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The purpose of this study was to identify message features that motivate patients to initiate clinical conversations
about Chronic Obstructive Pulmonary Disease (COPD). A secondary aimwas to determine whether preferred message
features vary by socio-demographic and behavioral characteristics. A discrete choice experiment was conducted in Au-
gust 2020. Participants were asked to select which messages would motivate them to speak with a clinician about
COPD. This included selecting messages across 8 choice sets, or a systematic combination of messages reflecting 6 at-
tributes (e.g., susceptibility, call-to-action, emotion-frame, efficacy, message source, organizational support). The final
samplewas 928,which included adults (M=62.07; SD=10.14 years old) who identified as non-Hispanic, white, and
with at least some college experience. Message attributes ranked frommost to least important were COPD susceptibil-
ity (25.53% [95% CI= 24.39, 26.66]), message source (19.32% [95% CI = 18.41–20.24]), COPD organization logo
(19.13%; [95%CI= 18.26, 20.01]), call-to-action (14.12%; [95% CI= 13.40, 14.85], emotion-frame (13.24% [95%
CI = 12.55–13.94]), and efficacy (8.65%; [95% CI = 8.20–9.09]). Participants preferred susceptibility messages
about COPD signs/symptoms rather than risk behaviors related to smoking tobacco and environmental exposures.
They also preferred messages from medical authorities (i.e., clinicians, COPD organization), a call-to-action that sup-
ports their autonomy in screening decision-making, and a message that conveys hope for living a healthy life with
COPD and builds their self-efficacy to get screened. Differences in message preferences were detected according to
age, gender, race, ethnicity, education level, and current vs. former smoking status. This study identified message
features that motivate clinical conversations about COPD, especially those from subgroups who are disproportionately
at-risk for its late-stage diagnosis.
1. Introduction

Chronic Obstructive Pulmonary Disease (COPD) caused 3.23 million
deaths worldwide in 2019 [1], and it is estimated that approximately
70% of symptomatic adults (e.g., dyspnea, wheezing) are unaware they
are living with COPD [2]. Signs and symptoms of COPD typically begin to
appear by age 35 [3]. TheUS Preventive Services Task Force and the Global
Initiative for Chronic Obstructive Lung Disease recommends that symptom-
atic patients receive a spirometry test under the supervision of a clinician
[4,5]. A spirometry test is a pulmonary function test that measures an indi-
vidual's forced vital capacity (FVC) and forced expiratory volume (FEV1),
or how much and how quickly a person can exhale [5]. Underdiagnosis of
COPD has been attributed to limited spirometry access, but there are also
patient-oriented factors that contribute to underdiagnosis, including poor
COPD knowledge, negative emotion surrounding a diagnosis, and
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underestimating their respiratory symptoms are from a smoking history
or another comorbidity [2,6-8]. The National Institutes of Health, Centers
for Disease Control and Prevention, The COPD Foundation, and other
health organizations offer educational resources to inform the general pub-
lic about COPD and the importance of early detection (e.g., opportunity to
prescribe appropriate pharmacological treatment to patients and refer them
to evidence-based, behavioral solutions for proactively addressing risk
factors and reducing complications during a time when their FEV1 is
rapidly declining [2,3]), but it is unknown whether this information
alone motivates adults to speak with a clinician about COPD.

Adults who reside in rural regions, especially those living with a low
socioeconomic status and report a history of smoking tobacco, are dispro-
portionately affected by COPD [9,10], and they are subgroup of the popu-
lation likely to be undiagnosed or receive a late-stage diagnosis [10]. A
recent study found that current smokers are motivated to speak with their
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clinician about COPD after completing a risk assessment that instructs them
to speak with a clinician [11]. However, the relationship between smoking
status and talking with a clinician about COPD was no longer statistically
significant after adjusting for rurality, income, and education among
other demographic variables. Accordingly, there is a need to understand
which messages motivate individuals to talk with a clinician about COPD
according to socio-demographics and smoking tobacco status (current vs.
former). This evidence will inform efforts to optimize tailored messaging
for underserved, high-risk patient groups to improve patient-clinician com-
munication about COPD.Maximizing efforts to promote the early detection
of COPD is a goal outlined in the COPD National Action Plan [12]. The pur-
pose of this study was two-fold: (1) to identify message features that moti-
vate patients to initiate conversations with their clinician about COPD; and
(2) to determine whether preferred message features vary according to pa-
tients' socio-demographic (e.g., age, gender, race, ethnicity) and disease-
specific (e.g., smoking status, COPD risk score) characteristics.

2. Methods

In August 2020, we recruited a sample of US adults from a Qualtrics
panel to complete a 15-min online survey. The sample was stratified by
smoking status (50% every/someday smokers and 50% former smokers)
and rurality (50% rural and 50% non-rural). Participants were screened
for eligibility, and they had the opportunity to complete the survey if they
(1) had never been diagnosed with COPD by a clinician; (2) smoked at
least 100 cigarettes in their lifetime; and (3) were at least 35 years old.
After completing the screening questions, eligible participants were di-
rected to complete socio-demographic questions followed by a discrete
choice experiment (DCE). A total of 928 eligible adults completed the
DCE. Participants received a $5 e-gift card for their participation. Institu-
tional Review Board (#201800755) approval was obtained for the study
and secured prior to data collection.

2.1. Discrete choice experiment

A DCE is a patient- and preference-driven method to strategically iden-
tify the combination of attributes that yield the highest probability of “sell-
ing” a health product or program to an intended audience [13]. DCEs are a
quantitativemethodwith theoretical underpinnings in experimental design
theory, economic theory of consumer behavior, and random utility theory
[13,14]. Themethod statistically demonstrates howparticipants arewilling
to actively choose between different attribute levels to inform a health
decision [15,16].
Table 1
Message attributes and content representing each level.

Attribute Levels Message Content

Susceptibility 1. Risk Exposures • You are at risk for COPD if you've been arou
increases this risk.

2. Symptoms • Feeling short of breath or having a cough th
may be at risk for COPD.

Emotion Frame 1. Fear • This condition slowly causes permanent dam
2. Hope • Detecting this condition early will help you

Call-to-Action 1. Autonomy-
Supportive

2. Controlling-
Directive

• It may be a good idea to talk to your doctor
this as soon as you can.

• You should talk to your doctor about COPD

Efficacy
Frame

1. Self-Efficacy • Spirometry is a low cost, quick, and easy br

2. Response-Efficacy • Spirometry is a common and effective breat
Message Source 1. Clinician • This is a message from Dr. Morgan, a doctor

2. Patient • This is a message from Morgan, a patient w
COPD Organization
Logo

1. Included
2. Not Included

2

2.1.1. Choice set design
We followed best practices in DCE choice set design, including 6 mu-

tually exclusive attributes at 2 levels [17]. Table 1 shows these attri-
butes and their corresponding levels. According to the Persuasive
Message Framework, effective health communication messages (1) tell
someone they are susceptible to a condition, (2) evoke an emotion
about the condition that motivates one to act (e.g., fear- or hope-
appeals), and (3) tell them they have the skills and resources to act
(e.g., self- and response efficacy) [18]. Peripheral cues (e.g., the source
of the message) strengthen the persuasive effects of a message. In this
study, we tested preferences across two sources of information – the per-
son who is relaying the message (i.e., clinician vs. patient) and the over-
seeing agency or resource that is hosting the message [18]. A call-to-
action is highly recommended in public-facing messages to ensure that
the intended audience knows what to do [19]. We included two
call-to-action levels – an autonomy-supportive message where recom-
mendations are provided in a way that supports a choice, and a
controlling-directive message where people are told what to do without
offering a choice. The content in Table 1 representing messages for each
attribute level were designed through an iterative process. First, a team
of experts in health behavior change, health message design, patient-
provider communication, and a family medicine clinician designed the
messages. Next, 100 adults who were members of the study's target pop-
ulation provided feedback about message effectiveness (i.e., clarity,
believable, informative, relevant). The messages were refined prior to
testing. Fig. 1 shows an example choice set with two options reflecting
these attributes and different levels.

2.1.2. Experimental design
The DCE included a series of 8 choice sets created by the choice-

based conjoint feature of Sawtooth Software v9.9.2 [20]. Given the
number of attributes and levels, we needed to use a fractional factorial
design to reduce the number of the choice sets participants would re-
view. Each choice set included two options for which a participant
was instructed to select as being most helpful in encouraging them to
talk to a doctor about COPD. The two options in each choice set included
a standard set of six attributes but a different combination of levels (See
Table 1). The presentation of these levels was determined according to
statistical properties of the fractional factorial design, which was man-
aged and executed via the DCE software. Please note that in the results
and discussion sections, the preferred attribute levels across choice
sets are referred to as “messages” for purposes of clarity and practical
transferability.
nd dust, fires, or car exhaust for long periods of time. Having smoked 100 cigarettes also

at won't go away are common signs of COPD. Whether severe or barely noticeable, you

age to your lungs, increasing your risk for early death and lung cancer.
get a head start on slowing its progression to live a long and healthy life.
about COPD. You could share your symptoms and ask about a spirometry test. I would do

. Tell them your symptoms and ask for a spirometry test. You must do this immediately.

eathing test to detect COPD.

hing test to detect COPD.
who treats people with COPD.

ith COPD.



Fig. 1. Example of a choice set. Note. Each choice set includes two options from which a participant was instructed to choose one. Each option reflects messages with six
standard attributes at varying levels.

Table 2
Socio-demographics, N = 928.

Variable n (%)

Age, M (SD) 62.07 (10.14)
Gender, n (%)
Male 474 (51.1)
Female 451 (48.6)
Missing 3 (0.3)

Race, n (%)
White 831 (89.5)
Non-White 97 (10.5)

Ethnicity, n (%)
Hispanic 31 (3.3)
Non-Hispanic 890 (95.9)
Missing 7 (0.8)

Annual Income, n (%)
Less than $49,999 377 (40.6)
$50,000 or more 540 (58.2)
Missing 11 (1.2)

Education, n (%)
High school or less 197 (21.2)
At least some college 731 (78.8)
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2.2. Data analysis

Hierarchical Bayes estimations for choice-based conjoint (CBC/HB)
analyses of individual level utilities were conducted with Sawtooth Soft-
ware v.9.9.2 [20]. Individual estimates for each attribute were averaged
after 10,000 random draws. A series of independent samples t-tests were
conducted with SPSS v27 to examine differences in average utility scores
(normalized, zero-centered) of each attribute's highest rankingmessage op-
tion according to sociodemographic variables (e.g., age, gender, race, rural-
ity). Utility scores were transformed into probability scaled scores
(i.e., relative importance scores), which allowed for comparisons across at-
tributes. The importance score defines how much impact the attribute had
upon choice, given the range of message attributes under evaluation. Im-
portance scores were calculated as percentages and summed to 100%
across all message attributes.

3. Results

3.1. Sample characteristics

Table 2 shows sample demographics, who were 62.07 (SD = 10.14)
years old on average and predominantly non-Hispanic White with at least
some college experience. Approximately 75% (n=646) of participants re-
ported a low COPD risk on a validated instrument to measure COPD risk
[21], and the remaining 25% reported a high COPD risk.
3

3.2. Importance and preferences of message attributes

Table 3 shows the results from the Hierarchical Bayes estimations for
choice-based conjoint (CBC/HB) analysis. Susceptibility was ranked as



Table 3
Results from the hierarchical bayes estimations of importance scores.

Message Attributes Importance Scores Utility Scores

Scorea,
(SD)

Lower 95% CI Upper 95% CI Score,
(SD)

Lower
95% CI

Upper
95% CI

Susceptibility 25.53 (17.70) 24.39 26.66
Symptoms (vs. Risk Exposure) 8.81 (92.80) 2.84 14.78

Emotion Frame 13.24 (10.78) 12.55 13.94
Hope (vs. Fear) 4.22 (51.07) 0.93 7.50

Call-to-Action 14.12 (11.19) 13.40 14.85
Autonomy-Supportive (vs. Controlling-Directive) 18.26 (50.90) 14.99 21.54

Efficacy Frame 8.65 (6.88) 8.20 9.09
Self-Efficacy (vs. Response Efficacy) 8.72 (31.99) 6.66 10.78

Message Source 19.32 (14.32) 18.41 20.24
Clinician (vs. Patient) 28.03 (66.30) 23.76 32.29

COPD Organization Logo 19.13 (13.63) 18.26 20.01
Included (vs. Excluded) 39.24 (58.56) 35.47 43.01

Note.aSum of importance scores is 100%.
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the most important attribute (25.53%). And according to the utility scores,
participants preferred learning about susceptibility of COPD based on its
symptoms rather than behavioral risk exposures (e.g., smoking status). Fol-
lowing susceptibility, the source of the message (19.32%) and a message
that included a COPD organization logo (19.13%) reported a similar level
of high importance. Utility scores indicated that participants generally pre-
ferred amessage from a clinician rather than a patient, and they preferred a
message that includes a reputable COPD organization logo. A call-to-action
(14.12%) and an emotion frame (13.24%) were ranked as less important.
However, when they were included, participants reported a higher utility
score for autonomy-supportive language (i.e., “You could…”, “I
would…”) rather than controlling-directive language (i.e., “You should…”,
“Tell them…”). They also preferred messages that evoke a feeling of hope
rather than fear. The efficacy frame was ranked as the least important mes-
sage attribute (8.65%). However, if efficacy-building content was included,
then participants preferred a message outlining how easy it is to complete a
spirometry test (i.e., self-efficacy) than how effective a spirometry test is to
detect COPD (i.e., response efficacy).

3.3. Preference by socio-behavioral factors

Age and Gender. Compared with younger adults (35–64 years old),
adults ages 65 and older reported a greater preference for receiving a mes-
sage from a clinician, (p < .05). Women reported a greater preference than
men for call-to-action messages that use autonomy-supportive language
(p < .01).

Race. Compared with white participants, non-white participants
reported greater preference for messages that communicate hope surround-
ing the benefit of a timely COPD diagnosis as opposed to threats of a late-
stage diagnosis (p < .01). Although not reaching statistical significance,
white participants reported a greater preference than non-white partici-
pants for messages communicated from a clinician rather than another
patient (p = .07).

Ethnicity. Non-Hispanic participants reported a greater preference than
Hispanic participants for messages that communicate susceptibility to
COPD in terms of symptoms rather than risk behaviors (p < .05). Non-
Hispanic participants preferred a call-to-action message that uses
autonomy-supportive language (p < .05) and displays a COPD organization
logo (p < .05). These findings should be interpreted with caution, given the
low proportion of Hispanic adults recruited into this survey study.

Education, Income, and Rurality. Compared with their less educated
counterparts, participants with at least some college education preferred
messages that use autonomy-supportive language rather than controlling-
directive language (p=.05). They also preferred amessage froma clinician
rather than another patient (p < .05). There were no statistically significant
differences in message preferences according to income and rurality.

Smoking status and COPD risk. Compared with current smokers, former
smokers had a greater preference for messages that communicated
4

susceptibility about COPD according to symptoms (e.g., shortness of
breath) rather than behavioral risks (e.g., smoking behaviors) (p< .01). For-
mer smokers, however, reported a greater preference for a call-to-action
message that employed autonomy-supportive language (p < .01) and they
reported a greater preference for a message that includes a COPD organiza-
tion logo (p < .01). There was no significant difference in message prefer-
ence according to COPD risk score.

4. Discussion and conclusion

To our knowledge, this is the first study to investigate which messages
motivate adults to speakwith their clinician about COPD. In general, partic-
ipants had a strong preference for messages from healthcare experts that
communicate susceptibility to COPD. Message preferences varied across
socio-demographic subgroups, including age, gender, race, ethnicity, edu-
cation level, and current smoking status. Findings have important implica-
tions for redesigning COPD screening messages, such as tailoring elements
for specific subgroups of the population who are at the greatest risk for
COPD and its late-stage diagnosis.

4.1. Discussion

Promoting susceptibility to COPD was the most important message at-
tribute in motivating participants to talk with their clinician about the dis-
ease. This is not surprising, given that people are most likely to pay
attention to messages that are relevant to them and because perceived sus-
ceptibility is a common construct of behavior change theories [22,23].
However, participants preferred susceptibility to be communicated in the
form of signs and symptoms (e.g., shortness of breath, persistent cough)
rather than based on prior risks exposures and behaviors (e.g., breathing
in dust or exhaust, smoking 100 cigarettes in their lifetime). This is surpris-
ing, given that all the participants in this study had a history of smoking at
least 100 cigarettes in their lifetime but not everyone experienced the
symptoms of COPD (e.g., cough, persistent cough). The preference for
symptom-based susceptibility messaging was strongest among current
smokers and non-Hispanic adults, as compared with former smokers and
their Hispanic counterparts. It is possible that perceptions of stigma were
a driving force in preferences surrounding the symptoms of COPD rather
than behavioral risks.

The source of the message also had a strong impact on motivations to
talk with a clinician about COPD. Participants preferred messages from
medical authorities, which included a clinician and a healthcare organiza-
tion dedicated to advancing COPD research and care. Healthcare providers
followed by government healthcare organizations have remained the most
trusted sources of health information in the US since 2005 [24]. However,
findings demonstrated that certain subgroups of the population are more
motivated to speak with a clinician about COPD if they receive a message
from a medical authority. This includes adults who are older (65+ years
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old), non-Hispanic, white, college educated, and identify as former
smokers. There is a long history of medical distrust among racial/ethnicmi-
nority and low socioeconomic populations [25], and this study demon-
strates that messages featuring both clinicians and patients may be the
key to motivating minority groups to discuss their risk for COPD with a cli-
nician. Prior research has found that current smoking status is a predictor of
discussing respiratory ailments with clinicians [11,26]; however, this is the
first study to demonstrate that messages from medical authorities signifi-
cantly motivates former smokers to talk with a clinician about COPD.

A call-to-action was a moderately important message attribute in moti-
vating adults to talk with a clinician about COPD. Participants preferred a
message that supported their autonomy in the decision to talk with a clini-
cian about COPD as opposed to a message with a demanding, directive
tone. This was especially true for non-Hispanic adults, women, individuals
with a college education and former smokers. Research has demonstrated
value in using autonomy-supportive language in long-term adherence to
public health recommendations [27]. However, future research is needed
to understand why this message was preferred among former smokers
and whether a lessening sense of urgency is communicated through this
call-to-action.

The emotional frameused in themessaging had less of an impact onmo-
tivations to speak with a clinician about COPD, as compared with suscepti-
bility, source of message, and call-to-action. When emotional messaging
was used, participants preferred a message that was designed to evoke a
feeling of hope rather than fear. The preference for hope was especially
strong for racial minority participants as compared to their white counter-
parts. This is consistent with prior research demonstrating that hope is a
protective factor against psychological distress among non-Hispanic
Black/African American adults [28]. Findings of this study suggest that
hope is a key ingredient for messages intending to motivate people to
speak with their clinicians about COPD, especially racial minorities.

Efficacy was identified as the least important message feature. This is
surprising given that self-efficacy is one of the strongest predictors of be-
havior change intention and action [29]. However, when efficacy was in-
cluded in messages intended to promote clinical conversations about
COPD, participants preferred messages that promoted self-efficacy rather
than response efficacy. Prior research has found a linkage between self-
efficacy and hope within a fearful context, wherein a person who feels
hopeful and confident in their ability to carry out a behavior is most likely
to engage in the recommended behavior [30]. Messages that include hope
appeals should incorporate self-efficacy to ensure that the emotion is max-
imized, and a key ingredient of behavior change is present.

The results of this study should be interpreted with caution. First, the
DCE method used in this study resulted in patient preferences for message
features that respondents believe will increase the likelihood of speaking
with a clinician about COPD in the future. Future research is needed to eval-
uate the external validity of the findings. Second, our sample may not be
representative of the general US population that is at-risk for COPD.We col-
lected a large sample of US adults from a panel of Internet-using adults
stratified by geographic region (rural vs. non-rural) and smoking status
(current vs. former), but future research should consider other risk factors
such as air-quality, occupational setting, and region of the nation
(e.g., southeast).

4.2. Innovation

Beyond offering insight to designing messages that promote clinical
conversations about COPD, results of this study bring attention to existing
communication interventions and their potential impact on motivating
(or demotivating) patient-clinician communication about COPD. The Tips
from Former Smokers (Tips®) campaign has been successful in reducing to-
bacco use in the US. The campaign targets adults (18–54 years old) by using
evocative fear- and disgust-inducing narrative messages that denormal
tobacco and build knowledge about tobacco-associated illnesses [31].
Tips® has been highly successful, as it was responsible for 522,000 sus-
tained quit smoking attempts between 2012 and 2015 [32]. In recent
5

years, the campaign has added disease-specific campaign messages,
including gender-tailored COPD messages detailing the severe effects of
the disease that are often present during late-stage diagnosis. Although
the study increases knowledge about the linkage between smoking tobacco
and COPD, the results of this study suggest that the Tips® campaign may
inadvertently demotivate current and former smokers from discussing
their COPD risk with a clinician. However, given that the campaign is
from a medical authority (i.e., the Centers for Disease Control and Preven-
tion), former smokers may be more inclined to initiate conversations with
their clinicians about COPD than current smokers. The results of this
study demonstrate potential adaptations to the Tips® campaign to support
smoking cessation and early detection efforts in COPD.

5. Conclusion

Messages promoting clinical conversations about COPD should include
information about susceptibility to the disease by highlighting the signs and
symptoms of COPD from a medical authority, including a clinician or
healthcare organization. Results also highlight that some message features
must be emphasized when communicating with subgroups of the popula-
tion who are at a disproportionately high risk for COPD and its late-stage
diagnosis. Results should be considered in the context of designing new
and refining existing communication to increase clinical conversations
and screening for COPD.
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