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Introduction: The purpose of this study was to assess whether varying input 
communication factors impacted participants’ perceived confidence, motivation, 
and likelihood to act (i.e., share or discuss their preferences and values with 
their clinician or family/caregiver) when receiving tailored communication from 
a values-clarification tool.

Methods: This study was conducted over a two-month period at the North 
Carolina Basnight Cancer Hospital. Patients with hematologic malignancies 
participated in evaluating three distinct messages that varied on three input 
communication factors.

Results: Results from this study indicate that most study participants preferred 
messages that were moderately direct, contained succinct question prompts, 
and that were empowering. Results also indicate that diverse perspectives and 
external influences may impact confidence and motivation toward discussing 
preferences with their clinicians.

Discussion: Our findings suggest the importance of validating the input 
communication factors within values-clarification tools before presenting 
results to patients and the need to evaluate potential disparities in patients’ 
participation toward discussing their preferences. Evidence from this study 
provides direction for future research efforts focused on improving shared 
decision-making among older adults.
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1 Introduction

The National Academy of Medicine has a longstanding framework that includes six core 
principles, one of which focuses on patient-centered care, asserting that patients’ preferences, needs, 
and values should guide clinical decisions (Institute of Medicine, 2001). This principle is often 
aligned with shared decision-making (SDM), that is, patients and clinicians working together to 
decide on a treatment in the patients’ best interest (Institute of Medicine, 2001; Agency for 
Healthcare Research and Quality, 2023). Unfortunately, the SDM process among older adults with 
cancer is often poorly executed (LeBlanc et al., 2017; Rood et al., 2017; Bories et al., 2018; Loh et al., 
2021; Sorror et al., 2021). For patients diagnosed with cancer, SDM has become increasingly 
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complicated. In recent years, the number of cancer treatment options has 
increased substantially, fundamentally changing treatment paradigms in 
many contexts (Sochacka-Ćwikła et al., 2021). However, desired care 
pathways are heterogenous among older patients (≥ 60 years) diagnosed 
with cancer (Richardson et al., 2020; Sorror et al., 2021). These patients 
often feel a lack of involvement in the decisions made about which 
pathway is best for them (Rood et al., 2017; Mohile et al., 2018).

Supporting patients in sharing their preferences and values may 
improve their involvement in SDM. Effective methods to elicit and 
quantify patient preferences and values have been developed using 
best-worst scaling (BWS), a simple yet robust survey method which 
can help guide treatment decisions and inform SDM between patients 
and clinicians (Hunter et al., 2015; Smith et al., 2016; Rocque et al., 
2019; Sekeres et al., 2020; Cures Act Congress, 2021; Wicker, 2021). 
Our study team conducted previous research to convert a BWS paper 
assessment to a digital health tool, referred to as “PRIME” (Preference 
Reporting to Improve Management and Experience) (Cole et al., 2022). 
Developing assessments using digital health platforms is an efficient 
method for eliciting preferences, quantitatively analyzing responses, 
and delivering tailored messages to patients in real-time. Results from 
our early study indicate patients found PRIME to be acceptable and 
user-friendly (Cole et al., 2022), and that they prefer information to 
be individualized to their particular situation (Kwong et al., 2022). 
Presenting patients with individualized or tailored messages based on 
their personalized results may impact affective-cognitive or behavioral 
outcomes and support patients in communicating their preferences 
and values with their clinicians (Kreuter et al., 1999; Kreuter and Wray, 
2003; Hawkins et al., 2008; Lafata et al., 2017). No study has analyzed 
the use of tailored messaging regarding patient preferences to inform 
SDM among older adults with blood cancers.

The primary objective of this study was to assess whether varying 
input communication factors (Rice and Atkin, 2013) of tailored 
messages within PRIME are associated with participants’ perceived 
affective-cognitive (confidence and motivation) and behavior 
outcomes (likelihood to act). A secondary objective was to evaluate 
participants’ perception of message effectiveness, relevance, and 
purpose. We anticipate preliminary evidence from this study will lead 
to a better understanding of the input communication factors that 
should be used when developing tailored messages for this population.

2 Materials and methods

The primary outcome of this study is patients’ perception of their 
confidence, motivation and likelihood to act (i.e., share or discuss 
their preferences and values with their clinician or family/caregiver) 
when varying input communication factors of tailored messages 
within a digital health tool based on BWS results. The secondary 
outcomes of this study are participants’ (i) perceived message 
effectiveness, (ii) perceived message relevance, (iii) perceived message 
purpose, and (iv) preferred communication channels for completing 
BWS assessments and viewing messages based on BWS results.

2.1 Participants

Eligible patients included those ≥60 years of age with a confirmed 
diagnosis of a hematologic malignancy including leukemia, 
lymphoma, or myeloma. We  chose this population as treatment 

decisions for older adults with blood cancers are increasingly 
becoming preference sensitive (Richardson, 2022). Patients were 
sequentially approached to be  recruited for this study. Patients 
engaged in one-hour semi-structured interviews facilitated by a study 
team member with expertise in human factors.

2.2 Study design

Eligible patients were approached by study team members either 
during their in-patient stay at the North Carolina Basnight Cancer 
Hospital or via phone. Participating patients gave written consent and 
agreed to meet with the study team member in either the patient’s 
hospital room, a hospital meeting room, or via Zoom.

An exploratory mixed-methods design was used to evaluate 
participants’ perception of tailored messages through qualitative 
feedback (semi-structured interviews) and quantitative feedback 
(questionnaires). We  used Lafata et  al. (2017) patient-clinician 
communication model to inform our interview guide, which included 
both validated and open-ended questions. The patient-clinician 
communication model focuses on patient characteristics and the 
patient-clinician communication exchange (e.g., adaptations, 
channels), as well as affective, cognitive, and behavioral outcomes 
(Lafata et al., 2017).

Participants initially completed a brief demographics questionnaire 
and then completed the BWS assessment. After completing the BWS 
assessment participants viewed three distinct messages (See Figure 1). 
After viewing each message, participants provided feedback on 
affective-cognitive outcomes by evaluating perceived confidence and 
motivation. Participants also provided feedback on behavioral 
outcomes by evaluating their perceived likelihood to act (i.e., share or 
discuss their preferences and values with their clinician or family/
caregiver) based on the message they just reviewed. Participants were 
assessed on the communication exchange (adaptations) by evaluating 
the effectiveness, relevance, and purpose of each message. Lastly, 
participants provided feedback on channels of communication 
exchange by answering questions about how they prefer to complete 
the BWS assessment and view messages based on BWS results.

2.3 Message development

We developed three distinct messages (referred to as M1, M2, and 
M3) that vary on three input communication factors: (i) directness of 
the message, (ii) number of question prompts, and (iii) perceived 
message purpose (see Table 1). Each message was developed with a 
particular purpose; M1: Informative, M2: Empowering, M3: Persuasive. 
We  made our message design choices based on past research and 
theorizing on tailoring and persuasion (Rimer and Kreuter, 2006; Rice 
and Atkin, 2013). The BWS assessment was administered through the 
Qualtrics platform to present real-time tailored results for M1 (using 
JavaScript), and a randomization algorithm to present the 
corresponding M2 and M3 (see Table 1). All participants evaluated all 
three messages in a sequential, but randomized order. M1, which 
displayed tailored results based on participants’ responses from the 
BWS assessment, was always presented first. Then, M2 and M3, which 
were not based on participants’ BWS results, were presented in random 
order next. (See Figure 1 for study schema, and Supplementary Table SA 
for all message responses.)
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2.4 Primary measures

2.4.1 Affective-cognitive (confidence and 
motivation) and behavior (likelihood to act) 
outcomes

Participants provided subjective feedback according to the 
interview guide to assess perceived impacts on both affective-
cognitive outcomes (confidence and motivation to discuss 
preferences and values with clinicians) and behavioral outcomes 
(likelihood of discussing preference and values with clinicians or 

family/caregivers) (Lafata et al., 2017). After reading each message, 
participants were asked how they felt about discussing their 
preferences with their clinician. Follow up questions included how 
the message impacted their confidence and motivation in talking 
with their clinicians about their preferences. Participants were also 
asked how the message impacted their likelihood to discuss their 
preferences with their clinician and with family members or 
caregivers. All interview questions were open-ended, however, the 
framing of “likelihood to discuss either with clinicians or family/
caregivers” provided participants with the option to respond based 

FIGURE 1

Study schema.
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on the scale from very likely to very unlikely. (See 
Supplementary Table SB for the full interview guide.)

2.5 Secondary measures

2.5.1 Perceived message effectiveness
Evaluation of perceived message effectiveness (PME) was 

quantified objectively using a modified PME scale (Baig et al., 2019). 
The original PME scale was validated to evaluate the effectiveness of 
health messages among diverse populations to prevent smoking (Baig 
et al., 2019). The brief three-item assessment was developed so the 
wording of each question could be adapted to other health behaviors 
(Baig et al., 2019), therefore is an appropriate measure for assessing the 
message effectiveness for encouraging older adults to discuss their 
values with their clinician. The PME has been used to evaluate message 
effectiveness in avoiding a behavior, using three main variables within 
the three-item assessment (‘worry’, ‘bad idea’, and ‘discourage’) (Noar 
et al., 2023). For this study, the three-item assessment will evaluate 
engaging rather than avoiding a behavior, therefore the variables have 
been reversed to (i) How much does this message make you believe 
that sharing your preferences with your oncologist will ‘benefit’ you?, 
(ii) How much does this message make you think that sharing your 
preferences is a ‘good idea’?, and (iii) How much does this message 
‘encourage’ you to discuss your preferences with your oncologist? The 
PME scale ranges from (1) not at all, to (5) a great deal.

2.5.2 Perceived message relevance
Evaluation of perceived message relevance (PMR) was quantified 

objectively with a previously used non-validated 4-item Likert-type 
PMR scale (Jensen et  al., 2012). Two items are presented in the 
positive, including (i) The message seemed to be written personally 
for me, and (ii) The message was relevant to my situation. To avoid 
response bias, two items were presented to be  framed negatively 
regarding relevance, including (i) The message was primarily general 
information that wasn’t applicable to me, and (ii) The message was not 
customized at all (see PMR Results for excluding the reverse code 
questions from data analysis). The PMR scale ranges from (1) strongly 
disagree to (5) strongly agree. The PMR is an appropriate measure for 
assessing the relevance of tailored messages for older adults to discuss 
their values with their clinicians.

2.5.3 Perceived message purpose
McGuire’s “Classic Input–Output Framework” was used to define 

the communication factors of each message, including the perceived 
message purpose (Rimer and Kreuter, 2006; Rice and Atkin, 2013). 
Evaluation of perceived message purpose; whether they perceived 
each message to be  informative, empowering, or persuasive, was 
quantified objectively using a 3-item Likert-type scale. Response 
options for all items ranged from (1) strongly disagree to (5) strongly 
agree. Assessing the input factor of ‘perceived message purpose’ 
provided preliminary evidence on whether a specific purpose 
(informative, empowering, or persuasive) resonated with the 
participants and influenced the output (likelihood to discuss 
preferences with their clinician or family member).

2.5.4 Channels of communication exchange
Participants provided subjective feedback regarding their 

perceptions of the channels of communication exchange used to 
disseminate, as well as display, messages related to their values. Items 
about channels of communication exchange included: (i) who they 
prefer to be present while taking assessments and viewing results, (ii) 
preferred location and device-type for taking assessments and viewing 
results, (iii) comfort with receiving assessment and results through 
MyChart (i.e., patient portal to access health information), (iv) feelings 
about taking BWS assessments multiple times (e.g., every 3 months), 
(v) whether it is valuable to see if their preferences and values change 
over time, and (vi) how they prefer to share results with either 
clinicians or family/caregivers.

2.6 Data analysis

Descriptive statistics were used to summarize participants’ 
demographic characteristics and comfort level with technology. Three 
members of our research team (AC, EK, and CM) were involved in the 
primary qualitative thematic analysis. AC performed quantitative 
analyses for all primary and secondary outcome measures. Qualitative 
and quantitative analyses were performed in Microsoft Excel.

2.6.1 Primary - qualitative
Semi-structured interview data were analyzed subjectively using 

a hybrid approach to thematic analysis, including three phases of 
analysis in which data were refined to assess the meaningfulness of 
themes related to M1, M2, and M3 (Swain, 2018). In phase 1 of the 
thematic analysis, data from interviews were categorized by a priori 
themes from the interview questions (motivation, confidence, 
likelihood to act). In phase 2, one researcher (AC) created the initial 
a posteriori codes and applied frequency counts for each time the code 
appeared in the transcripts. This was followed by independent reviews 
from two researchers (EK and CM) who looked for meanings and 
patterns in the interviews, assessing initial codes and creating new 
codes where necessary. Discrepancies were then collectively addressed, 
leading to final consensus on the codes. In phase 3, we combined the 
a priori and a posteriori codes into family codes to structure the 
findings from the interviews (Swain, 2018). All codes underwent a 
comprehensive review and were systematically clustered into 
overarching themes through collaborative discussion and consensus-
building among the three researchers (AC, EK, and CM). Individual 

TABLE 1 Input communication factors of each tailored message.

Factors Message 1 
(M1)

Message 2 
(M2)

Message 3 
(M3)

Directness
Less Direct

(Suggest 

you discuss…)

Moderately 

Direct

(You can 

discuss…)

More Direct

(Critical to 

discuss…)

Number of 

question 

prompts

2 4 0

Perceived 

message 

purpose

Informative Empowering Persuasive

See study schema for full message.
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responses to each message were also subjectively analyzed to assess 
whether there was variability in how participants responded to 
each message.

2.6.2 Primary - quantitative
Semi-structured interview data were summarized through 

two-way frequency tables to report perceived confidence, motivation, 
and likelihood to act (i.e., share or discuss their preferences and values 
with their clinician or family/caregiver) for each message. Perceived 
confidence, motivation and likelihood to act were objectively 
summarized by whether participants indicated the messages 
increased, somewhat increased, decreased, had no change effect or 
were uncertain of the messages impact, revealing the distribution 
across the three messages. Individual variability in response to each 
message were objectively quantified to assess the percentage of 
participants that found differences within each message. Perceived 
confidence, motivation and likelihood to act were evaluated by order 
of presentation by reporting mean and standard error to objectively 
assess potential carryover effect and observable trends in the data. 
Each message was also ranked by the frequency count for whether the 
message increased or somewhat increased participants’ perceived 
confidence, motivation, and likelihood to act.

2.6.3 Secondary - quantitative
Descriptive statistics were used to report the mean and 

standard deviation for the PME, PMR, and perceived message 
purpose scores. The PME and PMR total mean scores for each 
message were calculated by averaging three and two subscales, 
respectively. PME and PMR were also analyzed by assessing 
whether the total mean score for each message was above the 
midpoint score (3.0) of the scale, as well as the deviation from the 
standardized scores (Z-scores) of participants. Total mean scores 
above the PME midpoint score (3.0) indicate participants, on 
average, perceived the messages to be effective for (i) making them 
feel that sharing their preferences will benefit them, (ii) sharing 
their preferences is a good idea and (iii) feeling encouraged to 
discuss their preferences. Total mean scores above the PMR 
midpoint score indicate participants, on average, perceived 
messages to be (i) written personally for them, and (ii) relevant to 
their situation. Positive PME and PMR scores (above the study 
mean) indicate a participant perceived the messages as more 
effective or relevant than the sample mean. Negative PME and 
PMR scores indicate a participant perceived the messages as less 
effective or relevant than the sample mean. Individual variability 
in response to each message were objectively quantified to assess 
the percentage of participants that found differences in PME and 
PMR within each message. Perceived message purpose was 
evaluated by order of presentation by reporting mean and standard 
error to objectively assess potential carryover effect and observable 
trends in the data. Each message was subjectively ranked using the 
mean value of perceived message purpose to evaluate which 
messages were considered the most informative, empowering 
and persuasive.

Descriptive statistics were used to summarize channels of 
communication exchange (i.e., how participants prefer to complete 
the BWS assessment and review their results). Each variable for 
channel of communication exchange were counted and analyzed 

through frequency tables, revealing the distribution 
among participants.

2.7 Ethics statement

This study was approved by the UNC Lineberger Comprehensive 
Cancer Center Protocol Review Committee and the University of 
North Carolina IRB.

3 Results

3.1 Participant characteristics

Thirty-five patients were approached to participate in the study 
between August 1, 2023, and September 29, 2023. Eligible patients 
were approached by study team members either during their 
in-patient stay at the North Carolina Basnight Cancer Hospital 
(n = 22) or via phone (n = 13). Sixteen chose to enroll in the study (46% 
participation rate), but one withdrew after completing the best-worst 
scaling (BWS) assessment, stating they were unable to concentrate. 
Another participant completed the quantitative part of the study, but 
not qualitative portion due to exhaustion. As such, the sample size for 
analysis was 15 patients for most quantitative measures and 14 for 
qualitative items. All participants reviewed M1 first, then were 
randomized to receive M2, then M3 (n = 5/15) or M3, then M2 
(n = 10/15). Participants were interviewed either in their inpatient 
room at the North Carolina Basnight Cancer Hospital (n = 10/15), via 
Zoom (n = 3/15), or in a meeting room at the North Carolina Basnight 
Cancer Hospital (n = 2/15).

Table 2 summarizes demographic information and comfort level 
with technology for all participants.

The median age of all participants was 71 years (range: 60–84). All 
participants had a confirmed diagnosis of hematologic malignancy 
including leukemia (n = 11/15), lymphoma (n = 2/15), and myeloma 
(n = 2/15). In our participant population, 53% (n = 8) were female, and 
47% (n = 7) were male. Participants identified as Caucasian (n = 8/15), 
African American/Black (n = 6/15), and Asian (n = 1/15). Participants 
ranged in level of education, with the majority having some college, 
but no degree (n = 8/15), and others identifying as a high school 
graduate (n = 3/15), having a graduate or professional degree (n = 3/15) 
or a bachelor’s degree (n = 2/15), and not completing high school 
(n = 1/15). The median household income was $35,000 to $49,999. 
Most participants were either very comfortable (n = 6/15) or somewhat 
comfortable (n = 5/15) with technology, however 13% (n = 2/15) were 
not comfortable and needed support and 13% (n = 2/15) preferred not 
to use technology at all.

3.2 Primary outcomes

3.2.1 Affective-cognitive (confidence and 
motivation) and behavior (likelihood to act) 
outcomes

Table 3 summarizes the qualitative responses related to confidence, 
motivation, and likelihood to act for M1, M2 and M3. 
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Supplementary Table SC reports data trends in perceived confidence, 
motivation, and likelihood to act, based on order of message presentation.

3.2.1.1 Confidence
Participants’ responses to whether the message impacted their 

confidence in discussing their preferences with their clinician 
indicate that M2, (developed to be  moderately direct) had the 
largest impact on increasing participants’ confidence (n = 11/15), 
followed by M1 (n = 8/15), then M3 (n = 5/15), regardless of order 
of presentation (M1-M2-M3 vs.M1-M3-M2). After reviewing M1, 
some participants (n = 6/15) indicated they were already prone to 
discuss their preferences, and/or the content of the message would 
not impact their confidence in discussing their preferences with 
their clinician. However, through qualitative analysis, we did find 
variation in individual responses after participants reviewed all 
messages. For example, one participant stated they already felt 
confident, and that M1 or M2 would not impact whether they 
discussed their preferences. M1: “No, I am already confident.” M2: 
“No, my confidence is already high. I’d talk to him [clinician] anyway. 
He  [clinician] always asks me what I  want.” However, after 
reviewing M3, they stated they felt “Less confident. Having a 
difference in opinion would change my confidence.” (Female [F], 
69 years old [y]).

3.2.1.2 Motivation
Participants’ responses to whether the message impacted their 

motivation in discussing their preferences with their clinician indicate 
that M1 had the largest impact on increasing participants’ motivation 
(n = 12/15), followed by M2 (n = 11/15), then M3 (n = 9/15), regardless 
of order of presentation. After reviewing M1, 80% (n = 12/15) of 
participants indicated the message would positively impact their 
motivation. However, through qualitative analysis, we  did find 
variation in individual responses after participants reviewed all 
messages. For example, one participant indicated, “Yes, It [M1] makes 
it front and center to the extent that I would feel it was important [to 
discuss preferences].” After reviewing M2, they indicated “yes, more 
[motivating] than first message” and “It makes me feel like I am better 
equipped.” After reviewing M3, his motivation was decreased in 
discussing his preferences with his clinician, stating “No, it would 
probably decrease it. I do not know why I would bother, this does not 
help, it’s more like a disclaimer than something you would want to talk 
to him about.” (M 64y).

3.2.1.3 Likelihood to discuss preferences with clinician
Participants responses to whether each message impacted their 

likelihood of discussing preferences with their clinician indicated they 
were very likely to discuss based on M2 (n = 12/15), M1 (n = 11/15), 
and M3 (n = 7/15), with mean results varying slightly with the order 
of presentation. One participant indicated they were uncertain if they 
would discuss their preferences, stating “Whoever is my clinician 
should know just as much as I do or more, about myself. So why should 
I discuss it with them?” (M 79y).

3.2.1.4 Likelihood to discuss preferences with family/
caregiver

Participants responses to whether the message impacted their 
likelihood of discussing preferences with their family member or 
caregiver indicated they were very likely to discuss based on M2 

TABLE 2 Participant characteristics.

Characteristic n  =  15

Age, y

  Mean (SD) 71 (6.9)

  Range 60–84

Sex

  Male 7

  Female 8

Race

  Caucasian 8

  African American/Black 6

  Asian 1

Ethnicity

  Not Hispanic/Latino 13

  Unknown/Chose not to answer 2

Diagnosis

  Acute lymphoblastic leukemia (ALL) 2

  Acute myeloid leukemia (AML) 7

  B-cell lymphoma 1

  Chronic myelomonocytic leukemia 2

  Multiple Myeloma 2

  T-cell lymphoma 1

Education

  Less than high school 1

  High school graduate (included equivalency) 3

  Some college, no degree 6

  Bachelor’s degree 2

  Graduate or professional degree 3

Household income

  Less than $25,000 3

  $25,000 to $34,999 2

  $35,000 to $49,999 1

  $50,000 to $74,999 1

  $75,000 to $99,999 1

  $100,000 to $149,999 1

  $150,000 to $199,999 1

  $200,000 or more 1

  Prefer to not answer 4

Employment status

  35 h a week or more 1

  Retired 12

  Unemployed 1

  Other (please specify) 1 (Disabled)

Comfort level with technology

  Not comfortable, need support 2

  Somewhat comfortable, need help getting started 5

  Very comfortable, little or no help needed 6

  Prefer not to use technology 2
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(n = 10/15), M3 (n = 8/15), and M1 (n = 7/15), with mean results 
varying slightly with the order of presentation. Participants who 
indicated they were somewhat or very unlikely to discuss with their 
family members or caregivers mentioned that conversations related to 
their cancer are too difficult for family members, they do not want to 
burden or make their family worry about them, or they feel they need 
answers from their clinician before talking to their family. One 
participant stated they were unlikely to discuss with his family (after 
reviewing M1 & M2), but after reviewing M3, he stated he would 
be somewhat likely to discuss with his family because it made him 
“realize that there are other perspectives than mine.” (M 75y).

3.3 Secondary outcomes

3.3.1 Perceived message effectiveness
The total mean value of the PME for M1, M2, and M3 were all 

greater than the midpoint (3.0) of the PME scale, and deviations from 
the sample means varied per message (Table 4). The mean values 
indicate that participants, on average, perceived the messages to 

be effective for (i) making them feel that sharing their preferences will 
benefit them, (ii) sharing their preferences is a good idea and (iii) 
feeling encouraged to discuss their preferences. Seventy-three percent 
of participants reported individual differences between messages.

3.3.2 Perceived message relevance
We observed that many participants found it challenging to 

answer the two reverse coded PMR questions. At least half of the 
participants asked for help on understanding what the reverse coded 
question was asking. After providing assistance, they were still unable 
to answer the question confidently. Therefore, only the two PMR 
questions that were framed in the positive were used for data analysis.

The total mean value of the PMR for M1, M2, and M3 were all 
greater than the midpoint (3.0) of the PMR scale, and deviations from 
the sample means varied per message (Table 4). The mean values 
indicate that participants, on average, perceived messages to be (i) 
written personally for them, and (ii) relevant to their situation. Eighty 
percent of participants reported individual differences 
between messages.

3.3.3 Perceived message purpose
Each message was developed with a particular purpose; M1: 

Informative, M2: Empowering, M3: Persuasive (Table  1). The 
mean value and standard deviation for each perceived message 
purpose is reported in Table  4. Participants felt that M1 was 
informative, but also found M2 and M3 to be similarly informative. 
M1 contained 2 question prompts, but only one participant 
mentioned these questions when providing feedback. Participants 
felt that M2 was the most empowering and was ranked higher 
than M1 or M3. M2 contained 4 question prompts, with qualitative 
analysis revealing that 80% (n = 12/15) of participants perceived 
the question prompts would be  helpful in discussing their 
preferences with their clinician. Participants perceived M3 to 
be persuasive, but less persuasive than M1 or M2, regardless of 
order of presentation. The ranking of each message by purpose are 
as follows: Informative (M2, M1, and M3), Empowering (M2, M1, 
and M3), and Persuasive (M1, M2, and M3). Data trends based on 
order of message presentation suggest that the ordering of 
messages was not highly influential on perceived message purpose 
though sample size was insufficient to adequately determine this 
relationship (see Supplementary Table SC).

3.3.4 Channels of communication exchange
Participants preferred to be in a clinical setting (n = 8/15), alone 

(n = 6/15), or with a family member (n = 6/15) to complete the BWS 
assessment and review the results (Table  5). Ninety-three percent 
(n = 14/15) of participants were familiar with MyChart, although one 
participant indicated they were aware of MyChart, but were unable to 
figure it out. Of those 14 participants, 86% (n = 12/14) indicated they 
would be likely or very likely to complete the BWS if they received a 
notification through MyChart. Sixty percent (n = 9/15) of participants 
thought it would be valuable to take the BWS assessment multiple 
times; the remaining did not believe their preferences would change. 
Most participants who indicated they would share this information 
with their clinician preferred to share the information verbally 
(n = 6/15), or via a printed copy (n = 4/15). One participant did not 
want to share this information, as they believed that if their clinician 
knew their preferences, it may negatively impact their treatment. Most 

TABLE 3 Summary of results (confidence, motivation, likelihood to act).

M1 (n  =  14) M2 (n  =  14) M3 (n  =  14)

Confidence

  Increased 8 11 5

  Somewhat 

increased
0 0 0

  Decreased 0 0 1

  No change 4 3 5

  Uncertain 2 0 3

Motivation

  Increased 11 11 9

  Somewhat 

increased
1 0 0

  Decreased 0 0 1

  No change 1 2 3

  Uncertain 1 1 1

Likelihood to discuss with clinician

  Very likely 11 12 7

  Somewhat likely 1 2 5

  Uncertain 1 0 0

  Somewhat 

unlikely
0 0 1

  Very unlikely 1 0 1

Likelihood to discuss with family/caregivers

  Very likely 7 10 8

  Somewhat likely 3 2 3

  Uncertain 0 0 0

  Somewhat 

unlikely
2 0 1

  Very unlikely 2 2 2
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participants who indicated they would share this information with 
their family member or caregiver preferred to share the information 
verbally (n = 5/15), or via a printed copy (n = 4/15). Participants 
indicated they preferred using an electronic method [computer 
(n = 5/15), tablet/iPad (n = 5/15)] to complete the BWS and view results 
as opposed to on paper (n = 4/15), or over the phone (n = 1/15).

3.4 Thematic analysis

Twenty-one a posteriori codes were developed after reviewing 
each transcribed interview. We  summarized the interviews, then 
combined the a priori and a posteriori codes resulting in four major 
themes: (i) readiness for consultations, (ii) relationships with 
clinicians, (iii) reinforcement of existing beliefs, and (iv) external 
influences to discussing preferences. (see Figure 2 – Thematic Analysis).

3.4.1 Readiness for consultations
Participants indicated that after reviewing certain messages they 

felt a sense of self-awareness or self-reflection of what was important 
to talk about with their clinicians.

“It made me feel like I was thinking through the process and what it 
was that was important to me. It was good exercise, to think about 
that this thing is significant and this thing is not.” (M1: M 64y).

“It has enlightened me to make sure I stay on top of the situation.” 
(M2: M 64y).

“It would help clear my thoughts about myself, and what 
he [clinician] thinks. I might get more information about my own 
thoughts about living longer. I can always give them feedback of 
what I am doing on my own” (M3: F 77y).

“It makes me think, um, kind of deep, I never thought about it like 
that. But, those side effects I did not know there was a difference in 
long or short side effects.” (M1: F 60y).

“Well I  would feel good about discussing. It might change my 
preferences after reading it though. Right now, chemo is not in my 
game plan. Potential short term discomfort are different than 
someone going through chemo/radiation. I’m interested in living 
longer because side effects are minimal. If I  had the options of 
chemo/radiation with serious side effects, I’d have to think about my 
goals and prospect a lot more.” (M3: M 80 y).

Participants indicated the messages would help prepare them for 
their consultations, specifically due to the question prompts that were 
provided to them.

“I did not know about asking these questions. I have talked to him 
about options, if what I am going through does not work. Never 
really asked him about side effects. These are important questions to 
be discussed.” (M2: F 66y).

“I liked it because they had specific questions. When you are going 
through this, there are so many questions running through your 
brain and you  cannot think of everything. Those questions are 
important for making a treatment plan. This was more beneficial for 
me.” (M2: F 66y).

For some participants, providing them with a question prompt list 
positively impacted their confidence.

“I’d feel good about. I  like the questions. Asking the questions is 
important. I  kind of know what side effects are life long and 
irreversible. It encourages me to ask the questions.” (M2: M 75y).

One participant, after reviewing M1 stated “I do not have a 
problem discussing anything with my doctor. Actually, it would not 
increase it [confidence].” Then, after M3 stated, “Like I said, I do 
not have any problem talking to him about anything. I tell him how 
I  feel and what I  think will happen.” When asked whether M2 
impacted her confidence, she stated “Yes, more than the message 
that did not have questions.” She further explained that “It [M2] 
makes me feel like I really should ask him these questions. A lot of 
these questions would be helpful to know.” and “this is more specific. 

TABLE 4 Summary of results (PME, PMR, perceived message purpose).

M1 Mean 
(SD)

M1 (%, n)  >  than 
Mean

M2 Mean 
(SD)

M2 (%, n)  >  than 
Mean

M3 Mean 
(SD)

M3 (%, n)  >  than 
Mean

PME 4.22

(0.89)
67%, n = 9/15 4.47 (0.72) 40%, n = 6/15 3.89 (1.19) 67%, n = 7/15

PMR 4.2

(0.88)
67%, n = 9/15 4.17 (0.67) 40%, n = 6/15 3.77 (0.88) 67%, n = 7/15

Empower 4.00

(1.25)
n/a 4.13 (0.81) n/a 4.00 (0.97) n/a

Persuasive 4.27

(0.57)
n/a 3.93 (0.85) n/a 3.93 (0.93) n/a

Informative 4.07

(0.85)
n/a 4.20 (0.54) n/a 4.07 (0.93) n/a

M1, M2, M3 = Message 1, Message 2, Message 3. PME, Perceived Message Effectiveness; PMR, Perceived Message Relevance; Perceived Message Purpose: Empower, Persuasive, Informative; 
PME Midpoint (3.0); PMR Midpoint (3.0).
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TABLE 5 Summary of results (communication channels).

Communication characteristic Participants could select multiple options, which is why 
the total per question may add to more than 15.

Preference for who is present while answering BWS assessment and reviewing message results.

  Prefer to be alone 6

  Prefer to be with family member 6

  Prefer to be with clinician 3

  No preference 1

Location preference when answering BWS assessment and reviewing message results

  Prefer to be at home 2

  Prefer to be in a clinical setting 8

  Other 1 (phone call)

  No preference 4

Familiar with MyChart

  Yes 13

  No 1

  Other 1 (yes, but cannot figure it out)

Likelihood to complete BWS if received notification through MyChart

  Very unlikely 1

  Unlikely 2

  Likely 8

  Very likely 4

Do you think it would be valuable to see if your preferences changed over time?

  Yes 9

  No 4

  Other 2

Share results with family or caregiver

  MyChart 1

  Email 1

  Printed copy 4

  Verbal 5

  Prefer not to share this information 3

  No preference 1

Share results w/clinician during consultation

  MyChart 2

  Email 1

  Printed copy (receive at appt.) 1

  Printed copy (bring w/me) 3

  Verbal 6

  Prefer not to use this information 1

  No preference 1

Preferred device to complete BWS assessment and view results

  Computer 5

  Tablet/iPad 5

  Phone 1

  Paper 4

  Other 1 (do not know)
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I know how to word the questions, and which questions to ask him.” 
(F 60y).

Participants indicated they felt a sense of empowerment or control 
over how to engage with their clinicians.

“I would discuss it with my doctor. I would not have known to 
talk about this [preferences] with him [clinician] before.” 
(M1: F 60y).

“I could tell him [clinician] that I did take this survey and this is 
what is most important and not me just talking off the top of my 
head.” (M1: F 66y).

“I like it better. It makes me feel like I am better equipped. These are 
specific things that potentially are options or things that benefit me 
that I’m not aware of. Also, it made me think about quality of life. 
I had not factored that into it. The first message did not give me 
extra information. This is a good way to tease things out.” 
(M2: M 64y).

“I know it is true that they have their general beliefs about what 
is going to happen and what they need to do. It’s a good 
statement to have in there about their beliefs may be different. 
And that you need to communicate if they do not ask you. It’s 
important for them to treat you  as a person first then as a 
patient.” (M3: F 66y).

3.4.2 Relationships with clinicians
Participants mentioned their existing relationships with their 

clinicians, and how that has an impact on whether they would discuss 
preferences during consultations.

For some participants, their clinicians have already engaged them 
in discussing their preferences, therefore they feel comfortable having 
these discussions.

“He knows from day 1 what I want and he is that kind of doctor.” 
(M1: F 66y).

“My confidence is already high. I’d talk to him anyway. He always 
asks me what I want.” (M2: M 65y).

“I agree with the information. I love traveling, and it’s becoming more 
of a challenge for me. That’s why the long term effects I am trying to 
avoid, or I want to fix them. Also, I do not want to be in hospital, 
unless I do not have any control over myself. My clinician does know 
how these things are important to me.” (M1: F 77y).

“I was going to discuss anyway. I have been discussing.” (M1: F 73y).

Other participants indicated they had not previously discussed their 
preferences with their clinicians. Reviewing the messages made them 
recognize the need to discuss their preferences. They felt having this 
information was beneficial toward developing a relationship in which they 
feel comfortable discussing their preferences with their clinician.

“Definitely inclined to discuss my preferences to make sure the 
clinician is made aware of my expectations and to make sure he is 
onboard with the same goal.” (M2: M 64y).

“This would make me want to discuss my preferences with them. 
He is there to help you, but he needs to know what you want, and 
what your family wants.” (M2: F 66y).

“It makes me feel like he will listen to me.” (M2: F 71y).

FIGURE 2

Thematic analysis coding.

https://doi.org/10.3389/fcomm.2024.1347310
https://www.frontiersin.org/journals/Communication
https://www.frontiersin.org


Cole et al. 10.3389/fcomm.2024.1347310

Frontiers in Communication 11 frontiersin.org

3.4.3 Reinforcement of existing beliefs
For some participants, certain messages reinforced their existing 

beliefs about what they considered most important, and in some cases 
motivated them to ensure their preferences were discussed.

For example, one participant indicated “Yes, It [M1] has 
already done that,” referencing an earlier statement that he was 
definitely going to discuss his preferences. He also indicated M1 
motivated him to discuss “long term side effects that I had not 
considered about, if this was a side effect of age or treatment.” When 
asked if motivation was impacted after reviewing M2, he indicated 
“Yes. It’s reinforcing the thoughts that I am having to encourage me 
[discuss preferences] and that I am not on a limb doing something 
stupid.” When asked if motivation was impacted after reviewing 
M3, he indicated “It would increase it. I like that it lays the take on 
the line. It explains that my clinician may not find living longer 
important.” (M 80y).

“It would just reinforce my thoughts and what I  am  looking to 
achieve by getting all this treatment.” (M1: M 64y).

“It is right on target because from the beginning of my diagnosis, this 
is what I talked about with my clinician. He asked me what was most 
important. I wanted to live longer, but I wanted my quality of life to 
do things. I do not want to be stuck in the hospital.” (M1: F 66y).

“It’s pretty much what my thoughts are. I have 3 kids and want to 
see them get married and have kids. I want to walk her down the 
aisle. The message reinforced how I was thinking.” (M1: M 64y).

“It brings in what we discussed about side effects. It reinforces my 
need to bring up what’s important to me. All worthwhile questions.” 
(M2: M 75y).

“I feel it reinforces what my feelings are and I want to make sure the 
provider is made aware of my expectations.” (M3: M 64y).

“I imagine this was supposed to motivate me, but it is more of an 
affirmation to do so [discuss preferences] than further motivation. 
It reinforces an original belief.” (M3: M 75y).

3.4.4 External influences to discussing 
preferences

Participants indicated that aspects such as desire to share 
preferences with family members, beliefs that clinicians already know 
what’s most important to patients, or expressing financial concerns 
have influences on whether patients discuss their preferences with 
either clinicians or family members.

Some participants felt the information was helpful for conveying 
their preferences to family members.

“I would share it with my family so they would know what my long-
term goals are and for chemotherapy” (M1: F 73y).

“This would make me want to discuss my preferences with them 
[family]. He [clinician] is there to help you, but he needs to know 
what you want, and what your family wants.” (M2: F 66y).

Some participants stated that the presence of family members may 
impact their desire to discuss their preferences with their clinician. For 
example, one participant indicated he would not have felt comfortable 
answering these questions if his wife were present. He  further 
explained that it would be too challenging because it is harder to talk 
about his preferences with her. (M 64y).

Other participants were less encouraged to discuss their 
preferences, or had pre-existing beliefs that their clinicians were 
already aware of what was most important to them.

“I would not talk to my doctor or family about it. Certain things 
you do not tell. I’m a very private person.” (M1: M 79y).

“I figure they [clinicians] should know more than I  know.” 
(M3: F 71y).

Some participants initially thought their clinician knew what 
was most important to them, but after reviewing the messages, 
indicated the importance of discussing their preferences with 
their clinicians.

“I think he knows most of it. But what we think, he may not know. 
It’s important to discuss.” (M1: M 75y).

“It encourages me more. It hits home to say clinicians are busy 
people, they have a lot to take in from people, but I do not read their 
notes they put in. It’s a logical assumption, they now know what I’m 
interested in. It drives home that he does not know that we feel that 
way.” (M3: M 75y).

“It would help clear my thoughts about myself, and what 
he [clinician] thinks. I might get more information about my own 
thoughts about living longer. I can always give them feedback of 
what I am doing on my own.” (M3: F 77y).

“It puts it in a frame of reference. It makes you question if they 
[clinicians] know your preferences.” (M1: M 75y).

One participant did not want her clinician to know that avoiding 
high financial costs was most important to her. She expressed concerns 
about letting him know because she felt that if the clinician knew she 
had financial concerns, she may not receive the best care. (F 84y).

4 Discussion

This study provides new information to suggest that informative 
and empowering messages with tailored question prompt lists are 
likely effective at preparing older adults with blood cancers for shared 
decision-making. Participants found the informative message (M1) 
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and the empowering message (M2) most effective in increasing 
confidence, motivation, and likelihood to discuss their preferences 
with their clinician. These messages both contained question prompts 
which were absent from the persuasive message (M3). Participants 
reported that these question prompts were very helpful in preparing 
them for discussion with their clinician. This is consistent with 
previous studies that found that providing patients with question 
prompts encourages them to actively participate in their consultations 
(Clayton et al., 2003; Sansoni et al., 2015; Keinki et al., 2021; Terrasson 
et  al., 2022). M3 was designed to be  persuasive and more direct. 
Although generally participants found the message to be helpful, this 
message was found to be  disconcerting to some and reduced 
confidence, motivation, and likelihood to discuss preferences in 
others. This may suggest that such messages are less effective than 
informative and empowering messages, though larger studies 
specifically designed to detect statistically significant differences 
between messages are needed.

Most participants also reported that having tailored information 
about their preferences impacted their readiness for their 
consultations. Participants’ sentiments indicate they felt having this 
information gave them a sense of self-awareness and self-reflection on 
what is most important to them, and a sense of empowerment to 
discuss their preferences. Most frequently, participants focused on the 
benefits of knowing what questions to ask their clinician and felt 
having a specific list of questions would best prepare them to discuss 
their preferences. For some participants, having access to the question 
list positively impacted their confidence. For those who indicated it 
did not increase confidence, it was because they felt they already had 
adequate confidence to discuss their preferences with their clinician. 
However, participants also reported that while their confidence may 
not be impacted due to existing perceived tendencies to communicate, 
their motivation was positively impacted by having a specific list of 
questions to ask their clinician. Participants also reported the messages 
reinforced their existing beliefs. For many participants this was an 
affirmation of what is most important to them, and for others was a 
motivator to ensure they discuss their preferences with their clinicians.

Participants also reported that external influences including 
family members, innate trust in clinicians to already know what is 
most important, and expressing financial concerns, may impact 
whether they discuss their preferences. This is consistent with previous 
studies that found external factors to cause higher levels of distress 
among cancer patients and influenced whether patients actively 
engaged in their consultations (Cavers et al., 2013; Mead et al., 2013; 
Carrera et al., 2018; Perez Jolles et al., 2019; Bartlett et al., 2020; Kim 
and Lee, 2023).

Evidence from this study suggests that participants’ perceptions 
of confidence, motivation, and likelihood to act changed based on 
the information presented in the varied messages. This was a critical 
finding, as the information presented in M2 had a positive change 
influence, while M3 had mixed influences, and even lowered the 
confidence of some participants for discussing preferences. 
Participants provided mixed feedback on whether it is important to 
know their clinician may have a different opinion about what is 
most important regarding treatment outcomes. While some 
participants indicated this may provide more of a reason to discuss 
their preferences, others found it disconcerting and were not certain 
they would discuss their preferences. Previous research indicates 
that cancer patients have varying perspectives on whether their 

treatment decisions are unduly influenced by knowing their 
clinicians’ opinions (Ryan et al., 2009). This research suggests that 
clinicians’ standard communication approaches should be carefully 
balanced with respecting cancer patients’ diverse opinions (Ryan 
et  al., 2009). This highlights the need to validate the input 
communication factors within values-clarification tools before 
presenting results to patients, especially when messages are tailored 
to patients based on what they identified as the most important 
treatment outcome.

Participants’ communication channel preferences also varied 
regarding who should be present when completing and reviewing 
BWS results, the location of where they would be most comfortable 
completing and reviewing BWS results, their desire to repeat 
assessments over time, and preferred device type. This information is 
important to capture for future research and clinical implementation 
of tools.

Lastly, while combining the quantitative and qualitative results 
together, it is important to note that all messages met the minimum 
scoring thresholds to be  considered acceptable, with participants’ 
sentiments regarding M1 and M2 being generally more positive. 
Specifically, participants’ sentiments regarding M2 mainly focused on 
the benefits of having a list of questions to discuss with their clinician. 
Sentiments regarding M3 were mixed with some participants 
indicated that M3 may provide more of a reason to discuss their 
preferences, others found it disconcerting and were not always certain 
they would discuss their preferences.

4.1 Limitations

Our study had several limitations. First, most interviews took 
place during a hospitalization. This included patients who were 
recruited over the phone but asked to hold the interview during their 
upcoming inpatient stay. This environmental context may have 
influenced participants responses to the questions, especially for 
interviews in which participants were actively receiving chemotherapy 
(feeling tired or expressing they had “chemobrain”), or in which family 
members were present, as some participants were unlikely to discuss 
preferences with family members. We sought to evaluate patients in 
different contexts to provide us the opportunity to better understand 
these factors and ultimately develop better values-clarification tools 
(Ryan et al., 2009; Thorne et al., 2013). These contextual factors were 
valuable to describe, especially since our study participants were 
demographically diverse, specific to race, gender, education, income 
and comfort level with technology. Future research should consider 
the impacts of these factors and whether there are disparities in rates 
of patient participation between Caucasian and Black/African 
American patients, as suggested by a recent systematic review (Perez 
Jolles et al., 2019).

A second limitation is that messages M2 and M3 were not tailored 
to each participant. Participant responses may have been biased, 
depending on whether or not the static results aligned with their most 
important treatment outcome. Presenting all three messages based on 
their personal BWS results might have resulted in different results. For 
the patients in which M2 and M3 messages aligned with their 
preferences, they may have had more of an emotional response and 
felt the message was more meaningful. Although we  did not see 
differences in perceived message relevance for M2 or M3 based on 
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whether the results aligned with participant preferences, our small 
sample size limited evaluating this adequately.

Lastly, we recognize that there may have been carryover effects 
from one message to another that are not accounted for in our 
analysis. We sought to limit these by randomizing M2 and M3 though 
carryover from M1 may have influenced outcomes. Data trends (see 
Supplementary Table SC) reveal that most perceptions were consistent 
regardless of order of presentation. Likely, other contextual factors that 
were not captured, such as personality, influenced how these messages 
are perceived. Further research should explore the specific factors that 
contribute to these perceptions and how they impact participants’ 
confidence, motivation, and likelihood to act.

5 Conclusion

We used an exploratory mixed methods design to assess varying 
input communication factors of three distinct messages to better 
understand the impacts on participants perceived affective-cognitive 
(confidence and motivation) and behavior (likelihood to act) 
outcomes when receiving tailored messages based on personalized 
values within a digital health tool. Overall, participants preferred 
messages that were moderately direct, contained succinct question 
prompts, and that were empowering. The preliminary evidence from 
this study will lead to future research evaluating how tailoring 
messages based on best-worst scaling results can improve SDM for 
older adults diagnosed with cancer.
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