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Abstract
Objectives To identify patient decision aids’ features to
limit their complexity for older adults with dementia and
their family caregivers.
Design Mixed method, multiple case study within a usercentred design (UCD) approach.
Setting Community-based healthcare in the province of
Quebec in Canada.
Participants 23 older persons (aged 65+ years) with
dementia and their 27 family caregivers.
Results During three UCD evaluation-modification
rounds, participants identified strengths and weaknesses
of the patient decision aids’ content and visual design
that influenced their complexity. Weaknesses of content
included a lack of understanding of the decision aids’
purpose and target audience, missing information,
irrelevant content and issues with terminology and
sentence structure. Weaknesses of visual design included
critics about the decision aids’ general layout (density,
length, navigation) and their lack of pictures. In response,
the design team implemented a series of practical features
and design strategies, comprising: a clear expression of
the patient decision aids' purpose through simple text,
picture and personal stories; systematic and frequent use
of pictograms illustrating key points and helping structure
patient decision aids' general layout; a glossary; removal
of scientific references from the main document; personal
stories to clarify more difficult concepts; a contact section
to facilitate implementation of the selected option;
GRADE ratings to convey the quality of the evidence; a
values clarification exercise formatted as a checklist and
presented at the beginning of the document to streamline
navigation; involvement of a panel of patient/caregiver
partners to guide expression of patient priorities; editing
of the text to a sixth grade reading level; UCD process to
optimise comprehensiveness and relevance of content and
training of patients/caregivers in shared decision-making.
Conclusions The revised template for patient decision
aids is designed to meet the needs of adults living with
dementia and their caregivers better, which may translate
into fewer evaluation-modification rounds.
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Introduction
In 2015, 46 million adults were living with
dementia worldwide. This number is expected

Strengths and limitations of this study
►► The multiple case design allows suggesting general

features for adapting patient decision aid templates
to user needs.
►► Integration of user feedback in a user-centred design approach allowed an in-depth study of decision aid features influencing adoption of shared
decision-making.
►► Caregivers offered their feedback on the Decision
Boxes in the presence of the person in their care,
and this could have influenced our conclusions.
►► The presence of caregivers may also have caused
some of the seniors with dementia to be less spontaneous, particularly if their caregivers played a
dominant role in the dyad.

to increase to 131.5 million by 2050.1 The
medications available to treat dementia are
of limited efficacy and can cause major side
effects.2 Non-pharmacological alternatives
may help with some symptoms, but patients,
their caregivers and their primary healthcare
professionals are less familiar with their benefits and harms.3 Moreover, patients experience adverse health outcomes and reduced
autonomy and capacities, which result in
difficult life management or non-medical
decision.4 In such clinical situations, the
shared decision-making model calls for
healthcare professionals and patients to work
together to reach joint decisions based on the
best evidence available regarding the benefits
and harms of all available options (including
watchful waiting) as well as patient values and
preferences with regard to those options.5
However, involving older adults living
with dementia in decision-making may be
a challenge given their cognitive decline.
Their older age also puts them at greater
risk that other factors limit their participation in decision-making compared with the
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In the current study, we used a UCD approach to
tailor three DBoxes to the literacy level of older adults
with dementia and their caregivers, and improve their
experience using them. As we observed users interacting with the DBoxes, we sought to identify patient
decision aid features that reduced their complexity and
prepared patients and caregivers to participate in shared
decision-making.

Methods
Study design and approach
We used a multiple case study evaluation across three
DBoxes. The evaluation comprised interviews and questionnaires within an iterative UCD approach. We used
three rounds of questionnaires and semi-structured interviews to have patient and caregiver dyads evaluate the
three DBoxes (figure 1). After a first evaluation round
with a subsample of nine dyads, we analysed the data and,
based on the findings, refined the DBoxes to limit their
complexity and improve the user experience. We then
used the same evaluation/tailoring process again in two
more rounds, with new participants each time.
Case selection
Based on an earlier Delphi study,4 and using a rapid
review approach,35 we created five DBoxes to support
decision-making regarding five difficult and frequent
decisions faced by older adults with NCDs and their caregivers: (1) choosing a non-pharmacological treatment to
manage agitation, aggression or psychotic symptoms; (2)
deciding whether or not to stop driving following diagnosis; (3) deciding whether or not to prepare a power of
attorney, called a Protection Mandate in Quebec (Canada)
covering health, property and financial matters; (4)
choosing a support option to decrease caregiver burden
and (5) choosing an option to improve quality of life. For
the current study, we used a maximum variation sampling
strategy to select three of these five DBoxes as different
cases. We chose #1 because it was the longest of the five and
compared several options, whereas #2 and #3 compared
only two options each. We chose #2 because it covered a
very sensitive topic and thus allowed identifying features
of decision aids to facilitate shared decision-making in
emotionally charged contexts. We selected #3 because it
used a more technical and complex vocabulary than any
of the others. We excluded #4 because caregivers were the
target users.
Theoretical framework
We chose the Health Literacy Skills framework36 to
structure data collection and allow comparability across
cases. This framework hypothesises the relations between
health literacy and health-related outcomes and reflects
how factors external to the individual (eg, family, setting,
community, culture and media) influence the constructs
represented. The framework incorporates health-related
stimuli that people receive in their daily life, such as the
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727
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general population, such as lower levels of literacy and
numeracy,6 7 the presence of caregivers,8–10 sensory deficits such as deafness or visual impairment and a greater
propensity to rely on healthcare professionals to make
health decisions.11 Healthcare professionals may also
perceive older persons with dementia as being too vulnerable to participate in decision-making, and thus exclude
them from the process.12
Patient decision aids are standardised evidence-based
interventions designed to help people make informed
and deliberated choices among options.13–16 At a
minimum, they provide information about the options
and their associated relevant outcomes.15 An earlier
systematic review described some features of patient
decision aids to support understanding and values clarification in adults with limited health literacy skills, namely
presenting essential information more prominently,
adding videos to verbal narratives, presenting numerical information (1) in tables or pictographs (2) with
the same denominator and (3) using higher numbers to
display improvements.17 Health communication research
also suggests several features to limit the complexity of
health information, such as simple language and the use
of pictures,18 and presenting actionable health information.19 20 However, no decision aid feature is known
to support communication between adults with limited
literacy and their healthcare professionals.17 There is
also a lack of evidence regarding the features of decision aids to communicate uncertainty to adults with limited
literacy,21 and health literacy is still rarely considered in
the literature to date.17
Moreover, only a few studies so far have described the
development of a decision aid for people living with
dementia and their healthcare team.22–24 Hence, knowledge gaps remain on the most efficient design strategies
and on the specific features of patient decision aids to
meet the decision-making needs of this population. To
begin to fill this gap, we have prioritised difficult decisions that older adults with neurocognitive disorders
(NCDs) and their caregivers frequently face.4 We then
synthesised the evidence of potential benefits and harms
for all the options involved in some of those decisions and
integrated them into Decision Boxes (DBoxes), which
are the patient decision aids template developed at Laval
University (Quebec City, Canada).25 26
Our previous results suggested that including user feedback is instrumental in designing DBoxes better adapted
to their needs.25 Preliminary evidence indeed suggests
that user-centred design (UCD) may enhance the implementation in practice of patient decision aids.27–32 UCD
builds on an explicit understanding of users, tasks and
environments to address the whole user experience.33
It is driven and refined by iterative user-centred evaluation, and involves a design team with interdisciplinary
skills and perspectives.33 User experience looks broadly at
the individual’s interaction with a product, as well as the
thoughts, feelings and perceptions that result from that
interaction.34
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User-centred design process of three Decision Boxes (DBoxes) for seniors with dementia and their caregivers.

DBox. According to the framework, after exposure to
a stimulus, the health literacy demand of the stimulus
interacts with a person’s health literacy skills to influence
comprehension of the message. Health literacy demand
is defined as the complexity and difficulty of a stimulus,
and it was the focus of the data collection in the current
study.
Population and sampling strategy
All healthcare professionals from 11 outpatient geriatrics clinics in the Quebec City area, Canada, were invited
to participate in this project. Those who agreed were
asked to identify patients (aged 65+ years) diagnosed
with dementia of any severity among their clientele, and
the patients’ informal caregivers. They contacted those
patients or their caregiver, asking permission for the
research team to contact them and explain the project.
The research team then followed up with each willing
patient or caregiver. We aimed to recruit 27 patient/caregiver dyads, a large enough sample size for this type of
testing.37
Study procedure
Decision Box prototypes development
We used a rapid review approach35 and the Ottawa decision support framework38 to create DBoxes prototypes
that respected the international standards for patient
decision aids.14 The DBoxes provided information on
the health problem of interest, included an exercise to
help patients and caregivers clarify what mattered most
to them, explained the probabilities of experiencing
benefits or harms for each of the available options and
listed resources to guide those experiencing decisional
conflict. Between two and four experts in the care of
older adults with dementia (among healthcare professionals, informal caregivers, managers, representatives
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727

of community-based organisations devoted to these
seniors or clinical researchers involved in the organisation of primary care or services delivered to seniors with
dementia) reviewed and validated each DBox.
Data collection
Nine patient/caregiver dyads were randomly selected
as a subsample of all participants at each round and
randomly assigned one of the three DBoxes (DBox #1
to #3) studied, for three dyads/DBox at each round
(figure 1). Copies of the DBox were sent to study participants about 1 week prior to the interviews for them to
review first. A trained moderator, a nurse trained in
geriatric care (GB)—the same for all participants—then
met them at their homes for data collection. Patients
and the caregivers initially completed a questionnaire
comprising questions on sociodemographic characteristics (age, gender, race, marital status, education level,
income) and the type and duration of the relationship
between caregiver and patient. In cases when patients
were unable to complete the questionnaire, the caregiver
completed it on their behalf. Then, using an interview
guide, the moderator assessed participants’ opinions
of the strengths/areas of improvement of the DBoxes
in fostering a shared decision-making behaviour, which
was ‘to express their priorities to their healthcare professional regarding the decision to be made’. The moderator also asked participants for suggestions to improve
the DBoxes.
The moderator initially addressed all questions to the
patient. If the patient did not participate actively in the
discussion, then the moderator systematically sought
the caregiver’s suggestions (1) on how to get the older
person to express their opinion and (2) how to modify
the document to facilitate use by the older person. The
3
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Figure 1
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Analysis of participants’ experience between rounds
To tailor the DBoxes between rounds, the transcripts
and notes were entered as project documents into
specialised software (NVivo V.10, QSR International,
Cambridge, Massachusetts, USA). Two researchers (GB,
AMCG) analysed the data using deductive/inductive
thematic qualitative data analysis, first by searching for
factors set out in the Health Literacy Skills framework,36
then by integrating any new themes that emerged from
the data. To this end, the two researchers reviewed the
interview transcripts separately. They then compared
their results and came to a consensus on a list of themes.
They noted these themes in a codebook, labelled and
defined them, and entered them in NVivo as nodes.
One of the researchers (GB) then applied these preliminary codes to all the interview transcripts. Coding was
updated as necessary, and the second reviewer (AMCG)
checked the new codes to ensure consistency with the
chosen framework.
Tailoring the DBoxes
To tailor the DBoxes, we assembled an expert panel that
comprised graphic designers, a healthcare professional
specialised in the care of older adults (GB), knowledge
translation researchers (AMCG, HOW, GB), a human
factors engineer (HOW) and on one occasion, a health
literacy expert (EF). Between each round, this expert
panel met to review the qualitative and quantitative findings and tailor the DBoxes to improve the participant
experience, that is, (1) limit their complexity, (2) add
any missing information and (3) ensure that participants
felt more empowered to express their priorities to the
healthcare professional regarding the decision to be
made.
We used the same evaluation/tailoring process after
each of the three round.
4

Quantitative analysis and triangulation
We completed a descriptive statistical analysis of the questionnaire data at the end of the study using SAS (V.9.4,
SAS Institute). We then interpreted the results in light
of the qualitative findings to understand further which
factors would make it easier for patients and caregivers to
express their priorities to their healthcare professional.
We further synthesised insights from individual case
studies in a cross-project analysis to reveal a pattern of
findings across all cases.
Patient and public involvement
A caregiver to a person living with dementia (JB) participated in the study as a coinvestigator. This person
participated to the study design and contributed in the
development of the DBoxes by providing critical feedback before user testing.
Ethical issues pertaining to human subjects
When persons living with dementia were deemed able to
provide consent by their healthcare professionals, they
were directly invited to participate. To ensure minimal
risk to the health of incapacitated adults, the research
team sought informed consent from the caregivers of
patients who could not themselves provide informed
consent, in conformity with the Civil Code of Quebec.

Results
Participant characteristics
Healthcare professionals from six ambulatory geriatric
clinics out of the 11 invited to participate recruited
patients and their caregiver. These healthcare professionals invited 34 patients to take part, 23 of whom
accepted (74%). Either one or two caregivers accompanied the participating patients, for a total of 27 participating caregivers.
Most of the 23 patients were aged 85 years or more and
had a high school education (table 1A). They reported a
mean level of health literacy competency of 2.0±SD of 1.5
(on a scale of 0–4, with 4=low literacy). We did not have
access to their medical records, but the moderator—a
registered nurse—qualitatively classified the severity of
their dementia as moderate (n=9), severe (n=9) or very
severe (n=5).
Most of the 27 caregivers were aged between 45 and 85
and had completed undergraduate degrees (table 1B).
Caregivers reported a mean level of literacy competency
of 0.8±SD of 1.1.
Research processes
Before the interviews, several caregivers offered suggestions on how to reduce the emotional burden of the information on the patient, such as changing some words in a
sentence or adding pictures. As caregivers were the ones
who knew the person best, they were able to warn the
moderator to avoid certain subjects to limit the person’s
distress or anger (eg, driving abilities).
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727
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caregivers’ own perspectives on the strengths/weaknesses
of the DBox were also welcomed.
At the end of the session, able patients and caregivers
completed a self-administered questionnaire, comprising:
(1) the Chew three-item health literacy scale39 adapted
to French (personal communication, Holly Witteman,
Laval University), (2) the patient version of the Information Assessment Method (IAM) for assessing the value of
information,40 (3) eight items built from the Technology
Acceptance Model (TAM-2),41 to assess how useful and
easy to use the DBox was in expressing their priorities to their
healthcare professional regarding the decision to be made and
(4) level of satisfaction with the DBox on a 5-point smileyface rating scale ranging from 1 (sad face) to 5 (smiling
face).
The moderator took written notes during and after the
interviews to describe non-verbal communication and
interactions between the older person and his or her
caregiver.
The interviews were recorded and transcribed verbatim.

Open access

(A) Patients
Characteristic

Frequency (%) n=23

Female
Age (years)

13 (57)

 65–74

0

 75–84

8 (35)

 85 and more

 Elementary

5 (22)

 High school

11 (48)

 College

2 (8.7)

 University

5 (22)

6 (26)

 35 000–49 999

1 (4.3)

 50 000–74 999

3 (13)

 75 000–99 999

1 (4.3)

 100 000–150 000

0 (0)

 150 000+

0 (0)

 (1) Occasionally

4 (17)

 (2) Sometimes

4 (17)

 (3) Often

4 (17)

 (4) Always

4 (17)

 Mean (±SD)

1.7 (±1.5)
4 (17)

 (1) Quite a bit

4 (17)

 (2) Somewhat

3 (13)

 (3) A little bit

3 (13)

 (4) Not at all

9 (39)

 Mean (±SD)

2.4 (±1.6)

5 (22)

 (1) Occasionally

7 (30)

 (2) Sometimes

2 (8.7)

 (3) Often

4 (17)

 (4) Always

5 (22)

 Mean (±SD)
 Marital status

1.9 (±1.5)

  Widow

11 (48)
0 (0)
0 (0)
11 (48)

Characteristic

Frequency (%) n=27

Female
Age (years)

15 (56)
0 (0.0)

 25–44

0 (0.0)

 45–64

13 (48)

 65–84

11 (41)
3 (11)

 No education

0 (0.0)

 Elementary

2 (7.4)

 High school

8 (30)

 College

9 (33)

 University

8 (30)

Self-reported frequency of having someone helping read
medical materials
16 (59)

 (1) Occasionally

4 (15)

 (2) Sometimes

5 (19)

 (3) Often

2 (7)

 (4) Always

0 (0.0)

 Mean (±SD)

0.7 (±1.0)

Self-reported confidence with forms

Self-reported problems learning about medical condition
because of difficulty reading medical materials
 (0) Never

11 (48)

 (0) Never

Self-reported confidence with forms
 (0) Extremely

1 (4.4)

Education

Self-reported frequency of having someone helping read
medical materials
7 (30)

Frequency (%) n=23

  Married or common-law partner

 85+

Health literacy

 (0) Never

  Single

 24 and less

12 (52)

 25 000–34 999

Characteristic

(B) Caregivers

Income (US$)
 0–24 999

(A) Patients

  Divorced
  Living with caregiver, n (%)

Education
0

Continued

  Separated

15 (65)

 No education

Table 1

 (0) Extremely

16 (59)

 (1) Quite a bit

8 (30)

 (2) Somewhat

1 (4)

 (3) A little bit

0 (0.0)

 (4) Not at all

2 (7)

 Mean (±SD)

0.7 (±1.1)

Self-reported problems learning about medical condition
because of difficulty reading medical materials
 (0) Never
 (1) Occasionally

Continued
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727

9 (33)
10 (37)

 (2) Sometimes

6 (22)

 (3) Often

0 (0.0)

 (4) Always
 Mean (±SD)

2 (7)
1.11 (±1.1)
Continued
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Table 1 Demographic characteristics of participating (A)
patients, and (B) caregivers

Open access

(B) Caregivers
Characteristic

Frequency (%) n=27

Relationship with the patient
 Family member

26 (96)

 Friend

1 (4)

 Professional

0 (0.0)

 Other
Approximate number of years in the
care of the patient, mean (±SD)

0 (0.0)
10.3 (±14)

Factors influencing adoption of shared decision-making
Despite the main interview focus on identifying patient
decision aid features influencing their complexity, participants reported additional factors influencing their
adoption of shared decision-making. These factors were
divided among individual moderators, professional practice mediators, social environment mediators and healthcare organisation mediators (figure 2) in keeping with the
Health Literacy Skills framework.36 Additionally, despite
the main interview focus on participants’ intention to
express their priorities to their healthcare professional
regarding the decision to be made, participants spontaneously discussed several other shared decision-making
behaviours, which are listed in figure 2.
Factors influencing the complexity of patient decision aids
Factors that were found to influence the complexity of
patient decision aids were structured under three main
themes: informational content, visual design and values
clarification (listed in figure 2). The next sections
describe these factors as they were brought up during
the interviews and the features or strategies that were
proposed to limit complexity and improve the user experience. A detailed description of these features and strategies are also listed in table 2. Supplementary files #1 and
#2 respectively present samples of the initial and final
versions of one of the three DBoxes studied.
Informational content of the DBoxes
Purpose/topic
Clarifying the purpose of the DBoxes was a more
important concern in the first and second rounds, as
participants devoted more time to commenting on these
aspects. They often did not understand what the DBox
was intended for, as illustrated in this comment from a
caregiver:
My father was starting to experience mild dementia, and when he read the document he got stressed
thinking he would be evaluated. I knew he had read
it, because he talked about it to me and I knew this is
what he was talking about. (Caregiver #6, DBox #2)
Several participants could not understand who the
DBoxes were aimed at:
6

The team prioritised this issue and consequently added
two statements to improve understanding—in large font at
the top of the first page—describing whom the document
was aimed at and what it was supposed to achieve. A pictogram was also added showing a person reading a printed
document to represent the purpose of the DBox. In the last
version (Supplementary file #2), these features were emphasised even more by isolating them on a separate cover page,
but we could not test this new layout as it was added in the last
version. Personal stories were also added to the prototypes,
to provide context for the DBox and its use and purpose.
Participants appreciated the stories, which increased their
interest in the content. They also mentioned that the stories
helped them relate the content to their personal situations,
as described by this patient:
The disorder that this man has (note from the author: the patient is referring to a character in the
personal story), the memory loss and other memory
problems… I thought about all that, my memory’s
slipping away, I hope it’s going to be awhile before I
lose it completely. (Patient #23, DBox #2)
Missing information
In the first evaluation round, several participants formulated
requests, often several, for very specific information missing
from the DBox. They asked for more information on the
health problem itself, on how it was assessed, on options that
were not quite clear, on specific outcomes to an option or on
how to implement an option. Some of these questions were
too specific to generate a change in the DBox template, and
we could generally address them easily by adding to or modifying the text. For example, one caregiver asked for more
information on driving skills assessment:
When you’re driving and you can’t see the street
name, then you can get lost. It’s a physical issue (that
makes driving dangerous), because your eyes are not
working properly. But when does dementia make it
dangerous to drive? (Caregiver #11, DBox #2)
Most of these issues were resolved after the first round.
Some of the requests for more information could
be grouped together into broader categories and the
template modified accordingly, so that future DBox will
have the missing information, before user evaluation.
First, we added a detailed description of each option
to the DBox template to address the needs for more
information on the options. Second, we added a section
listing contacts and resources (Supplementary file #2), to
provide information on the services related to implement
the options. People regularly asked whom to contact
about the less familiar options, such as music or massage
therapy, as illustrated in the following discussion between
two caregivers:
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727
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That has nothing to do with us. It’s not for us (caregiver) or the patient. So who is it for? (Caregiver #9B,
DBox #1).

Table 1 Continued

Open access

Caregiver #1: ‘[…] Perhaps something you could
add here would be ‘refer to such and such a social worker, psychologist, psychotherapist’ but for
psychosocial needs, maybe you should indicate how
to find those resources, which resources and where.
That would be really important. (Caregivers #9A,
DBox #1)
Participants reported fewer issues with missing information as the rounds progressed. Most mentioned that
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727

they would use the information and that they were better
equipped to discuss the health issue with someone, as
demonstrated by this quote:
But I think that document is more to know what’s
best for the person’s well-being: drugs or no drugs. …
And there are options if you don’t want to be taking
drugs. That’s the purpose of the document. … In that
regard I find the document to be complete. (Patient
#1, DBox #1)
7
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Figure 2 Factors influencing adoption of shared decision-making behaviours by patients/caregiver dyads, adapted from
Squiers’ Health Literacy Skills framework.
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Finding

Feature or design strategy to limit issue

Unclear purpose/topic of the patient
decision aid

►► Clear statements in larger fonts describing who the decision aid is aimed at, and what it aims to achieve.
►► Pictogram or images showing people using the patient decision aid to represent its purpose.
►► Personal story displaying the context of use, and purpose of the patient decision aid.

Irrelevance of patient decision aid to
people with dementia

►► Recognising caregivers’ role in decision-making through explicit statements that the patient decision targets

Arduous read or unclear content

►► Systematic and frequent use of high-quality pictograms to illustrate text.
►► Glossary to define complex terminology.
►► Write out the text at a sixth grade reading level.
►► Removal of the references within the text; reference list included on the DBox website.
►► Use ‘priority’ instead of ‘preference’.

Missing information on the options

►► Detailed and comprehensive description of each option.
►► For the more complex options: propose personal stories displaying a person going through the option.

Missing information on the next
steps to implement the selected
option following decision-making

►► Contact section listing contacts, resources and available services to implement each of the option.

Missing topic-specific information,
irrelevant content

►► Use a user-centred design process until information needs are met and all sections are perceived as relevant.

Quality of the evidence

►► Offer information on the quality of the evidence to those interested.

Challenge using the Likert rating
scales in the values clarification
exercise

►► Asking users to select a single preference in a checklist; avoid rating scales.

caregivers equally to patients.

Proposing meaningful priorities in the ►► Involve a panel of patient/caregiver partners at start of development with mandates to (1) propose a list of
priorities to guide the literature review and (2) revise the wording of priorities extracted from the scientific
values clarification exercise
evidence (further evaluation required).
Navigation challenges

►► When the patient decision aid comprises more than two options, use the values clarification exercise to
streamline navigation by inviting users to read more on the options meeting their priorities.

►► Use textual cues to refer to the Grading of Recommendations, Assessment, Development and
Evaluation (GRADE) and to the glossary.

►► Use visual cues (eg, pictogram of the options) and colours to structure the general layout.
Irrelevance of scientific evidence to
patients/caregivers

►► Explain the targeted shared decision-making behaviours in text and, if possible, with pictures.
►► Train patients/caregivers in shared decision-making to prepare them to review information on the benefits and
harms of the options (further evaluation required).

Relevance
In every round, several participants mentioned that they
found the DBoxes to be relevant, credible, interesting
or useful. They explained how the DBoxes provided
good information and made them aware of the options
available:
It’s well presented because we can see the advantages
and disadvantages next to each other. It would definitely help someone to decide who has not made
their mind up yet. It gives you all sides of the coin for
the various options we have. It’s important to plan
ahead as you get older. (Caregiver #15, DBox #3)
They also mentioned that the DBoxes gave them something to think about:
It gets you thinking. It really gives you a good idea.
If you think ‘I want more protection, I don’t want to
be taken advantage of or something’, then that tells
you to draw up advance directives. It points you in the
right direction.(Patient #8, DBox #3)
On the other hand, participants found some parts to be
of little relevance, use or interest. A number of caregivers
mentioned that the DBox was of no use to patients who
could not participate in the decision-making process
8

because of cognitive decline. To address this issue, the
DBox template was modified to give the caregiver equal
billing as a target user, specifically on the cover page in
the bottom line (Supplementary file #2, p. 2) and in the
values clarification exercise (Supplementary file #2, p. 4).
Other participants’ comments were to the effect that
the information on evidence, GRADE ratings and benefit
and harm probabilities was for clinicians and was irrelevant to them, as this quote shows:
Anyway, I mean this page, to be practical—page 4—
the harms, I would take it out altogether. I would
leave it up to the clinicians to read that. We have no
use for the studies that’ve been done. (Caregiver #9,
DBox #1)
No strategy was found to address this in the DBox
template. In the first prototype, the DBox already recommended that the healthcare professional share the decision with the patient, so we emphasised this in the last
version of the template by using a visual representation
of SDM and by putting the message in a box in the last
version to highlight it (Supplementary file #2, p. 3).
Other comments were more topic-specific and could
not be addressed by adjusting the DBox template. For
example, the introduction to DBox #2 (Stopping driving)
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727
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Table 2 Features of patient decision aids and design strategies to limit their complexity and improve users’ experience

Open access
Several participants grasped the essence of the GRADE
scale displaying the quality of the evidence, as this quote
shows:

Take the section aimed at the healthcare professionals […], in any event, I think you probably shouldn’t
put the emphasis on that, or at least you should make
the part that really concerns the patient bigger so
that they can really concentrate on what’s essential.
(Caregiver #6, DBox #2)

No, it’s all very clear. And also when you look at the
legend, it’s even easier to see how advanced the research is from that viewpoint. Some are quite obvious, but others you can see don’t have a lot of data
from what is shown. (Caregiver #16, DBox #3)

Clarity of content
The participants consistently mentioned the complex
terminology and sentence structure as important barriers,
as this quote shows:
Physical activity, touch therapy, music therapy, aroma
therapy: for me, sure, but for them at their age, I’m
not sure they know what they mean. Those who don’t
have much education definitely don’t know what
these are. (Caregiver #13, Dbox #1)
To address this issue, we added a step to the development process, before user testing. It consists in checking the
text reading level with online freeware (eg, https://www.
webpagefx.com/tools/read-able/, WebpageFX USA) so that
it corresponds to a sixth grade level. We also added a glossary to the DBox template, to define more complex terms
for which we could not find simpler synonyms. The notation
‘see definition in the glossary on p. x’ in parentheses after
the term referred users to the glossary. In the last version
(Supplementary file #2), the word was also highlighted and
underlined.
Participants also commented on the risk communication strategies used. One person thought that percentages were obvious and did not understand that the DBox
also used natural frequencies:
It reads ‘Out of 100 people, 33 will experience stress
symptoms'. People are going to think 33% rather
than to keep the two figures separate. … It depends
on the person, but a dog is a dog. You don’t need
to draw it, you can just write ‘dog’. (Caregiver #20,
DBox #3)
In addition, participants were often surprised by the
harms (eg, that stopping driving led to an increased
risk of dying). As mentioned above, some respondents
thought that this type of content should be provided to
clinicians and that it was irrelevant to them.
Several participants did not understand the GRADE
scale. They noted the lack of explicit link between the
GRADE rating beside the evidence and the legend at the
bottom of the page. To address this, the DBox template
now has an invitation to ‘see legend’ in parentheses after
each GRADE symbol. One participant suggested using
green, yellow and red instead of the ‘+’ for a more intuitive representation of the quality of the evidence. This
idea was not implemented because the DBox needed to
be usable in a black and white version.
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727

Visual design
Participants shared several recommendations on the
DBox visual design, which we further categorised into
layout, pictures, colour and font (figure 2).
Layout
‘Layout’ comprised participants’ comments on navigation, organisers, length and density. Navigation proved
difficult in the first rounds as several participants became
lost when they moved from one section to another, such
as between the health options and the contact section
(located at the end of the document). We thus adjusted
the DBox template by adding organisers and textual cues
to the related section (eg, ‘see glossary’, ‘see the list of
resources on page x’).
We also removed the reference list, as the reference
numbers in the text caused confusion. We chose to
provide the reference list on the DBox website instead
for those (eg, caregivers) who might be interested in
reviewing the sources of evidence.
Participants also recommended adding a table of
contents at the beginning of the document to help navigation, and to allow choosing the sections relevant to
them, as this quote shows:
Maybe say, ‘There are a number of activities available.
Choose those that interest you’. Or have an index like
in a book: animal therapy, see page 3. Because maybe
they felt obligated to see all the activities and read
them all. Maybe it was confusing. Maybe give them
the option, or say, ‘Here are several activities that can
reduce aggressiveness…’ (Caregiver #7, DBox #x)
To meet this need, we moved the values clarification exercise to a position right after the 'Introduction' section. This allowed people to choose their priority
first, and then read only about the options meeting those
priorities, instead of having to read about all the options.
In addition to improving navigation, this also shortened
the time required to read the document.
DBox #3 (power of attorney) received several comments
on how complex the information was and how hard it
was for respondents to compare the three legal options.
After receiving several questions from participants on the
legal concepts in the first version of the DBox, we added
more information in the second round, which upped
the number of pages from 5 to 9 in round #2. Users
disliked this longer version, as the quantitative finding
below shows, despite the fact that it was much more
9
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described the healthcare professional’s responsibilities
with regard to driving assessment. Patients and caregivers
considered this irrelevant.

Open access
Well, it’s my generation but not his [speaking of the
person in his care], so when I look at this form, I look
which side is important and which side is not important, then Bingo I complete it. . . . But for him…
(Caregiver #6, DBox #2)

Pictures
In the first round, several people found the DBoxes
hard to read because they consisted mainly of text. Some
people, such as this caregiver, suggested adding pictures
to make things more engaging:

After the first round, we thus removed the Likert scales
and used a checklist instead, asking people to select a single
priority from a list (Supplementary file #2, p. 4). For each
item on the list, the DBox then proposed a list of options for
meeting that priority, and the page number to view evidence
of that option’s benefits and harms. These modifications
improved participants’ understanding of the purpose of the
exercise—participants reflected more on the benefits versus
harms, and before and during the interview they talked
more about their priorities for that decision. For example,
with this new format, some people understood perfectly well
that they had to choose what mattered most to them among
the list of items, but they were reluctant to do so considering
the decisional conflict they had to face:

I don’t think you can get away from having text, but
maybe not so much detail… Maybe you could add
some pictures… maybe a little drawing, a car in an
accident, to provide illustration and so that people
don’t have to concentrate so hard to read the sentence right to the end. (Caregiver #6, BD #2)
In the second round, we therefore added pictograms
strategically to draw attention to the most important text.
These generated positive comments, but we did not use
them systematically, nor consistently, and some participants found them unclear. In the last DBox template that
has not yet been evaluated (Supplementary file #2), we
systematically added pictograms specially designed by a
graphic designer to illustrate (1) the purpose of the DBox
on the cover page, (2) each of the activities covered in the
DBox (Introduction, Clarifying priorities, Exploring the
options, Choosing an option, Glossary), (3) the bottom
line on page 2, (4) each option, and (5) the Contacts
section.
Colours
Participants found the DBoxes’ colours attractive and
helpful to facilitate reading:
It’s well presented. Colourful documents like that are
attractive and nice to consult. It’s also easy to spot information from page to page. Benefits and harms can
be compared side by side and the other. I really liked
the document. (Caregiver #15, DBox #3)
Values clarification exercise
The values clarification exercise underwent major changes
throughout the study. Most participants did not understand the first version of the exercise, which was designed
using the Ottawa Decision Support Framework.38 We
initially observed that a number of participants did not
understand the meaning of the word ‘preference,’ so we
replaced it with ‘priorities’. This resolved the issue and
improved participants’ understanding of the purpose of
the exercise.
Additionally, the exercise asked users to assess the
extent to which each priority mattered to them, using
a 6-level Likert scale. Some people perceived it as too
detailed, and some caregivers mentioned that patients
might have difficulty using this scale, as they were unfamiliar with rating scales:
10

If I have to choose only one—live longer or maintain
a good health—who wouldn’t pick to live as long as
possible? For sure, I would. Or stay in good general
health, of course, I would pick that. I wouldn’t go saying I don’t want to drive anymore. So I don’t know.
It’s a strange question. (Caregiver #16, DBox #2)
We revised the sentences expressing each of the priorities several times, as participants considered some to be
unclear or illogical.
Quantitative results and triangulation with qualitative findings
The quantitative data from the questionnaires suggest
that participants’ perceptions of the DBoxes were generally positive, with TAM-2 mean scores mostly above 4
(scale of 1–7, with 7 indicating positive perceptions),
and satisfaction mean scores above 3 (scale of 1–5, with
5 indicating positive perceptions) (figures 3A, B, 4A, B
and 5A, B).
However, the patients who evaluated DBoxes #2
(driving) and #3 (power of attorney) in round #2 reported
lower satisfaction and lower perceptions of DBox usefulness than did the patients in rounds #1 and #3 or the
caregivers (figure 4A, B, figure 5A, B). They also gave
lower understanding and relevance scores on the IAM
questionnaire (table 3). During the interviews, these five
patients commented repeatedly on the lack of clarity of
the content and on the inappropriate terminology in the
DBoxes, for example:
I have trouble understanding. When you start talking
about legal stuff, you lose me. (Patient #15, BD #3)
The participants in the first round and second rounds
frequently reported problems with the information, but
these were mostly resolved in the third round (tables 3, 4:
cognitive impact of the information). Only three people—
one caregiver (#23) and two patients (#22, #19)—still
reported problems with the information in round 3.
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727
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comprehensive. In the third version, we therefore clarified this information in a large table setting out the legal
implications of the various options (Supplementary file
#2). This addition improved users’ experience, made the
DBox shorter and reduced their complexity.

Open access

The interview transcripts reveal that these patients only
talked about how hard they found the text to understand,
how long it was or how much trouble they had remembering what they had just read. As for the caregiver, he
commented that he thought it was inappropriate for the
DBox to list taxicabs or public transit as resources for
people who need to stop driving due to dementia:
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727

It’s okay for people who don’t have driver’s licences
anymore, but still want to go out and still have the
ability. But there’s no way she could ever take a cab
or assisted transport. It depends on how serious your
cognitive loss is. … At first, things were fine. She
would take cabs to go places. She would travel to and
from her sister’s by cab. But I’m not sure I’d let her
11
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Figure 3 Satisfaction, ease of use and usefulness of the Decision Box #1 (agitation, aggression, psychotic symptoms) as
evaluated by (A) older people with dementia and (B) their caregivers.

Open access

do that now. There are lots of options, and they help
lots of people, but it depends on how bad your memory loss is. (Caregiver #23, BD #2)
Patients and caregivers most frequently reported in
the questionnaire that they expected the information
to help them be better equipped to discuss something
12

with someone else, to have more confidence in
deciding about something with someone else and to
prevent an issue (tables 3 and 4).
Caregivers’ perceptions of DBox #3 (power of attorney)
were also generally observed to improve as the rounds
progressed (figure 5B).
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727
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Figure 4 Satisfaction, ease of use and usefulness of the Decision Box #2 (driving) as evaluated by (A) older people with
dementia and (B) their caregivers.

Open access

Discussion
We studied which features of patient decision aids may limit
their complexity and improve the experience of older adults
living with dementia and their caregivers as they prepare for
shared decision-making with healthcare professionals. We
described a series of practical features and design strategies
to improve the user experience of patient decision aids and
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727

limit the number adjustments required during user testing.
Some participants considered scientific evidence to be for
healthcare professionals’ use only and thus had no interest
in such content. Other participants understood concepts
related to the quality of scientific evidence and methodological biases. Quantitative measures allowed collecting
distinct feedback from patients and caregivers.
13
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Figure 5 Satisfaction, ease of use and usefulness of the Decision Box #3 (power of attorney) as evaluated by (A) older people
with dementia and (B) their caregivers.

Open access

Frequency (n/N)
Round 1

Round 2

Round 3

All round

  … totally relevant

3/9

0/7*

0/5*

3/21

   … relevant

6/9

4/7*

5/5*

15/21

  … somewhat relevant

0/9

1/7*

0/5*

1/21

   … irrelevant

0/9

2/7*

0/5*

2/21

   … completely

3/9

3/7*

1/5*

7/21

   … mostly

4/9

1/7*

2/5*

7/21

   … poorly

1/9

2/7*

2/5*

5/21

  … not at all

1/9

1/7*

0/5*

2/21

 They learnt something new

4/9

0/8

2/6

6/23

 This information allowed them to confirm what they do,
or did

5/9

3/8

2/6

10/23

 They are reassured

6/9

1/8

3/6

10/23

 They were reminded of something they already knew

5/9

1/8

1/6

7/23

 They are motivated to learn more

4/9

2/8

4/6

10/23

 There is a problem with the presentation of this
information

5/9

1/8

2/6

8/23

 They disagree with the content of this information

0/9

0/8

0/6

0/23

 This information is potentially harmful

1/9

1/8

0/6

2/23

5/9

4/8

2/6

11/23

  …help them improve their understanding of a particular 3/5
issue and make a decision

1/4

0/2

4/11

  …help them do something when they did not know
what to do

2/5

0/4

0/2

2/11

  …convince them to do something that they already
wanted to do

1/5

1/4

0/2

2/11

  …allow them to change the way they do something

2/5

1/4

0/2

3/11

  …allow discussing something with someone else (a
relative or a healthcare professional)

5/5

2/4

1/2

8/11

  …be less worried

2/5

0/4

0/2

2/11

  …be better equipped to discuss something with
someone else (a relative or a healthcare professional)

4/5

3/4

2/2

9/11

  …have more confidence in deciding something with
someone else (a relative or a healthcare professional)

3/5

1/4

1/2

5/11

  …handle an issue

2/5

1/4

0/2

3/11

  …prevent an issue (or prevent it from getting worse)
 They expect no benefits

4/5
2/5

0/4
0/4

0/2
0/2

4/11
2/11

Relevance
 This information is…

Understanding
 They understood this information…

Cognitive impact of the information

Information use
 They will use this information
 This information will…

Expected benefits of the information
 They expect the information to help…

Continued
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Table 3 Patients’ report of the value of Decision Boxes per round: ratings based on the patient version of the Information
Assessment Method40

Open access

Frequency (n/N)
Expected consequences
 They expect that the use of this information can have a
negative impact on their well-being of their health

Round 1

Round 2

Round 3

All round

1/5

1/4

0/2

2/11

*One missing data.

Strength and weaknesses of the study
A strength of this research project lies in its multiple
case design that allowed suggesting general features for
adapting patient decision aid templates to user needs.
Integration of user feedback in a UCD approach also
represents a strength of this study. However, caregivers
may have been less spontaneous in some of their opinions because of the presence of the person in their care,
and this could have influenced our conclusions. The
presence of caregivers may also have caused some of the
seniors with dementia to be less spontaneous, particularly if their caregivers played a dominant role in the
dyad. On the other hand, inviting caregivers to reflect
on the changes needed for the patient decision aids to
address the needs of the person in their care provided
an opportunity to benefit from caregivers’ own expertise in dementia while still receiving direct input from
the patients themselves.
Relation to other studies
This is the first study focused on identifying general
design features to tailor patient decision aids to the needs
of seniors with dementia. It is also unique in its focus
on the primary care offered to older persons living with
dementia. Indeed, we found only three other reports on
the impacts of patient decision aids, which targeted caregivers of older adults with advanced dementia recruited
in nursing homes or acute care settings.23 24 42 Their development and evaluation were guided by the Ottawa Decision Support framework,38 which the authors adapted
minimally. In one study, they added a tutorial regarding
study design and the strength of evidence to the patient
decision aid, due to limited high-quality evidence
regarding the proposed options.24 In the other, they specified revising the printed decision aid to a sixth grade
reading level, and sizes 16–20 font,23 which agrees with
our proposed features.
Other web-based support tools for this population
have been studied, but did not qualify as patient decision aids.43–45 For example, the FIT and DEM-DISC tools
addressed a major gap, by helping caregivers of older
adults living with dementia in clarifying their most
pressing needs and identifying supportive products and
services meeting those needs.43 44 This converges with
the current study findings that patient decision aids for
this population should provide a list of the available
resources to support users in their implementation
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727

of the selected option. Interestingly, among the three
designs evaluated for FIT, caregivers and healthcare
professionals appreciated the exercise that used ticking
of checkboxes the most, as it was more familiar to them
and allowed people to view all the choices at once.43
Another such tools worth mentioning is the web-based
DecideGuide that served to support communication and
step-by-step shared decision-making among the network
of people involved in the care of the person living with
dementia.45 However, most of the challenges reported
by users of the DecideGuide concerned web-based and
interactive aspects of the tool, and are not applicable to
a printed patient decision aid.
Interestingly, some of the current study participants
understood the GRADE level of confidence display,
which provides a deeper understanding of the uncertainty associated with each risk estimate. GRADE ratings
communicate one of the types of uncertainty related to
the outcomes of medical interventions, which is the
ambiguity about the strength or validity of evidence
about risks,46 also named ‘epistemic uncertainty’.47
Despite the influence of uncertainty on patients’
choices, there is considerable variation in approaches
to communicate it in the patient decision aids currently
available, and more than half do not communicate
epistemic uncertainty.21 The current project thus adds
observations on the potential of the GRADE strategy to
communicate epistemic uncertainty to patients/caregivers. Future research should look into how GRADE
ratings are understood by patients, and how they influence patient preferences.
Participants requested that we enliven the documents
by adding pictures. Research on health communication suggests that combining well-designed pictures
with written or spoken text enhances attention, recall of
health education information and understanding, especially among groups with lower literacy.48 Pictures should
illustrate key points, be accompanied by text using simple
language, be simple to minimise distracting details and
be selected with people from the intended audience to
ensure cultural relevance.48 While several studies focus on
the inclusion of graphs in patient decision aids to improve
risk understanding,49 50 fewer focus on the impacts of other
types of pictures on user experience of these tools. Importantly, a recent qualitative study described how pictures
conveying important and detailed information combined
15
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Table 3 Continued

Open access

Frequency (n/N)
Round 1

Round 2

Round 3

All round

  … totally relevant

3/11

6/10

2/6

11/27

   … relevant

8/11

4/10

3/6

15/27

  … somewhat relevant

0/11

0/10

1/6

1/27

   … irrelevant

0/11

0/10

0/6

0/27

   … completely

4/11

8/10

3/6

15/27

   …mostly

6/11

2/10

3/6

11/27

   …poorly

1/11

0/10

0/6

1/27

  …not at all

0/11

0/10

0/6

0/27

 They learnt something new

2/11

5/10

5/6

12/27

 This information allowed them to confirm what they
do, or did

6/11

5/10

2/6

13/27

 They are reassured

1/11

4/10

4/6

9/27

 They were reminded of something they already knew

3/11

3/10

2/6

8/27

 They are motivated to learn more

4/11

6/10

2/6

12/27

 There is a problem with the presentation of this
information

4/11

2/10

1/6

7/27

 They disagree with the content of this information

2/11

0/10

0/6

2/27

 This information is potentially harmful

1/11

0/10

0/6

1/27

7/11

9/10

6/6

22/27

1/7

2/9

4/6

7/22

  …help them do something when they did not know 0/7
what to do

0/9

1/6

1/22

  …convince them to do something that they already 2/7
wanted to do

2/9

3/6

7/22

  …allow them to change the way they do
something

0/7

1/9

2/6

3/22

  …allow discussing something with someone else
(a relative or a healthcare professional)

2/7

6/9

2/6

10/22

  …be less worried

0/7

4/9

4/6

8/22

  …be better equipped to discuss something
with someone else (a relative or a healthcare
professional)

6/7

7/9

4/6

17/22

  …have more confidence in deciding something
with someone else (a relative or a healthcare
professional)
  …handle an issue

2/7

3/9

2/6

7/22

1/7

3/9

2/6

6/22

Relevance
 This information is…

Understanding
 They understood this information…

Cognitive impact of the information

Information use
 They will use this information
 This information will…
  …help them improve their understanding of a
particular issue and make a decision

Expected benefits of the information
 They expect the information to help them…

Continued

16

Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727

BMJ Open: first published as 10.1136/bmjopen-2018-027727 on 9 May 2019. Downloaded from http://bmjopen.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

Table 4 Caregivers’ report of the value of Decision Boxes per round: ratings based on the patient version of the Information
Assessment Method40

Open access

Frequency (n/N)
Round 1

Round 2

Round 3

All round

  …prevent an issue (or prevent it from getting
worse)

2/7

3/9

6/6

11/22

 They expect no benefits

0/7

0/9

0/6

0/22

Expected consequences
 They expect that the use of this information can have 0/7
a negative impact on their well-being of their health

1/9

0/6

1/22

with icon arrays in a patient decision aid were perceived
as explanatory and easy to understand by women of low
socioeconomic status.27 There is also some evidence on
the pictures characteristics to support informed decision-making,51 but high-quality evidence on the impacts
of pictures—and their key features—on decision quality
is still lacking.
Our findings also provide new evidence on the factors
potentially influencing the health literacy demand of a
stimulus, recognised in the Health Literacy Skills framework36 as influencing comprehension of the message.
Our practical descriptions of content and visual design
features of health-related stimuli allow shifting the focus
away from the person targeted, towards improvement of
the stimuli to reach wider audiences.
Meaning and implications of findings
Some comments by participants were useful to suggest
features to be used systematically so that the same issues
would not come up again when new patient decision aids
are developed. On the other hand, some of the reported
issues cannot be addressed generally, as they were specific
to a given health problem, intervention or outcome. UCD
thus remains essential to help users clarify their needs.
For example, some topics require the use of technical
terminology, such as BD #3 on the power of attorney
that included a lot of legal terminology. Some topics may
also elicit a very strong emotional response, which might
be impossible to foresee and may lengthen the design
process.
The glossary proved essential for patient decision aids
targeting older adults with dementia and their caregivers,
but navigation to access it was a challenge. Web-based
decision aids should use pop-ups or other methods to
provide definitions without further navigation.
When patient decision aid templates require major
changes to address topic-specific issues, developers
should plan one or several additional evaluation rounds.
In the current study, the DBox on the power of attorney
required adding much information on the various legal
options in the second round, generating lower scores
before the table comparing the various options and their
features were incorporated in the third round.
The wording used to express priorities required several
rounds before we were able to arrive at the best expression, which suggests that the list of priorities would benefit
Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727

from the input from a patient/caregiver expert panel.
Moreover, the panel could be involved early in the rapid
review process, to help identify those priorities, accelerate
the review process and streamline the literature search to
identify patient priorities early on.
Having questionnaires made it possible to collect
patients’ perceptions independently from their caregivers’. This might be a good way to ensure that patients
with caregivers nevertheless make their preferences
known and questionnaires could be validated in this
regard specifically with people with dementia.
Unanswered questions and future research
Several participants questioned the provision of scientific evidence on the benefits and harms of the available
options in the DBoxes. Such comments might reflect a
negative attitude toward the shared decision-making
approach, but more likely demonstrates a lack of understanding of shared decision-making principles, namely
that patients should be informed of the benefits and
harms of each option to partake in decision-making. This
suggests that patient/caregiver education is required to
change attitudes towards shared decision making (SDM)
before patients and caregivers can really partake in
shared decision-making. Training is a promising strategy
to address this issue.52
To improve understanding of risks, the DBoxes provide
probabilities formulated in two different ways, that is, in
natural frequencies (eg, for every 100 persons, 30 experience an effect) and in percentages (30%). Our risk
communication strategy thus conforms with the current
literature to the effect that risks should be presented
in several formats to ensure that a broader audience is
attained.53 However, we did not use icon arrays, to avoid
lengthening the DBox, which we designed as a printable
pdf. With as many as 10 options and 62 health outcomes
in some of the DBoxes for this population, icon arrays
seemed inappropriate. A future study on a web-based
DBox would be useful to assess older adults’ perceptions
of icon arrays displayed in pop-up windows.
More research is required to evaluate whether the
modified DBox template, which now comprises several
features intended to improve understanding, will allow
designing more satisfactory patient decision aids for this
population in fewer UCD rounds.
17

BMJ Open: first published as 10.1136/bmjopen-2018-027727 on 9 May 2019. Downloaded from http://bmjopen.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

Table 4 Continued

Open access

Acknowledgements The authors would like to thank the participants whose
thoughtful recommendations helped to modify the DBoxes. The authors would like
to thank Danielle Caron for her support in creation and modification of DBoxes,
Laura Bogza, Camille Lepage-Perusse and Josée Boulet for designing the DBoxes,
Elina Farmanova for revising the literacy level of the DBoxes and Pierre-Hugues
Carmichael for his help in quantitative analysis. The authors would also like to thank
Grant Hamilton for the writing assistance. This project could not have been realised
without the great implication of many healthcare professionals in participants
recruitment : Anne Myrand (Christ-Roi center), Pascale Robichaud (Christ-Roy
center), Kim Willcocks (Hôpital Chauveau), Annie Desgagnées (Hôpital de Ste-Anne
de Beaupré), Chantal Beauchemin (Hôpital Jeffrey Hale), Nicole Vézina (Hôpital
regional de St-Raymond de Portneuf), Nathalie Gagnon (Hôpital du St-Sacrement),
Lise Laliberté (Hôpital de l’Enfant-Jésus) and all their colleagues who contributed
to recruitment. The authors would also like to thank the caregiver partner, Madame
Juliette Lafontaine-Bruneau, for sharing her experience and expertise and
contributing to the design and conduct of this research project.
Contributors AMCG designed this study with JL-B, PV, EK, HW and FL. AMCG
and GB collected, analysed and interpreted the data. JL-B, PV, EK, AMCG and GB
critically revised and coauthored one or several DBoxes studied herein. AMCG,
GB, HW and M-CT participated in the initial drafting of the manuscript. All authors
drafted, critically revised and gave final approval of the article. AMCG acts as
guarantor.
Funding This work was supported by the Ministère de l’Économie, de l’Innovation
et de l’Exportation du Québec, grant #2014-2015-PSVT2-31494, and by the Société
de Valorisation SOVAR, Quebec city, Canada.
Disclaimer The study funders played no role in the study design, collection,
analysis and interpretation of data, writing of the report or in the decision to submit
the article for publication.
Competing interests None declared.
Patient consent for publication Not required.
Ethics approval This study was approved by the Comité Central d’Éthique de la
Recherche of the Ministère de la Santé et des Services Sociaux (#15-16-05).
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement No additional data are available.
Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.o rg/licenses/by-nc/4 .0/.

References

1. Prince M, Wimo A, Guerchet M, et al. World Alzheimer Report 2015.
The global impact of dementia. An analysis of prevalence, incidence,
cost & trends. London: Alzheimer’s Disease International, 2015.
2. Courtney C, Farrell D, Gray R, et al. Long-term donepezil treatment in
565 patients with Alzheimer's disease (AD2000): randomised doubleblind trial. Lancet 2004;363:2105–15.

18

3. Birks J. Cholinesterase inhibitors for Alzheimer's disease. Cochrane
Database Syst Rev 2006:CD005593.
4. Poirier A, Voyer P, Légaré F, et al. Caring for seniors living with
dementia means caring for their caregivers too. Can J Public Health
2018;108:e639–e642.
5. Charles C, Gafni A, Whelan T. Decision-making in the physicianpatient encounter: revisiting the shared treatment decision-making
model. Soc Sci Med 1999;49:651–61.
6. Reyna VF, Nelson WL, Han PK, et al. How numeracy influences
risk comprehension and medical decision making. Psychol Bull
2009;135:943–73.
7. Gazmararian JA, Baker DW, Williams MV, et al. Health literacy
among Medicare enrollees in a managed care organization. JAMA
1999;281:545–51.
8. Clayman ML, Roter D, Wissow LS, et al. Autonomy-related behaviors
of patient companions and their effect on decision-making activity in
geriatric primary care visits. Soc Sci Med 2005;60:1583–91.
9. Butow P, Juraskova I, Chang S, et al. Shared decision making coding
systems: how do they compare in the oncology context? Patient
Educ Couns 2010;78:261–8.
10. Laidsaar-Powell RC, Butow PN, Bu S, et al. Physician-patientcompanion communication and decision-making: a systematic
review of triadic medical consultations. Patient Educ Couns
2013;91:3–13.
11. Deber RB, Kraetschmer N, Urowitz S, et al. Do people want
to be autonomous patients? Preferred roles in treatment
decision-making in several patient populations. Health Expect
2007;10:248–58.
12. Menne HL, Tucke SS, Whitlatch CJ, et al. Decision-making
involvement scale for individuals with dementia and family
caregivers. Am J Alzheimers Dis Other Demen 2008;23:23–9.
13. Sepucha KR, Abhyankar P, Hoffman AS, et al. Standards for
UNiversal reporting of patient Decision Aid Evaluation studies: the
development of SUNDAE Checklist. BMJ Qual Saf 2018;27:380–8.
14. Joseph-Williams N, Newcombe R, Politi M, et al. Toward minimum
standards for certifying patient decision aids: a modified delphi
consensus process. Med Decis Making 2014;34:699–710.
15. Elwyn G, O'Connor A, Stacey D, et al. Developing a quality criteria
framework for patient decision aids: online international Delphi
consensus process. BMJ 2006;333:417.
16. Stacey D, Légaré F, Lewis K, et al. Decision aids for people facing
health treatment or screening decisions. Cochrane Database Syst
Rev 2017;4:CD001431.
17. McCaffery KJ, Holmes-Rovner M, Smith SK, et al. Addressing
health literacy in patient decision aids. BMC Med Inform Decis Mak
2013;13(Suppl 2):S10.
18. Wolf M. Health literacy. In: Fischhoff B, Brewer NT, Downs JS,
eds. Communicating risks and benefits: an evidence-based user’s
guide. Silver Spring, MD: Food and Drug Administration (FDA), US
Department of Health and Human Services, 2011:77–88.
19. U.S. Department of Health and Human Services, Office of Disease
Prevention and Health Promotion. National action plan to improve
health literacy, 2010.
20. Seligman HK, Wallace AS, DeWalt DA, et al. Facilitating behavior
change with low-literacy patient education materials. Am J Health
Behav 2007;31(Suppl 1):69–78.
21. Bansback N, Bell M, Spooner L, et al. Communicating uncertainty
in benefits and harms: a review of patient decision support
interventions. Patient 2017;10:311–9.
22. Bombak AE, Hanson HM. A critical discussion of patient engagement
in research. J Patient Cent Res Rev 2017;4:39–41.
23. Hanson LC, Carey TS, Caprio AJ, et al. Improving decision-making
for feeding options in advanced dementia: a randomized, controlled
trial. J Am Geriatr Soc 2011;59:2009–16.
24. Mitchell SL, Tetroe J, O'Connor AM. A decision aid for long-term
tube feeding in cognitively impaired older persons. J Am Geriatr Soc
2001;49:313–6.
25. Giguere AM, Labrecque M, Haynes RB, et al. Evidence summaries
(decision boxes) to prepare clinicians for shared decision-making
with patients: a mixed methods implementation study. Implement Sci
2014;9:144.
26. Giguere A, Légaré F, Grad R, et al. Decision boxes for clinicians to
support evidence-based practice and shared decision making: the
user experience. Implement Sci 2012;7:72.
27. Durand MA, Alam S, Grande SW, et al. 'Much clearer with pictures':
using community-based participatory research to design and test a
Picture Option Grid for underserved patients with breast cancer. BMJ
Open 2016;6:e010008.
28. Gagné ME, Légaré F, Moisan J, et al. Development of a patient
decision aid on inhaled corticosteroids use for adults with asthma. J
Asthma 2016;53:964–74.

Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727

BMJ Open: first published as 10.1136/bmjopen-2018-027727 on 9 May 2019. Downloaded from http://bmjopen.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

Author affiliations
1
Laval University Research Centre on Primary Care and Services, Centre integre
universitaire de sante et de services sociaux de la Capitale-Nationale, Quebec City,
Quebec, Canada
2
Laval University, Family and Emergency Medicine, Quebec City, Quebec, Canada
3
Knowledge Transfer and Health Technology Assessment Research Group, Research
Center of Centre hospitalier universitaire de Québec (CRCHUQ), Quebec City,
Quebec, Canada
4
Family Medicine and Emergency Medicine, Universite Laval Faculte de medecine,
Quebec City, Quebec, Canada
5
Caregiver partner, Quebec City, Quebec, Canada
6
Faculte des Sciences Infirmieres de l'Universite Laval, Quebec City, Quebec,
Canada
7
Laval University Research Center on Primary Care and Services, Centre integre
universitaire de sante et de services sociaux de la Capitale-Nationale, Quebec City,
Quebec, Canada
8
Family Medicine and Emergency Medicine, Laval University, Quebec City, Quebec,
Canada

Open access
42. Hanson LC, Zimmerman S, Song MK, et al. Effect of the goals of
care intervention for advanced dementia: a randomized clinical trial.
JAMA Intern Med 2017;177:24–31.
43. Cila N, van Zuthem H, Thomése F, et al; FIT decision aid: Matching
the needs of people with dementia and caregivers with products and
services. IFIP conference on human-computer interaction: Springer,
2017:442–52.
44. van der Roest HG, Meiland FJ, Jonker C, et al. User evaluation of
the DEMentia-specific Digital Interactive Social Chart (DEM-DISC).
A pilot study among informal carers on its impact, user friendliness
and, usefulness. Aging Ment Health 2010;14:461–70.
45. Span M, Hettinga M, Groen-van de Ven L, et al. Involving people with
dementia in developing an interactive web tool for shared decisionmaking: experiences with a participatory design approach. Disabil
Rehabil 2018;40:1410–20.
46. Politi MC, Han PK, Col NF. Communicating the uncertainty of
harms and benefits of medical interventions. Med Decis Making
2007;27:681–95.
47. Han PK, Klein WM, Arora NK. Varieties of uncertainty in health care: a
conceptual taxonomy. Med Decis Making 2011;31:828-38.
48. Houts PS, Doak CC, Doak LG, et al. The role of pictures in
improving health communication: a review of research on attention,
comprehension, recall, and adherence. Patient Educ Couns
2006;61:173–90.
49. Ancker JS, Senathirajah Y, Kukafka R, et al. Design features of
graphs in health risk communication: a systematic review. J Am Med
Inform Assoc 2006;13:608–18.
50. Lipkus IM. Numeric, verbal, and visual formats of conveying health
risks: suggested best practices and future recommendations. Med
Decis Making 2007;27:696–713.
51. Morony S, McCaffery KJ, Kirkendall S, et al. Health literacy demand
of printed lifestyle patient information materials aimed at people
with chronic kidney disease: are materials easy to understand and
act on and do they use meaningful visual aids? J Health Commun
2017;22:163–70.
52. McCaffery KJ, Morony S, Muscat DM, et al. Evaluation of
an Australian health literacy training program for socially
disadvantaged adults attending basic education classes: study
protocol for a cluster randomised controlled trial. BMC Public
Health 2016;16:454.
53. McCaffery KJ, Smith SK, Wolf M. The challenge of shared decision
making among patients with lower literacy: a framework for research
and development. Med Decis Making 2010;30:35–44.

Bilodeau G, et al. BMJ Open 2019;9:e027727. doi:10.1136/bmjopen-2018-027727

19

BMJ Open: first published as 10.1136/bmjopen-2018-027727 on 9 May 2019. Downloaded from http://bmjopen.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

29. Plaisance A, Witteman HO, LeBlanc A, et al. Development of
a decision aid for cardiopulmonary resuscitation and invasive
mechanical ventilation in the intensive care unit employing usercentered design and a wiki platform for rapid prototyping. PLoS One
2018;13:e0191844.
30. Savelberg W, van der Weijden T, Boersma L, et al. Developing a
patient decision aid for the treatment of women with early stage
breast cancer: the struggle between simplicity and complexity. BMC
Med Inform Decis Mak 2017;17:112.
31. Witteman HO, Dansokho SC, Colquhoun H, et al. User-centered
design and the development of patient decision aids: protocol for a
systematic review. Syst Rev 2015;4:11.
32. Woodard TL, Hoffman AS, Covarrubias LA, et al. The Pathways
fertility preservation decision aid website for women with cancer:
development and field testing. J Cancer Surviv 2018;12:101–14.
33. U.S. Dept. of Health and Human Services. The Research-Based
Web Design & Usability Guidelines, Enlarged/Expanded edition.
2014;2006 http://usability.gov
34. Albert W, Tullis T. Measuring the user experience: collecting,
analyzing, and presenting usability metrics. Newnes, 2013.
35. Lawani MA, Valéra B, Fortier-Brochu É, et al. Five shared decisionmaking tools in 5 months: use of rapid reviews to develop decision
boxes for seniors living with dementia and their caregivers. Syst Rev
2017;6:56.
36. Squiers L, Peinado S, Berkman N, et al. The health literacy skills
framework. J Health Commun 2012;17(Suppl 3):30–54.
37. Office of Device Evaluation of the Center for Devices and
Radiological Health. Applying human factors and usability
engineering to medical devices: guidance for industry and food
and drug administration staff. 2016 http://www.fda.gov/downloads/
MedicalDevices/./UCM259760.pdf
38. O’Connor MA. Ottawa decision support framework to address
decisional conflicy. 2006 https://decisionaid.ohri.ca/docs/develop/
ODSF.pdf
39. Chew LD, Griffin JM, Partin MR, et al. Validation of screening
questions for limited health literacy in a large VA outpatient
population. J Gen Intern Med 2008;23:561–6.
40. Pluye P, Granikov V, Bartlett G, et al. Development and content
validation of the information assessment method for patients and
consumers. JMIR Res Protoc 2014;3:e7.
41. Venkatesh V, Davis FD. A theoretical extension of the technology
acceptance model: four longitudinal field studies. Manage Sci
2000;46:186–204.

