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Background. Patients with advanced-stage chronic
obstructive pulmonary disease (COPD) may suffer severe
respiratory exacerbations and need to decide between
accepting life-sustaining treatments versus foregoing these
treatments (choosing comfort care only). We designed the
InformedTogether decision aid to inform this decision and
describe results of a pilot study to assess usability focusing
on participants’ trust in the content of the decision aid,
acceptability, recommendations for improvement, and
emotional reactions to this emotionally laden decision.
Methods. Study participants (N = 26) comprising clinicians,
patients, and surrogates viewed the decision aid, completed
usability tasks, and participated in interviews and focus
groups assessing comprehension, trust, perception of bias,
and perceived acceptability of InformedTogether. Mixed
methods were used to analyze results. Results. Almost all
participants understood the gist (general meaning) of InformedTogether. However, many lower literacy participants
had difficulty answering the more detailed questions
related to comprehension, especially when interpreting icon

arrays, and many were not aware that they had misunderstood the information. Qualitative analysis showed a range
of emotional reactions to the information. Participants with
low verbatim comprehension frequently referenced lived
experiences when answering knowledge questions, which
we termed ‘‘alternative knowledge.’’ Conclusions. We found
a range of emotional reactions to the information and
frequent use of alternative knowledge frameworks for deriving meaning from the data. These observations led to
insights into the impact of lived experiences on the uptake
of biomedical information presented in decision aids. Communicating prognostic information could potentially be
improved by eliciting alternative knowledge as a starting
point to build communication, in particular for low literacy
patients. Decision aids designed to facilitate shared decision making should elicit this knowledge and help
clinicians tailor information accordingly. Key words:
education; outcomes research; decision aids; qualitative
methods; health service research. (Med Decis Making
2017;37:216–229)

P

life-sustaining treatments, which lead to the inability to return home, frequent rehospitalizations, and
impaired quality of life. Conversations about treatment choices and patients’ preferences in advance
(advance care planning) could better prepare
patients and surrogates for decision making. Clinicians are important partners in these conversations
due to their knowledge about individual patients’
illness trajectories. However, many clinicians do
not initiate these conversations with their patients
mainly because these conversations are emotionally
difficult, they lack the time and training, and they
may not have prognostic information readily available.1–5 Therefore, patients and their surrogates may
be unprepared to make these decisions when they
suffer acute respiratory failure.6–8

atients with severe chronic obstructive pulmonary disease (COPD) often face decisions about
whether to accept life-sustaining treatments for
acute respiratory failure (COPD exacerbation) without the chance to consider the risks and benefits
prior to hospitalization. There may be an initial survival benefit in choosing life-sustaining treatments
(also known as full code, or intubation) as compared to foregoing life-supporting technologies
and choosing to be treated with comfort measures
only (also known as ‘‘do not intubate’’ [DNI]). However, there may be complications resulting from
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To facilitate clinician-patient shared decision
making about choosing between life-sustaining
treatments versus comfort measures only in the
event of a severe COPD exacerbation, we designed
the InformedTogether Web-based decision aid.
InformedTogether seeks to help patients answer the
following question: ‘‘If I need to be hospitalized
tomorrow because I can’t breathe, and all other treatments have failed, would I choose life-sustaining
treatments or DNI?’’ Our design process followed
International Patient Decision Aid Standards and the
Agency for Healthcare Research and Quality SHARE
Approach.9,10 InformedTogether is intended to
first be used in an outpatient setting by clinicians
together with COPD patients. Patients can then
access the decision aid at home and share with
family members. It provides prognostic data using
models derived from published clinical studies and
a retrospective data analysis of Medicare beneficiaries treated.11–16 The prognosis is communicated
with icon arrays/pictographs17–20 using plain language text.20,21 We have outlined elsewhere the early
design of the decision aid prototype and results from
a smaller usability study in which we focused specifically on an icon array presentation and the extent to
which participants found using a Web-based platform easy and acceptable during a clinic visit.22
Based on the results of this initial round of usability
testing, revisions were made to the decision aid. We
then undertook additional usability testing in our
computer laboratory testing center, recruiting a new
group of research participants composed of COPD
patients and clinicians, and we also included surrogate decision makers of COPD patients. This round
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of usability testing focused on participants’ trust in
the content of the decision aid, acceptability of content (e.g., message tone and readability), and additional recommendations for improvement.
Information provided by decision aids improves
patients’ knowledge about options, reduces their
decisional conflict, and stimulates patients to take a
more active role in decision making without
increasing their anxiety.23–26 Studies suggest that
the acceptance or rejection of a decision aid is in
large part dependent on its usability.27,28 Studies
also suggest that comprehension of the information
in the decision aid, including risks versus benefits
and terminology, varies based on education, health
literacy, and numeracy levels.29 Usability testing
allows researchers to observe users as they interface
with the tool and complete given tasks. This testing
also allows researchers to observe reactions to the
tool and to obtain feedback before implementation.
We anticipated that InformedTogether would elicit
strong emotional reactions because it describes tradeoffs between dying versus potentially impaired
quality of life. We were cognizant of the effect of
personal experiences on these reactions because
participants had personal experience with respiratory failure, had seen family/friends with these
experiences, and/or had preconceived ideas about
life-supporting treatments based on images seen in
the media. We specifically wanted to elicit these
reactions and recommendations for language and
other design considerations to make InformedTogether as sensitive as possible to a range of lived
experiences. We also sought feedback about acceptability and when, where, and how InformedTogether should be implemented. We therefore
conducted iterative usability testing among key
cohorts using small sample sizes to not only assess
participants’ reactions to the decision aid and
whether they could complete prespecified tasks but
also to assess comprehension, trust, perception of
bias, acceptability, and recommendations for
improvement of InformedTogether in light of potential emotional reactions. In what follows, we present results of parts of usability testing measuring
reactions to the decision aid and perceived acceptability of implementation. In particular, we highlight our discovery of the impact that lived
experiences and other nonbiomedical information
play on patients’ ability to derive meaning from the
prognostic estimates communicated within InformedTogether specifically and on the informed decision-making process in general.
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Figure 1 Conceptual model guiding usability testing questionnaire.

METHODS
Study Design and Patients
We conducted 4 usability testing sessions, 3 in
English and 1 in Spanish, using a 3-phased data triangulation technique30 among 3 separate cohorts:
clinicians (n = 8), COPD patients (n = 13), and surrogate caregivers (n = 5) between 4 August 2014 and
19 March 2015. The 3 English-language sessions
were stratified by cohort, so that clinicians,
patients, and surrogates were in separate sessions.
Due to the small number of Spanish-speaking participants, this session contained a mixed group of
Spanish-speaking patients, surrogates, and 1 physician. Sessions lasted, on average, 180 minutes. We
chose to work with a small sample size to ensure
that each participant would have ample time to
complete each phase of the study. At the start of the
testing session, each participant sat at a computer
terminal, and a member of the research team further
explained the study and how to use the decision
aid. Each person was then instructed to view the
entire contents of the decision aid (Appendix 1).
Following this, each person was asked to complete
a series of usability tasks, for example, navigating
among the pages on the Web site and writing comments in the notes section. Usability tasks were
chosen based on intended functionality of the decision aid (Appendix 2). Participants were given up
to 60 minutes to view the decision aid and complete
the usability tasks. Next, during individual interviews, we tested participants’ knowledge of the decision aid content and assessed reactions to the
decision aid (Appendix 2). Finally, all participants
participated in a focus group. Focus groups were
facilitated by experienced qualitative researchers
using a script designed to elicit feedback about the
decision aid content, design, and implementation
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recommendations (Appendix 2). Detailed feedback on
usability was obtained during both the individual
interviews and the focus group sessions, allowing us
to make improvements to the decision aid. Data were
collected using audio recordings and note taking.
Audio recordings were professionally transcribed in
order to enable a mixed-methods analytic approach.
This method was chosen to not only quantitatively
assess participants’ feedback of our decision aid but
also to qualitatively gain deeper insights into reactions to the decision aid and variations in the ability
to understand the content of the decision aid (e.g.,
why someone might not understand the information)
and perceptions of acceptability of use including
emotional reactions to what they were seeing.
Recruitment. Clinicians were recruited from the
pulmonary and geriatric clinics within Northwell
Health, and all were engaged in the care of COPD
patients. Patients and surrogates were recruited from
the health system’s research volunteer recruitment
registry, the employee intranet, and pulmonary rehabilitation centers. Nonclinician inclusion criteria
were COPD patients or surrogate caregivers for
patients with COPD, aged 18 years and older, and
either English or Spanish speakers.
Measures. Demographic questions asked during
the interviews were chosen based on factors commonly associated with comprehension and understanding,31–33 as outlined in our conceptual model
(Figure 1). These included questions assessing age,
race/ethnicity, education levels, comfort using the
Internet, self-rating of their health, and basic numeracy.
Numeracy was tested using 5 questions: 3 assessing
understanding of probabilities and percentages34,35 and
2 assessing an individual’s ability to understand health
information presented in a graph format36,37 (Table 1).
Outcomes measured were also guided by our
conceptual model (Figure 1) and included questions
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to assess comprehension, trust, perception of bias,
acceptability of implementation, and recommendations for improvement. Comprehension of the decision aid was measured using 11 closed-ended
questions (5 understanding of terminology questions,
5 understanding of icon array questions, and 1 question asking participants to apply the data to themselves) and several open-ended questions: asking if
there was anything in the decision aid that the participant did not understand, gist-meaning questions
(i.e., questions assessing comprehension of the general meaning of the decision aid), and asking participants to describe possible risks and benefits to
someone associated with intubation and why someone might not want to receive a breathing tube.
Trust of the information contained in the decision aid was measured using 5 closed-ended questions. Perception of biased presentation of information
in the decision aid was measured using 2 closedended questions. Acceptability of implementation
of the decision aid in clinics was measured using
2 closed-ended questions. Recommendations for
improvement to the decision aid and recommendations for when and where to implement the decision
aid were measured using several open-ended questions. The study was approved by the Northwell
Health Institutional Review Board, and we obtained
written informed consent from all participants.
Data Analysis
Quantitative analyses. Data from closed-ended
questions administered during 1-on-1 interviews
with participants were summarized descriptively
(frequency and percentage for categorical variables;
mean 6 SD and median for continuous variables)
(Appendix 3). These descriptive analyses included
comparisons of participant characteristics for those
who had high comprehension of the decision aid
content versus low comprehension of the content
(Appendix 4) and a comparison between participants who trusted the information in the decision
aid versus those who did not (Appendix 4). The
Fisher exact test was used to compare the groups
for categorical variables, and the Mann-Whitney
test was used to compare the groups for continuous
measures. All data were stored in REDCap38 and
analyzed using SAS version 9.4 (SAS Institute Inc.,
Cary, NC).
Qualitative analyses. Initially, 2 qualitative
researchers read all interview and focus group transcripts and developed an outline of the themes
using deductive and inductive coding techniques.
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This allowed us to include pre-identified themes
from our conceptual model (which informed the
development of the interview questions as described
above) as well as new themes that emerged over
time. Themes were iteratively refined and developed
into a codebook in consultation with all investigators. Initial deductive codes that did not prove salient were eliminated, and numerous inductive codes
were condensed. Nine primary themes based on
topics that occurred with high frequency were
included in the codebook. These were 1) barriers to
using the decision aid, 2) communication, 3) value
congruence, 4) decision-making process, 5) factors
impacting understanding and information uptake, 6)
important factors for decision making, 7) knowledge,
8) perceptions of the decision aid, and 9) recommendations for improvement. Using this codebook, all
transcripts were coded by 2 coders using NVivo 10
software (QSR International, Melbourne, Australia).
To test for interrater reliability, an NVivo coding
comparison was conducted on 4 transcripts (1 interview transcript randomly selected from each usability session). Results showed 99.2% agreement and a
Cohen k value of .71, which indicates substantial
agreement between the 2 coders (because the k coefficient calculation takes into account the likelihood
of the agreement between users occurring by chance,
the value of k can be low, even though the percentage agreement is high).39,40
RESULTS
Participant Characteristics
Participant characteristics for patients, surrogates, and clinicians are detailed in Tables 1 and 2.
While the small sample size makes it difficult to
generalize, it is notable that 76.9% (n = 10) of
patients and 60% (n = 3) of surrogates had lower
numeracy, which we defined as answering incorrectly more than 1 of the 5 basic numeracy questions.34–36
Questionnaire Reponses
The results from quantitative analyses of closedended questions are outlined in Appendix 3 and
summarized below. We also describe the results
from qualitative analyses of open-ended questions
for comprehension, acceptability, and recommendations for improvement.
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Table 1

Patient and Surrogate Characteristics (Descriptive)

Age, mean 6 SD (median), y
Unmarried
Female sex
Race/ethnicity
White
Black/African American
Hispanic/Latino
Other
Highest level of education
9th–12th grade
Some college
College degree
Economic class
Lower class
Lower middle class
Middle class
Upper middle class
Language(s) spoken at home
English
Spanish
Access to home computer with Internet
Comfort with using the Internet
Not at all comfortable
Somewhat comfortable
Mostly comfortable
Extremely comfortable
Average hours per week spent on the Internet
Never
\5
5–11
11–30
.30
Self-rating of health in general
Very good
Good
Fair
Poor
Missing
Lack comprehension (defined as .2 of 11 terminology
and icon array interpretation questions wrong)
Low numeracy (defined as .1 of 5 numeracy questions wrong)
Low terminology (defined as .1 of 6 terminology questions wrong)
Low icon array interpretation (defined as .1 of
5 icon array interpretation questions wrong)
COPD

Patients (n = 13)

Surrogates (n = 5)

58.3 6 11.0 (62.0)
8 (61.5)
7 (53.9)

54.6 6 10.7 (59.0)
4 (80.0)
3 (60.0)

4 (30.8)
6 (46.1)
3 (23.1)
0 (0.0)

2 (40.0)
1 (20.0)
1 (20.0)
1 (20.0)

10 (76.9)
1 (7.7)
2 (15.4)

1 (20.0)
1 (20.0)
3 (60.0)

3 (23.1)
3 (23.1)
7 (53.8)
0 (0.0)

1 (20.0)
2 (40.0)
1 (20.0)
1 (20.0)

13 (100.0)
3 (23.1)
9 (69.2)

4 (80.0)
2 (40.0)
5 (100.0)

4 (30.8)
4 (30.8)
1 (7.7)
4 (30.8)

0 (0.0)
1 (20.0)
2 (40.0)
2 (40.0)

4 (30.8)
3 (23.1)
3 (23.1)
3 (23.1)
0 (0.0)

0 (0.0)
0 (0.0)
2 (40.0)
2 (40.0)
1 (20.0)

2 (15.4)
4 (30.8)
4 (30.8)
2 (15.4)
1 (7.7)
9 (69.2)

3 (60.0)
1 (20.0)
1 (20.0)
0 (0.0)
0 (0.0)
2 (40.0)

10 (76.9)
8 (61.5)
8 (61.5)

3 (60.0)
0 (0.0)
2 (40.0)

11 (84.6)

4 (80.0)

Note: Data are reported as n (%) unless otherwise specified. COPD = chronic obstructive pulmonary disease.

Comprehension: results of quantitative analysis. Questions measured comprehension of terminology used in the decision aid (e.g., COPD
exacerbation, intubation, full code, advance directive), for which we provided clear definitions in the
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text as well as a glossary at the end of the decision
aid, and icon array comprehension, which was
based on a person’s ability to look at the icon arrays
and interpret estimated survival outcomes based on
what appeared in the icon arrays (Appendix 1).
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Table 2

Clinician Characteristics (Descriptive)
Clinicians (n = 8)

Age, mean 6 SD (median), y
Female sex
Years since residency completion, mean 6 SD (median)
Race/ethnicity
White
Hispanic/Latino
Caribbean or West Indian
Missing
Born in the US
How many patients with severe COPD were treated?
Some
About half
Most
How many patients with severe COPD have advance directives?
Very few
Some
Most
Almost all
How many patients with severe COPD have they talked to regarding planning in case they
need to make decisions about mechanical ventilation?
Very few
About half
Most
Almost all

45.3 6 10.6 (45.0)
3 (37.5)
13.5 6 11.9 (10.0)
4 (50.0)
1 (12.5)
2 (25.0)
1 (12.5)
6 (75.0)
1 (12.5)
6 (75.0)
1 (12.5)
4 (50.0)
2 (25.0)
1 (12.5)
1 (12.5)

1 (12.5)
1 (12.5)
3 (37.5)
3 (37.5)

Note: Data are reported as n (%) unless otherwise specified. COPD = chronic obstructive pulmonary disease.

We defined low comprehension as answering incorrectly more than 2 of the 11 questions assessing terminology and icon array comprehension. Many of
the patients had low comprehension (69.2%; n = 9;
median, 5 of 11 incorrect). Fewer surrogates had
low comprehension (40%; n = 2; median, 4.5 of 11
incorrect). Notably, half of these participants stated
that there was nothing in the decision aid that they
did not understand. All of the clinicians had high
comprehension.
We also assessed ‘‘gist’’ understanding (i.e., the
general meaning)37 to determine if participants
understood the central points of the decision aid;
that is, if a person chooses to forego intubation
(after all other interventions have failed), he/she
will very likely die in the hospital, and many
people who accept life-sustaining treatments are
discharged to a nursing home and may be rehospitalized multiple times within the following year. In
contrast to verbatim understanding, the majority of
the patients and surrogates were able to correctly
answer questions assessing gist understanding. For
example, when asked what would likely happen if
a person decided not to be treated with a breathing
tube after all other treatments had failed, 76.9%
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(n = 10) of patients and 100% (n = 5) of surrogates
answered correctly that without the breathing tube, a
person ‘‘will die’’ or ‘‘not live for very long.’’ However,
when asked questions requiring numerical responses
(e.g., ‘‘Based on these pictures [showing icon arrays], if
100 people with severe COPD chose to be full code,
how many people would likely be living after 1
year?’’), only 38.5% (n = 5) of patients and 60% (n = 3)
of surrogates answered this question correctly.
As expected, in the patient and surrogate groups,
both low numeracy and low education levels were
associated with lower verbatim understanding. All
10 participants with lower numeracy had low
understanding of the icon arrays, and 3 of the 4 participants with no high school diploma had low
understanding of the ‘‘technical terminology’’ (e.g.,
intubation, mechanical ventilation, and COPD
exacerbation), despite our efforts to use lay terms
alongside technical terms and testing overall language for a 9th grade readability level.41
Comprehension: results of qualitative analysis. As supported by our conceptual model and
other studies assessing numeracy and health comprehension,42,43 for those with low numeracy
levels, we noticed patterns of misunderstanding;
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for example, when asked specific questions about
probabilistic data, participants with low numeracy
scores responded by referring to their experiences
or beliefs rather than the data provided. Our initial
code for these was ‘‘me-centric’’ responses (this
became the basis for what we later broadly referred
to as ‘‘alternative knowledge’’ [see below]). These
‘‘me-centric’’ responses stood in opposition to
responses from participants with higher numeracy
scores, which were derived from the data, that is,
data-driven responses. Text from our transcripts,
seen below, highlights examples of both ‘‘mecentric’’ and data-driven responses.
‘‘Me-centric’’ response:
Interviewer:

Respondent:
Interviewer:

Respondent:

OK. And so you may or may not
agree with what the decision aid
said about the risk of dying for those
hospitalized with the COPD exacerbation. If you personally were to be
hospitalized after a bad COPD
exacerbation and chose to be full
code, what do you think is the
chance of being alive after 1 year?
Well, I’m a fighter, so I know I’m
going to last a few years.
OK. So would you say after 1 year,
there’s 100% chance of being alive
or somewhere less than that?
No, I’m going to go with 100%. Like
I said, I’m a fighter. I’m not trying to
go nowhere.
(Patient: lower numeracy)

Data-driven response:
Interviewer:

Respondent:
Interviewer:
Respondent:

Interviewer:

You may or may not agree with what
the decision aid says about your risk
of dying if you are hospitalized for a
bad COPD exacerbation. If you personally were to be hospitalized after
a bad COPD exacerbation and chose
to be full code, what do you think is
the chance that you will be living
after 1 year? Please answer that on a
scale from 0% to 100%.
Well, what did we say? 32 . . . 32%.
32%?
Right? Is that . . . 17 and 15 . . .
right. Yeah, right . . . 32 over 100,
right.
Can you tell me how you arrived to
your answer?
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Respondent:

Yeah, from the chart.
(Patient: higher numeracy)

Qualitative analysis showed other examples of participants drawing on non–data-driven sources to
derive meaning or understanding of the information
presented in the decision aid including, for example, personal experiences or cultural frameworks.
We use the term ‘‘alternative knowledge’’ to
describe ways of knowing, understanding, or deriving meaning from data presented, not based on biomedical information. In our participant responses,
we saw alternative knowledge in 2 settings. First,
participants with low comprehension often drew on
alternative knowledge in order to make sense of
what they saw in the decision aid. In the example
above, the participant was asked to interpret what
the likelihood of survival with intubation would be,
and in response, she drew on her lived experience
(i.e., focused on herself, hence ‘‘me-centric’’) rather
than the data. Second, participants’ lived experiences sometimes impacted their ability to apply the
information to themselves or loved ones, despite
high comprehension. For example, when asked how
sure participants were that estimates given in the
decision aid were correct, 1 participant stated, ‘‘You
know, it’s interpreting how the results were established based on people in the study versus my own
experience’’ and adjusted the probability of survival
with intubation according to his own experience. In
this way, alternative knowledge stood in opposition
to the biomedical knowledge being conveyed in the
decision aid. We have further identified 3 subtypes
of alternative knowledge rooted in peoples’ lived
experiences, cultural frameworks, and embodied
knowledge,44 which we describe below.
We refer to a ‘‘lived experience’’ as knowledge
derived from direct, first-hand experience obtained
through living with, caring for, or directly witnessing the experiences of someone with an illness.
For example, a researcher asked the following:
‘‘If you needed to decide whether to accept mechanical ventilation, what factors would you think
about?’’

The participant responded:
‘‘I don’t wanna use it at all. I saw a friend of mine
being intubated, and I saw the look on her face, and
she was on the breathing tube for 6 months until
she passed away, and I will never forget that
look—oh my God. Well, my mind is set already. I
know what I want, and my family knows what I
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want.’’ (COPD patient, Hispanic female, age 74
years, high school graduate)

In this situation, information presented to the participant (including prognostic estimates and a chart
presenting a side-by-side comparison of the risks
and benefits for each option) appears to not have
been factored into her decision to decline intubation. The emotional experience that she described
of witnessing a close friend’s intubation may have
been the most important factor in her decision.
A ‘‘cultural framework’’ is another subtype of
alternative knowledge that we define as social
group–centric knowledge (i.e., derived from religion, ethnicity, class, sex). For example, a
researcher asked the following:
‘‘The decision aid gives a number for your chance of
dying or living in a nursing home 12 months after you
are hospitalized for a bad COPD exacerbation. How
sure are you that the estimates given are correct?’’

The participant responded:
‘‘I do not know how advanced is the medical science now, but for me, 0%. Because machines can
help, but God decides if a person should stay alive
or die.’’ (COPD caregiver, Hispanic female, age 63
years, high school)

In this example, the researcher’s question referred
directly to a series of prognostic estimates portrayed
using icon arrays, which showed a greater than 50%
chance of living in a nursing home. The participant’s response, however, indicated that the prognosis was determined by God. Whether this was
because the icon arrays were not understood or that
they were understood and ignored/not believed is
unclear. However, it raises the possibility that prognostic data may not factor into a person’s decision if
it is in conflict with a cultural framework.
Finally, ‘‘embodied knowledge’’ is defined as
subjective knowledge derived from an individual’s
perceptions of his/her body, how he/she feels, and
the physical changes undergone by a person
throughout the course of an illness.44 For example,
a researcher asked the following:
‘‘How sure are you that the [prognostic] estimates
given [in the decision aid] are correct? From 0 to
100%, how sure will you be that those estimates are
correct?’’

The participant responded:
‘‘As far as basing it on myself, I’m totally not sure.
But based on the results of the study, I would say
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they’re probably right. You know, I’ll go with 50%.
You know, it’s interpreting how the results were
established based on people in the study versus my
own experience.’’ (COPD patient, white male, age
67 years, college graduate)

In this example, the icon array indicated a 68%
chance of survival. Although the participant
believed that the estimate was correct for the population studied, when applying that estimate to himself, he felt that his chance was lower. This may
have been because he felt his own health to be
worse than those studied. In this way, he adapted
the estimate based on his subjective experience
with COPD.
Trust: results of quantitative and qualitative analyses. Based on our conceptual model, trust influences the uptake of health-related messages.45 We
hypothesized that if a patient did not trust the
information being presented, then he/she would
not incorporate it into his/her decision, regardless
of whether he/she had the skills to actually understand it. Therefore, we asked a series of questions
to assess trust in the decision aid. These included 1
direct question about whether participants trusted
the decision aid, 1 concerning confidence in the
accuracy of the estimates given, and 1 asking
whether participants thought the numbers could be
wrong. Most patients (n = 11; 84.6%) and all surrogates trusted the contents of the decision aid, stating that they trusted the source of the information
(both the fact that the decision aid was linked to
our health system and because the decision aid
itself contains a resources section where we provide information on how the estimates were generated, including the sources from which the
estimates were generated),13 the information was
consistent with what they had experienced, and the
decision aid was not linked to any advertisements
or corporate sponsors. However, on average,
patients and surrogates stated that they were only
about 60% sure (median, 50% and 70% for patients
and surrogates, respectively) that the estimates
given were correct, and almost all patients and surrogates stated that these numbers could be incorrect
because peoples’ outcomes vary, the research could
be based on people with unspecified comorbidities,
or the information was inconsistent with prior
experiences. Of the clinicians, most (n = 7; 87.5%)
stated that they trusted the contents of the decision
aid. In contrast to the patients and surrogates, few
clinicians (n = 2; 25%) believed that the numbers
given could be incorrect because the numbers were
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consistent with what they had seen in the patients
whom they treated, the data ‘‘made sense’’ based on
what they already knew, and they were familiar
with the statistics on which the numbers were
based. However, during our clinician focus group,
the participants discussed the extent to which existing comorbidities among the cohorts sampled may
result in different outcomes for their actual patients.
Overall, most participants understood that the outcomes provided in the decision aid were estimates
based on a wider population and that they might not
apply to themselves/to their patients.
Additionally, we explored whether participants
would apply the data to themselves for the prediction of outcomes and how this differed from the
application of the data to others. We asked the following: ‘‘If you personally were to be hospitalized
after a bad COPD exacerbation and chose to be full
code, what do you think is the chance you would be
living after 1 year?’’ Participants were again shown
the icon array depicting 32% of 100 patients alive
after 1 year. Despite this estimation, most people
were more optimistic that they themselves would
survive the scenario, with several stating that there
would be at least a 50% chance that they would survive and 7 participants stating that there would be a
greater than 70% chance that they would be alive.
Only 1 person stated that he believed that he personally had a 32% chance of being alive after 1
year. In contrast, the following question was asked:
‘‘If 100 people just like you (with severe COPD)
chose to be full code, how many people would
likely be dead after 1 year?’’ In response, 44% (n =
8) based their answers on the information provided.
Taken together, these findings suggest both a difference between trust in the data being presented
versus confidence in the accuracy of the data and a
difference in trust/confidence in the data versus
application of the data to self.
Perception of bias: results of quantitative and
qualitative analyses. Most patients and surrogates
stated that the information presented for intubation
versus DNI was completely balanced in the decision aid (61.5% and 80% of patients and surrogates, respectively). However, 46% (n = 6) of
patients believed that there was bias toward full
code (none believed that there was bias towards
DNI). Of the surrogates, none believed that there
was bias toward full code; however, 1 participant
believed that there was bias towards DNI. In contrast, only 25% of the clinicians believed that the
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information was completely balanced, with most
believing that there was bias toward DNI (n = 5;
62.5%).
In seeking an explanation for these differences in
the perception of bias between patient and clinician
perspectives, qualitative analysis revealed that several of the patients and surrogates simply equated
DNI with being dead (e.g., as stated by a COPD
patient: ‘‘Either do this [choose full code], or you’re
going to die.’’) and so, as a result, may have seen the
decision aid as being biased toward full code,
which they equated with being alive. Many of the
patients who felt that there was bias toward full
code had both low overall comprehension and had
made statements equating DNI with ‘‘choosing’’
death and full code with ‘‘choosing’’ to stay alive
and stated that a person should do whatever it takes
to stay alive. The 1 surrogate who stated that there
was bias towards DNI had an above college education and scored highly on comprehension questions. This may suggest that if someone does not
fully understand the risks of intubation, and only
considers this as a choice between being alive or
dead, then he/she may inherently view the decision
aid as biased toward the more favorable option, that
is, full code, because it would keep him/her alive
longer. In contrast, clinicians, who understood that
the risks of choosing full code were poor quality of
life, poor functional status, and the high likelihood
of dying anyway, may have seen the decision aid as
being biased toward DNI because it had more favorable outcomes as perceived by the clinician. As
stated by a clinician: ‘‘While they may live a little
longer, they may not . . . that is, like the gist of this
because if they are going to survive, they are going
to be sicker, they are going to end up in a nursing
home, and the differences in survival are not that
great, right?’’ This is an example of ‘‘me-centric’’
knowledge (in this case, clinician-centric), that is,
knowledge that is directly rooted in a clinician’s
lived experiences treating COPD patients, which
may have influenced their perception of bias
toward DNI.
Acceptability: results of quantitative and qualitative analyses. Most participants stated that they
would be very likely to recommend that actual
patients use the decision aid with their doctors
(mean, 8.3, 7.4, and 7.3 for patients, surrogates, and
clinicians, respectively; 0–10 scale from ‘‘not at all’’
to ‘‘extremely likely to recommend’’). For the
patients and surrogates, we saw a wide range of
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Table 3

Variation in Patients’ and Surrogates’ Preferences for Information and Emotional Reactions to
Information Contained in the Decision Aid

Timing of when to use

Tone and level of sensitivity
of information
Reaction to the images
Depth of information

‘‘I think it should be given at the
beginning when they find out they
have COPD.’’ (surrogate)
‘‘It was a slap in the face.’’ (COPD
patient)
Image of intubated patient ‘‘too
graphic.’’ (surrogate)
‘‘As far as I was concerned, as long as
you put those numbers up there with,
you know, anything else beyond that
was [unnecessary].’’ (COPD patient)

‘‘I would say . . . when your COPD began to . .
. when your doctor notice that it’s beginning
to get severe.’’ (COPD patient)
‘‘Tell it like it is.’’ (surrogate)
‘‘I just loved that it’s so graphic.’’ (surrogate)
‘‘I liked it—the fact that they were up-front
about the personal things, the financial
stability of your family, these things because
when you’re really sick, you’re not thinking
about these things.’’ (COPD patient)

Note: COPD = chronic obstructive pulmonary disease.

responses regarding when participants thought that
it was appropriate to introduce an end-of-life discussion using the decision aid with a COPD
patient. Also, 44% (n = 8) of participants stated
that the decision aid should be used early on ‘‘so
you’re not blindsiding the patient,’’ and 28% (n =
5) of participants stated that it should be used at
the point when a person was just beginning to
experience more frequent exacerbations. For example, a COPD patient stated the following:
‘‘I think primarily the patient has to have the wherewithal to understand it. So, I mean, if you’re in . . .
What was that word you used about the hyper state
of COPD? I don’t think you’re in a position to really
start to answer these questions, right? I mean,
you’re worried about breathing and stuff.’’

Finally, 28% (n = 5) stated that the decision aid
should be used with a patient once his/her COPD
became very severe, meaning that the need for decision making was imminent. We also saw a variety
in participants’ emotional reactions to the information being presented. Some participants expressed
that there were elements of the decision aid that
made them uncomfortable, while others stated that
they liked that the information was realistic. For
example, 1 COPD caregiver stated the following:
‘‘The picture of the gentleman with all the tubes in,
the EKG, and all that hooked up to him, it kind of
made me a little squirmy. And that was because I
had seen my sister like that several times.’’

Some patients in the focus group stated that the
information was ‘‘in your face’’ or ‘‘very frightening,’’ with 1 patient stating the following:
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‘‘So you know, the initial emotions kicked in right
away, and it gets you to that defensive mode: ‘OK,
what else do you want to know?’ So all of a sudden,
I find myself just breezing through everything.’’

However, another patient stated the following:
‘‘I think the pictures are good because people
follow those more. And it makes them actually see
reality. The pictures were like really, ‘OK, this
could really happen to me.’ This is what’s going to
happen. I think that was good.’’

Table 3 shows the contrast in both preferences for
what kind of information people wanted and their
emotional reactions to the information contained in
the decision aid.
Recommendations for improvement: results
of qualitative analysis. Recommendations for
improving the decision aid among clinicians,
patients, and surrogates focused on addressing barriers to accessing the tool (e.g., offering a printout
version for those who do not have access to a computer), making it easier to understand (e.g., refining
the icon arrays and using even plainer/less technical language), softening the language (e.g., using
terms such as ‘‘will not survive’’ instead of ‘‘will be
dead’’), and making technical improvements related
to the usability of the decision aid. Clinicians also
recommended offering opportunities for ad-libbing,
for example, offering an abbreviated version of the
decision aid that only contained images and icon
arrays and offering training prior to using the tool.
Additionally, in order to be better integrated into
workflow, physicians recommended embedding the
decision aid within the electronic health records
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Data (within
Decision
Aid)
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of own values,
goals and
preferences

Prepared to
make informed,
values-based
decisions

Trust
Alternave Knowledge
• Lived experience
• Cultural frameworks
• Embodied knowledge

Figure 2 Conceptual model augmented after data analyzed.

and that there should be a separate visit scheduled
to use the decision aid.
DISCUSSION
In general, most participants understood the content of the decision aid when tested for gist comprehension, even when verbatim knowledge was low.
Almost all participants trusted the information and
were very likely to recommend the decision aid to
others. Although we are limited in our ability to
generalize due to the small sample size of a usability study, there were several findings that emerged
that may benefit from further exploration. From this
study, we gained insights into decision aid content
revisions needed for improved usability but realized
that a ‘‘1-size-fits-all’’ decision aid may not be possible, as evidenced by the range of emotional reactions to terms that we initially used in the decision
aid and suggestions for when to use the decision
aid. It is clear in our study that alternative knowledge, including preconceived beliefs about what the
treatment entails and its risks and benefits, impacts
both the comprehension and uptake of information.
Therefore, a decision aid designed to facilitate
shared decision making should assist clinicians in
tailoring communication based on individuals’ preferences for information and style of presentation.
Although important, broad demographic categories
such as language, sex, and race frequently used to
tailor/target decision aids46,47 may not be sufficient
because personal experiences and preferences may
only be identified as patient-clinician communication is occurring. We realized that not only would
we have to further simplify the presentation of data
but that we would also need to include methods to
enable clinicians to recognize each user’s alternative
knowledge frameworks. Recognizing alternative
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knowledge may facilitate the communication of
information in a way that is both understood and
accepted, which we have termed ‘‘uptake.’’ As such,
we edited our conceptual model to include the influence of nonbiomedical alternative knowledge on the
uptake of information communicated (Figure 2).
Our ideas around alternative knowledge emerged
from the pattern of ‘‘me-centric’’ responses from
participants with low numeracy when asked to
interpret the icon arrays. Here, participants drew
from personal experiences in order to relate to the
information. Additionally, 1 participant drew on
alternative knowledge rather than the data because
it did not reflect what he believed to be true based
on his personal experience of living with COPD.
Although a person may ‘‘understand’’ the data, as
measured using knowledge questions, he/she may
draw on a powerful lived experience, which may
prevent the uptake of information when the data do
not resonate with what he/she has seen/heard to be
true (such as prognosis). The uptake of data may be
necessary in order for patients to apply the data to
their own decision making. In our adapted conceptual model, we make a distinction between ‘‘understanding’’ and ‘‘uptake’’ in which understanding is
associated with skills linked to education and literacy (health, statistical, computer, etc.) that are
necessary for basic comprehension and uptake is
associated with both accepting the information and
applying it to oneself. For uptake to occur, a person
must trust the information being presented to him/
her. However, alternative knowledge may still
hinder uptake if it is at odds with biomedical
knowledge and/or it leads to an emotional reaction
to the information. This might be why more participants, across comprehension levels, had a difficult
time providing a data-driven response when asked
to apply the data to themselves (for predicted 1-year
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survival) versus to a hypothetical group, despite
stating that they trusted the data.
In our initial design, we tried to make the decision
aid understandable to those with low literacy and
numeracy levels, using plain language to define medical terminology and choosing to use icon arrays to
present prognostic data and reduce problems associated with denominator neglect.48 However, the findings from our usability testing showed that those
with very limited numeracy and low education
levels still had very low comprehension, specifically
for the terminology and icon array questions. This
reinforced our initial belief that the decision aid
needs to first be introduced by a clinician who could
explain the data presented and include audio
descriptions of the data within the decision aid.
We saw that while most of the patients and surrogates in our study trusted the information, they
stated that the estimates given could be incorrect.
This could mean that while participants trusted the
fact that they were not being misled deliberately,
they also understood the uncertainty around
the given estimates, which we intentionally tried
to convey by using terms such as ‘‘on average’’ or
‘‘likely’’ alongside the estimates. Clinicians’
responses indicating that very few thought that these
numbers could be wrong as opposed to the almost
100% of patients and surrogates may indicate more
confidence in the data based on their clinician-centric knowledge of similar outcomes for their own
COPD patients (their own lived experiences).
Finally, the fact that several people who had low
comprehension also believed that they understood
everything could have serious implications for
informed decision making if some people mistakenly believe that they understand the information
that they have received and use it to make an
‘‘informed decision.’’ Although we have learned that
the content of our decision aid needs to be revised to
increase comprehension, this will not address the
discordance between users’ perceptions of comprehension and actual comprehension. We suggest that
decision aids should parallel communication strategies in clinical encounters, in particular those in
which complex information is being introduced,
using an ‘‘ask-tell-ask’’ strategy.49 This strategy not
only starts with assessing patients’ baseline knowledge and allows for the understanding of alternative
knowledge, which clinicians can use to tailor communication, but also asks the patient to describe in
his/her own words what he/she has heard/understood from the medical information communicated
by the clinician. This provides a rich opportunity for
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the clinician to not only learn a patient’s perspective
but also to immediately clarify any misunderstandings of the medical information. We propose that
decision aids should similarly start with questions
about baseline knowledge and experiences and
incorporate measures of understanding, for example,
using embedded knowledge testing questions.
Limitations
An important limitation of our study is that it
was not tested within an actual clinical encounter.
As such, the results may not accurately reflect the
comprehension and acceptability of implementation for the setting in which it is intended to be
used. In addition, it is clear that decision making in
hypothetical scenarios differs from real-life situations. A second limitation is that we used a 9th
grade readability level for the language of the decision aid. We believe that this may have contributed
to the inability of some participants to fully understand the contents of the decision aid. Nevertheless,
this early-stage and iterative usability testing
allowed for early modifications to be made, which
aimed to increase the likelihood that a real-life
application would be feasible and acceptable.
Future Directions
Our next steps will be to embed questions that
can elicit patients’ alternative knowledge within
InformedTogether and questions to measure
patients’ understanding of the biomedical knowledge presented. We hope that these modifications
will enrich shared decision-making conversations
and truly inform decision making about accepting
life-sustaining treatments versus comfort measures
alone. Additionally, we are undertaking feasibility
testing in which we are observing clinicians using
the decision aid with patients in an outpatient setting. We believe that due to the sensitive topic
being covered, and supported by our interview and
focus group responses, an in-person interaction
between a clinician and a patient is important for a
patient’s first encounter with the decision aid. Following the initial use of the decision aid in the
clinic, we provide all patients with the ability to
access the decision aid online as well as with a
printout version of the decision aid to take home.
To address physicians’ concerns regarding the lack
of time to use the decision aid, we have included
alternative strategies such as allowing nurse practitioners and respiratory therapists to use the decision
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aid with patients. This strategy has thus far been successful in ongoing testing, allowing for the decision
aid to be used within the context of shared decision
making for which it was designed. Given changes in
insurance reimbursements that now compensate
clinicians for dedicated advance care planning discussions, we have also suggested scheduling patients
for a designated advance care planning visit.
CONCLUSIONS
Decision aids that are intended to be used within
the context of shared decision making should
include assessments of patients’ understanding of
the biomedical data presented and their alternative
knowledge frameworks in order to allow tailoring of
communication and increased comprehension and
uptake of the information. Knowledge assessments
paralleling the ask-tell-ask model of communication, which first asks what patients’ baseline knowledge and experiences are and then asks patients to
explain in their own words what they have learned
from the medical communication/decision aid, can
assess overall comprehension/gist (particularly for
those with lower level education) and provide
opportunity for clarification. Further, attempts to
elicit patients’ knowledge frameworks and reactions
to the data should be part of clinician training for
using the decision aid.
Because alternative knowledge is rooted in the
experiences of each individual, designing a tailored
decision aid to address different alternative knowledge frameworks will be difficult. Instead, decision
aids could help clinicians tailor conversations
while using the decision aid based on the alternative knowledge elicited during shared decisionmaking conversations. Communicating within the
context of a patient’s alternative knowledge framework may be critical to patient uptake of information. Therefore, tools of knowledge clarification and
information exchange can present fruitful opportunities for clinicians to address misunderstandings
and opportunities for clinicians to understand the
patient’s perspective and that of his/her social network. One example is when patients apply anecdotal information that does not necessarily pertain to
their own disease state. This exchange of information
is at the core of the shared decision-making process,
leading to a clearer understanding of goals and preferences and a collaborative approach to decision
making. Shared decision making helps to achieve a
‘‘shared mind’’50 in which the clinician and patient/
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patient’s family understand each other’s perspectives
and goals, and decision aids should support the
exchange of both biomedical and alternative knowledge necessary for achieving a shared mind and for
preparing patients to make more informed, valuesbased medical decisions.
Finally, our research findings raise questions
about whether decision aid effectiveness needs to be
assessed with measures beyond those commonly
used (e.g., change in knowledge and decisional conflict) to include the measurement of the uptake of
data about the prognosis and risks and benefits of
treatment choices presented within the decision aid.
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