only been 4 weeks since | had my
surgery. It’s healing pretty well, though I’'m still having a little pain. | was able to go out last
weekend to my niece’s soccer game which was the first time I’ve really been out in a while, so
that felt good. Anyway, I've been doing a lot of reading about my cancer —it’s just so hard to
know where to go to get accurate information. | actually had a question | wanted to ask you if

that’s OK?

Patient Question 1: “I read online that exposing the cancer to air is bad. I’'m concerned that |
made the wrong]decision by having surgery. Can cancer surgery or a biopsy cause cancer to

spread in my body?”

Patient Question 2: “My cousin told me she listened to a podcast about chemo and radiation
and how they poison people and burn them. It really made me think. What if | don’t want to do

those treatments?”

Patient Question 3: “My friend posted something on Facebook about how Vitamin C can cure
cancer. | think | would like to try that, instead of chemotherapy or radiation. What do you

think?”

Fig. 2. Standardized patient script.

practicing physicians (Table 1). Clinician-SP interactions lasted on
average 9 min 28 s and resulted in 55 pages transcribed for analysis.
Clinicians reported that over the past year, on average, they discussed
CTM with about 13 patients per month (M = 12.82; SD = 13.03, min =1
— max = 50). Participants reported high levels of comfort with these
types of conversations in general. In addition, they perceived the SP
encounter to be very authentic (Table 2).

Clinicians’ communication with the SP reflected the same four
overall responses identified in our first study [21], thereby validating
the communication process clinicians engage in to address CTM. Clini-
cians 1) work to understand the misinformation, 2) correct misinformation
through education, 3) advise about future online searches, and 4) preserve
the clinician-patient relationship. In addition, the strategies clinicians
initially reported using to enact each response were shown to be present
in the current study also. These were also expanded upon given the
observational study design, which yielded a more in-depth illustration of
clinicians’ strategies while also exemplifying the communication skills
clinicians used within each strategy. This allowed us to extend the
communication model by depicting not just what to do (e.g., responses
and strategies) when responding to CTM, but how to do it (i.e., skills).
Each of the four responses, their associated strategies, and respective
skills are further explained below, offering a refined characterization of
how cancer clinicians may respond to CTM (see Table 3). We depict
these responses and strategies visually in the Misinformation Response
Model, as shown in Fig. 3.

3.1. Response: work to understand the misinformation

Clinicians used strategies previously identified to understand the
misinformation: 1) be open about own knowledge; 2) educate self/
conduct search. Their behavior also reflected a third previously identi-
fied strategy (don’t disparage/discount the information). This strategy
was extended by illustrating how clinicians do not discount the infor-
mation. Instead clinicians 3) take information seriously.

3.1.1. Be open about own knowledge

Clinicians were open about their knowledge limits using two skills.
They acknowledged their level of awareness of the information by saying,
“I’m not aware,” “That’s not what I know,” or “I don’t know.” For
instance, this clinician responded with openness about their knowledge
when working to understand the information:

Do I think that vitamin C will be as good as these other treatments?
Obviously, I don’t know, and I definitely like to see the results of the
science before I make a guess. But so far, I don’t see enough data to
think that it would be better. (Radiation Oncologist 1).

Clinicians also hedged that it’s hard to say for certain what is correct,
using statements like “I can’t really comment on [issue]”, “I’'m not sure”
and “I think vitamin C sometimes it’s a little bit hard to say with certain,
like alternative therapies” (Medical Oncologist 1).
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Table 1
Participant demographics.
Participant demographics (n = 17) n (%)
Sex
Male 6 (35)
Female 11 (65)
Race
White/Caucasian 10 (59)
Black/African American 3(18)
Asian 4 (23)
Native Hawaiian/Pacific Islander 0 (0)
American Indian 0 (0)
Ethnicity
Hispanic 0 (0)
Non-Hispanic 17 (100)
Degree Type
MD 14 (88)
DO 1(6)
NP 1(6)
ARNP 1(6)
PA 0 (0)
Clinician Type
Trainee 6 (35)
Nurse Practitioner 1(6)
Advanced Practice Registered Nurse 1 (6)
Physician 9 (53)
Years in Practice® (n=11)
1-5 1(10)
6-10 3(27)
11-15 5 (45)
16-20 0 (0)
21-25 2(18)
Trainee PGY Level® n=26)
Level 3 1Q17)
Level 4 0 (0)
Level 5 2(33)
Level 6 2 (33)
Level 7 1@17)
Specialty
Radiation Oncology 5(29)
Medical Oncology 12 (71)
Table 2
Participant survey responses.
Mean Min-
(SD) Max
Comfort level while communicating with patients about 4.24 1-5
cancer treatment misconceptions (0.94)
Comfort level while communicating with the standardized 4.47 35
patient about cancer treatment misconceptions (0.61)
Perceived authenticity of the conversation with the 4.65 35
standardized patient (0.59)

3.1.2. Educate self/conduct search

Clinicians indicated they would educate themselves to understand
the information by using two skills. They stated that they would learn more
about the information. For example, this clinician responded, “If I don’t
know the answer, then I will find out” (Radiation Oncologist 2). They
also offered to look up the information. For instance, this clinician stated:

I can go ahead and look up the study, and we can kind of look at it
together. And if you think that may be helpful, and I'm actually
curious to look at it myself. (Radiation Oncologist 2).

3.1.3. Take information seriously

Clinicians responded by not disparaging or discounting the infor-
mation and demonstrated that they took the information seriously by
using four skills. Clinicians regularized the information content,
acknowledging it was understandable that the patient asked about it.
For example, this clinician stated, “That’s a common idea, so I
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understand how you came across that and read that” (Radiation
Oncologist 3). Clinicians also shared that other patients presented the
same misinformation: “I’ve heard other people also mention that”
(Medical Oncologist 4). Clinicians also confirmed which parts of the in-
formation were accurate by explaining that the information in its entirety
was “not inaccurate” or “not false.” For example, a clinician responded
to information that chemotherapy was poison: “The way that chemo-
therapy typically works is that it is in part a poison against the cancer.
That is a not an inaccurate way of describing it” (Medical Oncologist 3).

Clinicians also contextualized the information to the patient’s distinct
situation by clarifying that the information pertains to other contexts.
For instance, in a response to misinformation about cancer needling, a
clinician responded saying, “I think when you extrapolate that from
other cancers, like certain types of testicular cancer, kidney cancer, there
is the concern for when people go in with a biopsy it might actually
spread the cancer elsewhere” (Medical Oncologist 1). Last, clinicians
also took the information seriously in that they personalized the infor-
mation to the patient him/herself. For example, this clinician addressed
vitamin C information, recommending it as a supplement rather than a
replacement to chemotherapy:

I think there’s a lot of really important things that you can do to help
improve the health of your body ... vitamin C and other vitamins are
very good examples of that. [explains high dosing of vitamin C
needed in laboratory studies] ... But it’s not something that we
would recommend as a replacement for the more tried and true and
proven in your body treatments, such as the radiation or the
chemotherapy. (Medical Oncologist 3).

Another clinician personalized information by identifying what the
patient was interested in:

It sounds like you’re interested in natural alternatives to reduce your
risk of breast cancer, and there is a lot of evidence that from high
quality, large studies, ... that exercise, ... reduces recurrence. So,
that’s something that you can add on to chemo and radiation and be
part of a natural and holistic way to reduce your cancer recurrence
risk. (Radiation Oncologist 3).

3.2. Response: correct misinformation through education

Clinicians used the strategies previously identified to correct misin-
formation through education: 1) state the information is incorrect; 2)
explain why the information is incorrect; 3) emphasize the importance
of a scientific base for quality information; and 4) refocus on the pa-
tient’s specific situation.

3.2.1. State the information is incorrect

Clinicians used two skills that varied in degree of assertiveness to
correct information. Some clinicians used hedging statements less asser-
tively, such as “I don’t agree.” For example, a clinician said, “I don’t
really believe—I think it’s a myth when you say surgery can make cancer
metastasize. I think it’s a myth” (Medical Oncologist 6). Clinicians also
used explicit statements, like “It’s not correct” (Medical Oncologist 2).
While no clinician specifically used the word “misinformation,” clini-
cians did classify information as “not correct” or “not accurate.”

3.2.2. Explain why the information is incorrect

Clinicians used four skills to explain why the information was
incorrect. They explained how clinicians make recommendations or how
their decisions are made, which included weighing benefits over risks,
using a team of clinicians, and personalizing care. As this clinician
explained, “We make these recommendations as a whole group of on-
cologists based on the fact that the benefit overall overshadows those
potential risks” (Medical Oncologist 1). Clinicians also explained cancer
and how it works in the body, addressing their specific type of cancer. As
this clinician stated: “Breast cancer, in particular, what we tend to focus



M.D. Mullis et al.

Table 3
CTM responses, strategies, and skills.
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CTM responses (themes) CTM response strategies

(subthemes)

CTM response enacted skills
(properties)

Exemplar quotes

1. Work to understand the
misinformation

Be open about own knowledge

Educate self/conduct search

Take information seriously

State the information is
incorrect

2. Correct misinformation
through education

Explain why the information is
incorrect

Emphasize the importance of a
scientific base for quality
information

Refocus on patient’s specific
situation

Acknowledge their level of
awareness of the information

Hedge that its hard to say for
certain

State they will learn more about
the information

Offer to look up the information

Regularize the information content
Confirm which parts of
information are accurate

Contextualize the information

Personalize the information

Use hedging statements
Use explicit statements
Explain how clinicians make

recommendations

Explain cancer and how it works in
the body

Explain treatment-related
processes

Counter the misinformation

Situate correction within current
state of scientific evidence

Address lab- versus human-based
research

Explain the value of scientific
evidence

Emphasize the individualization of
cancer

“Do I think that vitamin C will be as good as these other treatments?
Obviously, I don’t know, and I definitely like to see the results of the science
before I make a guess, but so far I don’t see enough data to think that it
would be better.” (Radiation Oncologist 1)

“I think vitamin C, sometimes it’s, it’s a little bit hard to say with certain, like
alternative therapies.” (Medical Oncologist 1)

“If I don’t know the answer, then I will find out.” (Radiation Oncologist 2)

“I can go ahead and look up the study, and we can kind of look at it together.
And if you think that may be helpful, and I'm actually curious to look at it
myself, but again, as far as I know I haven’t seen anything showing that
vitamin C can necessarily help people who have cancer specifically live
longer, but again, we can look at that together.” (Radiation Oncologist 2)
“I've heard other people also mention that.” (Medical Oncologist 4)

“The way that chemotherapy typically works is that it is in part a poison
against the cancer. That is a not an inaccurate way of describing it.” (Medical
Oncologist 3)

“I think when you extrapolate that from other cancers, like certain types of
testicular cancer, kidney cancer, there is the concern for when people go in
with a biopsy it might actually spread the cancer elsewhere.” (Medical
Oncologist 1)

“There’s no harm in supplementing what we know otherwise to be good
against the cancer with things like vitamin C and other vitamins that can
help you be stronger.” (Medical Oncologist 3)

“So I don’t really believe—I think it’s a myth when you say surgery can make
cancer metastasize. I think it’s a myth.” (Medical Oncologist 6)

“It’s not correct.” (Medical Oncologist 2)

“We make these recommendations as a whole group of oncologists based on
the fact that the benefit overall overshadows those potential risks.” (Medical
Oncologist 1)

“Breast cancer, in particular, what we tend to focus on is the hormones that
the cancer is expressing because that’s what it uses to feed itself and to grow
and so that’s what we usually focus on.” (Medical Oncologist 7)

“Let’s say there’s an area in your body that’s your garden, like the breast
cancer, where the breast is. When the breast cancer takes over, it’s like a
weed in the garden, and I don’t know, have you ever weeded a garden and
tried to take out the weeds? You know how sometimes you get some of the
good leaves, the good vegetables that you're trying to make, but it’s
impossible to perfectly take out every single weed without getting a few
plants. You still need to weed, right? Because otherwise, the weeds take over
the garden, and even though you might get one leaf or one of your basil
plants or some of the other plants, the garden comes back healthier once
you’ve cleared the weeds. Does that make sense at all? That’s kind of what
chemo and radiation are. Our goal is to only get rid of the weeds, the breast
cancer.” (Medical Oncologist 11)

“Actually, vitamin C can be a little bit also potentially harmful in a way if
you’re receiving the radiation because it kind of counteracts the way that the
radiation actually works. So, for people who are undergoing radiation, in
particular, I typically tell them to stay away from high doses of vitamin C.”
(Radiation Oncologist 4)

“This has all been borne out through a lot of research, a lot of work that’s
been done. None of these treatments are being used kind of for the first time
in your situation. These have all been tested, done, and the doses and the
way in which this is done has been proven to be very reliable and very safe in
thousands of patients that have come before you.” (Medical Oncologist 3)
“We’ve had lots of things that work really well in dishes and lots of things
that work really well in mice, and we’re so disappointed when they don’t
work in people. So, it’s just that’s the due diligence we have to do to make it
reach the level of evidence for us [that] is worth your time.” (Medical
Oncologist 2)

“We have to keep our evidence levels all the same, meaning that like
everything has to be put to the same test. So, these chemotherapy and
radiation protocols, they’ve been compared against each other, and they’ve
been compared against no treatment at all. And they’ve been shown to make
people live longer and be cancer free for longer. No one’s done the same
thing with vitamin C.” (Medical Oncologist 2)

“Different treatments affect different people in different ways. Some people
will have more side effects and things like a skin burn or kind of like getting a
really bad sunburn from where the radiation is [and] other people don’t.
Some people will have side effects from chemotherapy where it makes them
really sick and other people it won’t be so bad. And, unfortunately, it’s really
hard for us to know in advance what you're going to experience in terms of
side effects from the treatment.” (Medical Oncologist 4)

(continued on next page)
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Table 3 (continued)
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CTM responses (themes)

CTM response strategies
(subthemes)

CTM response enacted skills
(properties)

Exemplar quotes

3. Advise about future
online searches

4. Preserve the clinician-
patient relationship

Suggest sites or sources of
information

Educate patient on type of
scientific evidence to look for
online

Cultivate openness

Enact support

Empower the patient

Situate correction/education
within patient’s cancer type

Validate the question about the
information

Emphasize the importance of
discussing the information

Validate that online information
can be challenging/overwhelming

Reassure the patient

Normalize the patient conducting
their own searches

Reaffirm the patient’s agency as
the decision-maker

“T'll just start by saying not in your case. So, it’s not something that you need
to worry about. There in certain types of cancers, [explains cancer seeding].
But those are in very specific circumstances that don’t apply to the type of
cancer that you have or the type of surgery that you had. So, this is not
something that you need to worry about. That’s what it’s referring to,
though.” (Medical Oncologist 8)

“One really good resource for a lot of information on cancer education and
why we make the decisions that we make is the National Conference of
Cancer Network or ncen.org and it’s a great free resource for patients. So we
don’t have to go looking all over the place on Google and I'm not sure what
we’re looking at is verified or not.” (Medical Oncologist 2)

“But again, the kind of evidence you want to look for when you're reading
these things online is, was there a large number of women like me with a
cancer like mine? And especially, if you see something where it looks
interesting, and it was many years ago, you want to wonder why hasn’t that
been tested in a large group of women, if it’s such a great idea. So, there’s
more to the story.” (Radiation Oncologist 3)

“That’s a great question.”

“I do appreciate the fact that you're bringing these questions in, because
that’s very important. What I find is when patients keep that to themselves
and make decisions based on that, as providers, we really don’t get a chance
to clarify any misconceptions that that might exist. So I appreciate the fact
that you're bringing it up.” (Medical Oncologist 7)

“These are very good questions and I am glad that there are so many
different podcasts and things like that are out there, where people can share
their experiences and get information out there. But the unfortunate thing is,
it can also have some information out there that makes it confusing for
people to make the right choices.” (Radiation Oncologist 2)

“We are here to support you and get you through this” (Medical Oncologist
6)

“First of all, wonderful that you're reading and learning and educating
yourself.” (Medical Oncologist 8)

“I think the treatment of course is up to you. What we like is for you to have
the best information so that you can make the best decision for yourself. But,
of course, you have the ultimate say.” (Medical Oncologist 9).

Work to

Correct

Advise about

understand the
misinformation

* Be open about own knowledge
* Educate self/conduct search
« Take information seriously

on is the hormones that the cancer is expressing because that’s what it
uses to feed itself and to grow and so that’s what we usually focus on”
(Medical Oncologist 7). Clinicians also explained treatment-related pro-
cesses to correct and educate. This included explaining how chemo-
therapy and radiation work, side-effect management, and basic

treatment steps:

It is kind of going into your body to deliberately kill the cancer and
unfortunately there are some side effects from the chemotherapy that

misinformation
through education

State the information is incorrect
Explain why the information is
incorrect

Emphasize the importance of a
scientific base for quality
information

Refocus on patient’s specific
situation

Fig. 3. Misinformation Response Model.

Preserve the clinician-patient relationship

Cultivate openness * Enact support « Empower the patient

future online
searches

Suggest sites or sources of
information

Educate patient on type of
scientific evidence to look
for online

can affect other parts of your body as well. So, it is a liquid, a liquid
chemical, that is there to help destroy the cancer and radiation is a
form of energy that penetrates through your body to also destroy the
cancer. And it does so by essentially burning the cancer. (Medical
Oncologist 3).

Some clinicians used metaphors to explain treatment:

Let’s say there’s an area in your body that’s your garden, like the
breast cancer, where the breast is. When the breast cancer takes over,
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it’s like a weed in the garden, and I don’t know, have you ever
weeded a garden and tried to take out the weeds? You know how
sometimes you get some of the good leaves, the good vegetables that
you’re trying to make, but it’s impossible to perfectly take out every
single weed without getting a few plants. You still need to weed,
right? Because otherwise, the weeds take over the garden, and even
though you might get one leaf or one of your basil plants or some of
the other plants, the garden comes back healthier once you've
cleared the weeds...Our goal is to only get rid of the weeds, the
breast cancer. (Medical Oncologist 11).

Last, clinicians countered the misinformation by explaining that the
opposite is true or how the information could be harmful. For instance,
this clinician responded to a patient asking about replacing recom-
mended treatment with vitamin C:

Actually, vitamin C can be a little bit also potentially harmful in a
way if you’re receiving the radiation because it kind of counteracts
the way that the radiation actually works. So, for people who are
undergoing radiation, in particular, I typically tell them to stay away
from high doses of vitamin C. (Radiation Oncologist 4).

Another clinician stated in response to the SP asking about cancer
seeding when exposed to air, “Quite the contrary. If you have the pro-
cedure, one would presume that you would be less likely to have disease
spread, which is usually why it’s the recommendation” (Medical
Oncologist 10).

3.2.3. Emphasize the importance of a scientific base for quality information

Clinicians used three skills to emphasize the importance of scientific
evidence. They situated the correction within the current state of scientific
evidence, which at times included emphasizing the lack of scientific ev-
idence present. For example:

This has all been borne out through a lot of research, a lot of work
that’s been done. None of these treatments are being used kind of for
the first time in your situation. These have all been tested, done, and
the doses and the way in which this is done has been proven to be
very reliable and very safe in thousands of patients that have come
before you. (Medical Oncologist 3).

Clinicians also addressed lab- versus human-based research to
emphasize the importance of clinical trials and more sufficient evidence:

We’ve had lots of things that work really well in dishes and lots of
things that work really well in mice, and we’re so disappointed when
they don’t work in people. So, it’s just that’s the due diligence we
have to do to make it reach the level of evidence for us [that] is worth
your time. (Medical Oncologist 2).

Further, clinicians explained the value of scientific evidence to educate
the patient on the type of data needed to support claims. For instance,
this clinician explained how cancer treatments have been studied and
tested:

We have to keep our evidence levels all the same, meaning that like
everything has to be put to the same test. So, these chemotherapy and
radiation protocols, they’ve been compared against each other, and
they’ve been compared against no treatment at all. And they’ve been
shown to make people live longer and be cancer free for longer. No
one’s done the same thing with vitamin C. (Medical Oncologist 2).

3.2.4. Refocus on the patient’s specific situation

Clinicians used two skills to refocus the patient on their specific
cancer experience. They emphasized the individualization of cancer by
educating the patient on how everyone’s cancer journey looks different:

Different treatments affect different people in different ways. Some
people will have more side effects and things like a skin burn or kind
of like getting a really bad sunburn from where the radiation is [and]
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other people don’t. Some people will have side effects from chemo-
therapy where it makes them really sick and other people it won’t be
so bad. (Medical Oncologist 4).

Clinicians also situated the correction/education within the patient’s
cancer type. For example, this clinician corrected the misinformation by
explaining and reassuring the information on cancer seeding did not
apply to this patient’s situation:

I'll just start by saying not in your case. So, it’s not something that
you need to worry about. ... [explains cancer seeding]. But those are
in very specific circumstances that don’t apply to the type of cancer
that you have or the type of surgery that you had. So, this is not
something that you need to worry about. (Medical Oncologist 8).

3.3. Response: advise about future online searches

Clinicians used all but one of the strategies previously identified to
advise about future online searches: 1) suggest or recommend sites or
sources; and 2) educate patient on type of scientific evidence to look for
online.

3.3.1. Suggest sites or sources of information

Clinicians directed patients to credible sites for future searches.
These included the National Conference of Cancer Network (NCCN), the
National Cancer Institute (NCI), and the American Cancer Society (ACS).
For instance, this clinician redirected the patient to a credible source:

One really good resource for a lot of information on cancer education
and why we make the decisions that we make is the National Con-
ference of Cancer Network or nccn.org. And it’s a great free resource
for patients. So, we don’t have to go looking all over the place on
Google, and I'm not sure what we’re looking at is verified or not.
(Medical Oncologist 2).

3.3.2. Educate patient on type of scientific evidence to look for online

Clinicians also used an education-based strategy and explained what
to look for online to ensure the information was scientific or accurate.
For example, this clinician emphasized critical inspection of online in-
formation, using science-led questions:

But again, the kind of evidence you want to look for when you’re
reading these things online is, was there a large number of women
like me with a cancer like mine? And especially, if you see something
where it looks interesting, and it was many years ago, you want to
wonder why hasn’t that been tested in a large group of women, if it’s
such a great idea. (Radiation Oncologist 3).

3.4. Response: preserve the clinician-patient relationship

Clinicians preserved their relationship with the patient using previ-
ously identified strategies while providing more clarification of the
process. One previously identified strategy (be open-minded and sup-
portive) was separated to fully capture the communicative process: 1)
cultivate openness; 2) enact support. In addition, clinicians did not
disparage, criticize nor discount the patient (a previously identified
strategy); however, this strategy was expanded to illustrate what clini-
cians do instead: 3) empower the patient. While clinicians also praised
the patient’s efforts (a previously identified strategy), their behavior
reflected two contexts in which they do this aligned with specific skills
(cultivate openness and empower patients), further explained below.

3.4.1. Cultivate openness

Clinicians used two skills to cultivate openness with the patient.
First, they praised patient’s efforts in that they validated the question
about the information, saying “That’s a great question” and “good point.”
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Clinicians also emphasized the importance of discussing the information. For
example:

I do appreciate the fact that you’'re bringing these questions in
because that’s very important. What I find is when patients keep that
to themselves and make decisions based on that, as providers, we
really don’t get a chance to clarify any misconceptions that might
exist. (Medical Oncologist 7).

3.4.2. Enact support

Clinicians facilitated support through two skills. They validated that
online information can be challenging/overwhelming, highlighting how
much information exists and the difficulty of sifting through it all:

I am glad that there are so many different podcasts and things like
that are out there where people can share their experiences and get
information out there. But the unfortunate thing is, it can also have
some information out there that makes it confusing for people to
make the right choices. (Radiation Oncologist 2).

Clinicians also reassured the patient: “We are here to support you and
get you through this” (Medical Oncologist 6).

3.4.3. Empower the patient

Clinicians were careful not to criticize or disparage the patient by
instead empowering her using two skills. First, they normalized the pa-
tient conducting their own searches, which involved praising their efforts.
This entailed framing the patient’s actions as positive and encouraging
her to continue her efforts to inform themselves: “First of all, wonderful
that you're reading and learning and educating yourself” (Medical
Oncologist 8). Clinicians also reaffirmed the patient’s agency as the deci-
sion maker, validating decisions already made and emphasizing their
control: “You made a great decision to do the surgery. I hope you have
peace about that, because the only way that we can cure or get rid of
breast cancer permanently will involve surgery like you had” (Radiation
Oncologist 3). In another example, a clinician emphasized the patient’s
agency in deciding future steps in conjunction with the clinician’s role:
“I think the treatment of course is up to you. What we like is for you to
have the best information so that you can make the best decision for
yourself. But, of course, you have the ultimate say” (Medical Oncologist
9).

4. Discussion and conclusion
4.1. Discussion

This study builds on our previous work, collectively providing a
foundation for developing a model of misinformation responses. We
verified that the four responses clinicians self-reported using in our
interview study [20] are the same responses enacted in action or
simulated practice. Furthermore, because of the observational design,
we were able to expand on these strategies, identifying specific skills
clinicians can use to respond to CTM. Most notably, this allowed for the
typology originally created to expand from not just what clinicians do to
respond to misinformation (e.g., correct the misinformation) and the
strategy to use (e.g., explain why the information is incorrect) but by
showing how they do it—the skills (e.g., explaining treatment-related
processes). Only one strategy that clinicians previously identified in
the interview study—ask about the source of the information—was not
reflected in clinicians’ observed behavior. The SP in this study presented
the misinformation by naming a source (e.g., friend posted online,
cousin heard from a podcast), which may have influenced the lack of
questions from the clinicians about the source.

Many of the strategies and skills that emerged in this data coincide
with recommended communication practices for oncology settings
[4,28,32]. Overall, the clinicians in this study exemplified patient-
centered communication by educating patients while being
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approachable and encouraging. Our resulting Misinformation Response
Model (see Fig. 3) includes both conceptual applications (i.e., clinicians’
responses and associated strategies to misinformation) and concrete
applications (i.e., skills clinicians can enact in response to misinforma-
tion). Given the observational approach, we also now have tangible,
narrative-focused tools clinicians can use to model their responses to
patients about misinformation.

A strength of the Misinformation Response Model is its flexibility to
be used with different types of (mis)information. Information is not al-
ways binary (true or false) and may instead fall upon a spectrum. In fact,
in a recent study [2], we asked experts to rate information on a 5-point
scale, with “true information” and “false information” being the an-
chors. The Misinformation Response Model can work both for patient
statements that are along that spectrum.

4.1.1. Teaching clinicians CTM responses, strategies, and skills

Our findings indicate that as clinicians discuss misinformation with
patients, they can respond sequentially by first working to understand
the misinformation before correcting the patient through education and
advising about future online searches. These first three responses to CTM
are information-oriented goals that clinicians can strive for using our
specified strategies and skills. Within these information-oriented
response goals, clinicians can concurrently work to preserve the
clinician-patient relationship, an interpersonal-oriented goal (see
Fig. 3). It is important to note that the interpersonal-oriented goals are
intertwined with the information-oriented goals and that within the
clinician-patient interaction, enacted strategies and skills based on these
goals will overlap and cannot be separated. The Misinformation
Response Model also outlines the specific strategies and skills that can be
enacted to obtain these goals.

4.1.2. Exemplar

For example, in response to a patient asking about replacing rec-
ommended chemotherapy with vitamin C due to an article they read
online, a clinician may first work to preserve the relationship by vali-
dating the question, while simultaneously working to understand the
information by taking the information seriously and normalizing it:
“That’s a great question. I've heard other people also mention that
concern as well.” Next, the clinician may correct the misinformation
through education and state something like the following:

It turns out that there actually has been some research that shows it
could inhibit your treatment, especially when it’s given with
chemotherapy or radiation. The radiation and the chemotherapy,
they’re causing damage to the tissue. That’s what they’re supposed
to do—to cause damage as the main focus is to treat any residual
cancer that might still be there. But then vitamin C actually is an
antioxidant, so it reverses or it kind of heals things up. So, then if
you're trying to kill the cancer cells, but you're going against it with
the vitamin C, then that could actually be bad if you’re trying to kill
the cancer cells.

This explanation combines several correction skills, including 1)
counter the misinformation (e.g., explaining how vitamin C can be
harmful), 2) explain treatment-related processes (e.g., what radiation
and chemotherapy do in the body), and 3) situate correction within the
current state of scientific evidence (e.g., explain that research shows
vitamin C can be harmful). A clinician may then advise the patient about
future online searches directing them to online credible sources or by
educating them on what to look for when online. Finally, a clinician may
close their response by further preserving the relationship through
empowering the patient and/or enacting support. For example, “[It’s]
wonderful that you’re reading and learning and educating yourself, and,
of course, you have the ultimate say. We are here to support you and get
you through this.” Collectively, this exemplar shows the progression of
the Misinformation Response Model and how clinicians can move
through each phase to thoroughly respond to the patient’s
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misinformation while preserving empathy, respect, and trust.

4.1.3. Limitations and future research

The Misinformation Response Model has some limitations. Our
choice of method means it may not fully represent conversations with
real patients. However, clinicians in the study rated their experience
talking to the SP as very authentic, and previous research shows that
visits with SPs are predictive of visits with actual patients [22,23].
Additionally, the model is descriptive, rather than prescriptive. Future
research can help us understand how these responses, strategies, and
skills relate to patient outcomes, which could lead to evidence-based
practice guidelines for clinicians on responding to cancer treatment
misinformation.

Clinicians were not completely blinded to the purpose of the study.
We believe it would have been difficult to recruit busy clinicians to a
generic standardized patient discussion. Additional limitations include a
sample of mostly white, non-Hispanic, female participants that were
recruited primarily from one institution. Future studies should work to
diversify sampling. There may also have been self-selection bias as
participants may have been clinicians that already feel confident in
misinformation responses or that value quality health care communi-
cation. Our analysis also focuses on clinicians’ responses and does not
include how the patient responded or felt about the clinician’s response
to their questions. Thus, further research is needed to garner the full
picture of CTM response best practices. We also recommend the model
be evaluated with a randomized controlled trial—a next step in the
exploratory sequential design framework for model development.
Further, there may be more opportunity for further research at the lin-
guistic level, analyzing clinician-patient communication in more detail.

4.2. Innovation

This is the first published research study observing clinician
communication about CTM. The study’s novel methods and findings fill
an important gap and enhance our understanding of CTM responses. As
the first study to use SP encounters to examine CTM responses, we were
able to identify skills that clinicians use in practice to fully develop a
Misinformation Response Model for CTM. This model highlights 1) how
clinicians respond to cancer misinformation, 2) what strategies are
employed within each type of response, and 3) the skills used to enact
each strategy while interacting with a patient. This model can be used to
educate and train oncology clinicians, supplying conceptual under-
standing as well as concrete communication skills to apply in oncology
practice settings.

4.3. Conclusion

In conclusion, this study establishes the Misinformation Response
Model by providing oncology clinicians with a roadmap for responding
to misinformation with associated strategies and skills to utilize. This
model can lead to training to enhance clinicians’ ability to respond to
cancer treatment misinformation. Future research can expand on which
clinician CTM responses, strategies, and skills are most critical to
enhancing patient health outcomes.
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