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Abstract

Background: Mild cognitive impairment (MCI) is often considered a transitional state between normal and pathologic (eg,
dementia) cognitive aging. Although its prognosis varies largely, the diagnosis carries the risk of causing uncertainty and
overtreatment of older adults with MCl who may never progress to dementia. Decision aids help people become better informed
and more involved in decision making by providing evidence-based information about options and possible outcomes and by
assisting them in clarifying their personal valuesin relation to the decision to be made.

Objective: This study aimed to incorporate features that best support values clarification and adjust the level of detail of a
web-based decision aid for individuals with MCI.

Methods: We conducted arapid review to identify options to maintain or improve cognitive functions in individuals with MCI.
The evidence was structured into a novel web-based decision aid designed in collaboration with digital specialists and graphic
designers. Qualitative and user-centered evaluations were used to draw on users knowledge, clarify values, and inform potential
adoption in routine clinical practice. We invited clinicians, older adults with MCI, and their caregivers to evaluate the decision
aid in 6 consecutive rounds, with new participants in each round. Quantitative data were collected using the Values Clarity and
Informed subscales of the Decisional Conflict Scale, the System Usability Scale, the Ottawa Acceptability questionnaire, and a
5-point satisfaction rating scale. We verified their comprehension using a teach-back method and recorded usahility issues. We
recorded the audio and computer screen during the session. An inductive thematic qualitative analysis approach was used to
identify and describe the issues that arose. After each round, an expert panel met to prioritize and find solutions to mitigate the
issues. An integrated analysis was conducted to confirm our choices.

Results: A tota of 7 clinicians (social workers, nurses, family physicians, psychologists) and 12 older (=60 years)
community-dwelling individuals with MCI, half of them women, with education levels going from none to university diploma,
were recruited and compl eted testing. The thematic analysis revealed 3 mgjor issues. First, the user should be guided through the
decision-making process by tailoring the presentation of optionsto users’ priorities using the values clarification exercise. Second,
its content should be simple, but not simplistic, notably by using information layering, plain language, and pictograms. Third,
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the interface should be intuitive and user friendly, utilize pop-up windows and information tips, avoid drop-down menus, and
limit the need to scroll down. The quantitative assessments corroborated the qualitative findings.

Conclusions: Thisproject resulted inapromising web-based decision aid that can support decision making for MCl intervention,
based on the personal values and preferences of the users. Further ongoing research will allow itsimplementation to be tested in

clinical settings.
(J Med Internet Res 2020;22(8):€17406) doi: 10.2196/17406
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Introduction

Mild Cognitive I mpair ment

Mild cognitive impairment (MCI) is characterized by adecline
in cognitive functioning that is more pronounced than normal
aging but does not significantly compromise activities of daily
living. The impairment can affect memory, language, problem
solving, or attention, among others[1]. MCI iscommon in adults
aged =60 years, with a prevalence of 6.7% among adults aged
60 to 64 years and 25.2% among adults aged 80 to 84 years[2].
MCI is often considered an early manifestation of pathologic
cognitive decline, such asdementia[3]. However, asit can have
several causes, its prognosis varies considerably and, although
thereisaclear risk of dementia, it isalso possibleto see stability
and improvement over time [4]. A diagnosis of MCI therefore
carries uncertainty and the risk of overtreatment of older adults
with MCI who may never progress to dementia [4]. When
worried individuals consult their physicians, they need clear
information on the options availableto prevent cognitive decline
and on each option’s probabl e benefits and harms.

Decision Aids

Decision aidsare standardized toolsthat providethisinformation
and support decision making for the best course of action [5,6].
They help people become more informed and engaged in
decision making by providing evidence-based information about
all available options and their positive and negative outcomes,
and by assisting them in clarifying their persona values in
relation to the decisions to be made [7]. These tools help
improve people's knowledge regarding options and risks,
increase decisional comfort, stimulate them to participate in
decison making, and improve patient-professional
communication when compared with care without the use of
decisionaids[7]. Inrecent years, our team has studied thedesign
features of printable decision aids, or decision boxes, to help
health care professionals (HCPs) and patients understand
evidence-based information and promote shared decision making
[8-10]. However, little is known about how detailed decision
aids need to beto support an evidence-informed and value-based
decision [7]. Moreover, decision aids have seldom been tested
with older populations [11] or in the context of MCI.

Considering the differences between the decision-making
patterns of older and younger adults[12], such asthe preference
of older adultsfor fewer optionsthan younger adults[13], lower
levels of literacy and numeracy among older adults compared
with younger adults [14,15], the presence of caregiversin the
decision-making circles of older adults [16,17], and more
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frequent sensory deficits among older adults compared with
younger adults[18], thereisaneed for adecision aid devel oped
in a user-centered way with input from older adults, family or
friend caregivers, and professionals, to empower and support
this specific population in health care decision making.

Design of Web-Based Decision Aidsfor Older Adults
With Mild Cognitive Impair ment

With theinternet becoming aprimary source of information for
consumers looking for health information and advice [19,20],
web-based decision aids need to be investigated further [21].
Although several models of web-based decision aids have been
tested, evidence about the best use of interactive featuresis still
limited. A 2016 systematic review of studies conducted with
adults found that the use of interactive features in web-based
decision aids can help improve decision making in
preference-sensitive contexts [22]. The review concluded that
features that allowed users to control the order in which they
viewed the content, its level of detail, and the type of evidence
presented were hel pful in supporting decision making. However,
it also demonstrated that having too many tailoring options
might cause more decisional conflict and decreased knowledge
compared with decision aidswithout thesefeatures. Thereview
also concluded that features such as values clarification
exercises, feedback, and social support had varying effects on
decision making, depending on their design, which pointsto a
need for further studies.

Therefore, this study aimed to identify and apply features that
best support values clarification and understanding of evidence
in older adults with MCI, and to adjust the level of detail of a
web-based decision aid inspired by the decision box template,
for individuals with MCI.

Methods

Study Approach and Design

We used a user-centered approach [23] to design a web-based
decision aid that improves the users knowledge, vaues
clarification, and its adoption in routine clinica practice. We
asked individuals with MClI, as well as HCPs, to evaluate the
web-based decision aid in 6 consecutive rounds using mixed
methods comprising  semistructured  interviews and
questionnaires[24-26]. New participants wererecruited for each
round. We also verified the comprehension of the information
using a teach-back method and recorded any usability issues.
We recorded the audio and computer screen during the session.
After each evaluation round, we analyzed the data and, based
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on the findings, tailored the web-based decision aid to improve
user experience.

Prototype Conception

On the basis of a published rapid-review approach [27], we
synthesized evidence on the benefits and harms of the available
options to maintain or improve cognitive functions in older
adults with MCI. The evidence gathered was structured into a
decision box template, which is in accordance with the
international patient decision aid standards and has been
described in earlier publications[8,9]. To ensurethat the content
addressed the users’ needs and was scientifically valid, we then
formed an expert advisory panel consisting of 8 clinicians (2
nurses, 2 family physicians, aneuropsychologist, ageriatrician,
an occupational therapist, and a pharmacist). We invited the
members of the panel to review the content, which was then
adjusted to take into account their recommendations before
testing with potential users.

The informational content was then inserted into a mock-up
designed to support older adultswith MCI in making informed
and value-based decisions with their hedlth care team. More
specifically, we designed the web-based decision aid to (1)
allow peopleto weigh the probabilities of experiencing benefits
against the probabilities of experiencing harms, for al the
available options; (2) allow people to clarify what is most
important to them; and (3) support people in voicing their
priorities to their health care team. The design process was
inspired by steps 3to 5 of the Center for eHealth and Wellbeing
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Research guidelines [28,29], which describe the design,
operationalization, and evaluation of atool. Development was
initially informed by areview of the literaturein the process of
devel oping web-based decision aidsand their features[22,30-32]
and select examples of web-based evidence summaries and
decision aids (eg, drug facts boxes developed by Steven
Woloshin and Lisa Schwartz and used by the US Food and Drug
Administration [no longer available in a web-based format],
MAGI Capp devel oped by Making Grading of Recommendations
Assessment, Development, and Evauation [GRADE] the
Irresistible Choice, and option grids developed by Peter Scalia,
Glyn Elwyn and Marie-Anne Durand and commercialized by
EBSCO Headlth). Then, in a collaborative and iterative effort,
we conducted several brainstorming sessions to discuss the
functionality, user experience, and purpose of each of the
web-based decision aid’s components. The team comprised a
computer analyst, 2 graphic designers specialized in website
interfaces (one of whom was EB), a researcher specialized in
dementiaand health literacy (EF), and the principal investigator
(AG), who specializes in shared decision making and is the
developer of the decision box template.

In this prototype, potential users were guided through alinear
decision-making process going from a general introduction to
a description of the available options to a values clarification
exercise before making a decision (Figure 1). Users could then
go back to change their choices as many times as they liked.
Once adecision was made, they could view their profile, which
summarized their priorities, decisions, and decisional comfort.
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Figure 1. Navigation through the various sections of the web-based decision box as planned in the first prototype, before user testing.

1. Introduction

3. Values clarification
exercise

4. Feedback of exercise
results to users

5. Make a decision

6. Portrait

Population and Sampling Strategy

Adults aged =60 years with MClI, their informa caregivers if
they had one, and HCPs of any profession who practiced in
family medicine clinicswere eligibleto participate. Weinitialy
invited HCPswho worked in 7 primary care clinicsin the areas
surrounding Quebec City. We sent them an email to explain the
study and invited them to confirm their interest in participating
in the study using alink to a web survey. We then asked those
who agreed to participate to identify eligibleindividualsamong
their patients, who scored between 18 and 26 on the Montreal
Cognitive Assessment [33] and to contact them to ask their
permission for the research team to contact them. Only the
contact details of people who expressed an interest in
participating in the study were shared with the research team.
As we experienced challenges recruiting participants with this
strategy, we also invited people with MCI who were registered
in a Quebec database managed by one of us (CH). A diagnostic
procedure described el sawhere [ 34] was used to verify that these
participants with MCl met the Petersen criteria for single- or
multiple-domain MCI [35], which include (1) a subjective
memory complaint, corroborated by an informant; (2) an
obj ective memory impairment, based on a cut-off score of 1.5
SD below age-adjusted norms on at least one standardized
memory test in the neuropsychological battery; (3) preserved
general cognitive functioning; (4) largely intact functiona
activities; and (5) not demented.
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Evaluations

We invited the participants to evaluate the web-based decision
aid during a 60-min session, conducted either in participating
clinics, theresearch center, or in their own homes. Theduration
of the session was adapted to the capacities of each participant.

At the beginning of the session (pretest), al participants
completed a self-report questionnaire to record their
sociodemographic characteristics, and older adults completed
the Values Clarity and Informed subscales of the Decisional
Conflict Scale (DCS) torate, respectively, their feeling of being
clear about personal values for benefits and riskg/side effects,
and their feelings of being informed [36]. Wereversed the DCS
subscale scores to facilitate interpretation; increased scores
represented increases in feelings of being clear about personal
valuesand being informed. The research assistant was available
to support the participants in completing the questionnaire as
needed.

Then, they reviewed the web-based decision aid during a
semistructured interview that used athink-aloud approach [37].
A trained interviewer followed an interview guide designed to
evaluate the participants’ information needsand their perception
of the strengths and limitations of the web-based decision aid.
The guide used to interview older adults also contained questions
inspired by the teach-back method to assess the users

understanding of the information. Teach-back isused by HCPs
and consists of asking patients to explain the information back
to them [24,38-41]. The discussions were audio recorded, and
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we captured the participants' navigation on their computer
screens using the video feature.

At the end of the think-aloud evaluation of the web-based
decision aid (posttest), all participants completed 5 items of the
Ottawa Acceptability questionnaire [42] to assess the quality
of decision aids as well as the 10-item System Usability Scale
(SUS) [43,44]. They dso rated their satisfaction with the
web-based decision aid using asingleitem, 5-point smiley face
rating scale. In addition, the HCPs completed a number of
guestions to explore their willingness to adopt the decision aid
inclinical settings[25]. At posttest, the participating older adults
once again completed the Values Clarity and | nformed subscales
of the DCS.

Tailoring the Web-Based Decision Aid to Users Needs

After each round, a thematic qualitative analysis of the
discussions highlighted the strengths and limitations of the
web-based decision aid. One researcher (LB, EF, or CP)
conducted the analysis, and another reviewed it (AG). The expert
panel then met to prioritize the issues and find solutions to
mitigate them. To this end, members of the same
interdisciplinary expert panel who created the prototype met to
review the qualitative findings. The experts started by
prioritizing each issue using the following severity scale [45]:
(2) critica flaw: if unresolved, then users will not be able to
complete the task; (2) serious flaw: several users may be
frustrated and give up; (3) minor flaws:. users may be annoyed,
but they will complete the task. They then chose solutions by
considering the magnitude, frequency, and severity of these
problems, and how they prevented the web-based decision aid
from achieving its primary goal (supporting evidence-informed
and val ue-based decision making).

The same eval uation and tail oring process was then used again
in 5 more rounds, with new participant subsamples each time.

Integrated Analyses

In the final analysis, we integrated the findings from the 6
rounds of qualitative and quantitative evaluations into the
web-based decision aid design. Thistriangulation process served
to validate our findings [26,46,47] and to form acomprehensive
picture of the web-based decision aid's acceptability and
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usability and of the level of detaill required to support
evidence-informed and value-based decision making by older
adults with MCI, their caregivers, and HCPs. We determined
the level of detail based on the participants' knowledge and
action. An appropriate level of detail was interpreted from the
decision aid’'s potential to inform decision making and increase
decisional comfort, thereby inciting the user to take action. More
specifically, we considered the level of detail as appropriate if
the decision aid increased decisional comfort (ie, achieved 100
or a value closer to 100 on the DCS informed subscale at
posttest) and if the participants demonstrated high levels of
intention to use the decision aid to make a decision following
the diagnosis of MCI.

We assessed the suitability of the values clarification exercise
using the participants' responses to the DCS Values Clarity
subscale and to open-ended questions about their experience
with the values clarification exercise. We considered the values
clarification exercise as suitableif it increased the participants
feelings of being clear about personal values (ie, achieved 100
on the DCS Values Clarity subscale) and if participants
(especially those in the fifth and sixth evaluation rounds)
reported a positive experience using the decision aid.

Ethical Consider ations

Ethical approval to conduct this pilot study was granted by the
Integrated University Health and Social Services Center of
Québec City (CIUSSS-Capital e-Nationale, no. 2016-2017-08).

Results

Participant Characteristics

We recruited 7 HCPs (3 social workers, 2 nurses, 1 physician,
and 1 psychologist; Table 1) and 12 community-based older
adults with MCI (Table 2). Out of the 12 older adults, 3 did the
interview in the presence of afriend or family member, whom
they did not consider to be a caregiver, and 9 did it alone with
the research assistant. Of which, 2 of the persons with MCI
were aged between 60 and 64 years, 6 between 65 and 74 years,
3 between 75 and 84 years, and 1 was >85 years. The
participants’ education levels varied from none to university
degree.
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Table 1. Description of the characteristics of the participating health care professionals (N=7).

Characteristic Values, n (%)
Age (years)
<30 1(14)
30-39 4(57)
50-59 2(29)
Sex
Female 6 (86)
Male 1(14)
Profession
Physician 1(14)
Nurse 2(29)
Social worker 3(43)
Psychologist 1(14)

Practice experience (years)

0-4 2(29)
59 0(0)
10-14 1(14)
15-19 2(29)
20-24 1(14)
25-29 0(0)
30-34 0(0)
35-39 1(14)
https://www.jmir.org/2020/8/e17406 JMed Internet Res 2020 | vol. 22 | iss. 8| €17406 | p. 6
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Table 2. Description of the characteristics of the participating older adults with mild cognitive impairment (N=12).

Characteristic Values, n (%)
Age (years)

60-64 2(17)

65-74 6(50)

75-84 3(25)

285 1(8)
Sex

Female 6 (50)

Male 6 (50)
Ethnicity

White 12 (100)
Primary language

French 12 (100)
Marital status

Single 1(8)

Married or common-law relationship 9 (75)

Widow 2(17)
Education 2

No formal education 1(8)

High school diploma 4(33)

College diploma 3(25)

University diploma 3(25)
Place of residence

Home 12 (100)
Has a caregiver

Yes 2(17)
If so, who?

Family member 1(8)

Friend 1(8)
Liveswith their caregiver

Yes 1(8)

No 1(8)

80ne of the participants had missing data for education.

We conducted 6 evaluation rounds, starting with the prototype
version (V1), and then produced 5 different versions (V2-V6)
before creating thefinal version (VF) that is currently available
on the Decision Box website [48]. Of which 6 HCPs evaluated
the prototype (V1) and 1 evaluated V2. Additionaly, 3, 3, 2, 3,
and 1 older adult with MCI evaluated versions 2, 3, 4, 5, and 6,
respectively. The participating HCPs reviewed only the first
and second mock-up.

Qualitative Findings
A total of 3 magjor issues emerged from the qualitative analysis:
(2) users should be guided through the decision-making process,

https://www.jmir.org/2020/8/€17406

(2) the content should be simple, but not simplistic; and (3) the
interface should be intuitive and user friendly.

Guided Decision-Making Process

As mentioned, the first prototype (V1) proposed a linear
directional navigation, going from general to specific
information based on users' preferences (Figure 1). It led users
to read all available options before clarifying their values and
making a decision. As a result, we observed that participants
often paused in the Benefits and Harms section and did not
complete the next steps because they grew tired or lost focus:
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Participant: Geez, this is quite something, isn't it?
You're making me work hard, you know. Where are
we at now? [interviewer explains the next steps). |
don’t know whether I'mcoming or going. [Older adult
#1001]

Interviewer: What do you mean?
Participant: Well, I...I'mtired, now.

Hence, to ensure participants would complete the values
clarification exercise, we used a nondirectional navigation
strategy in V2, allowing users to start either with a review of
the options or with the values clarification exercise. This also
hel ped meet the needs of HCPswho visit the web-based decision
aid without their patients, to review the evidence about the
available options. However, user testing revealed that this

Bogzaet d

nondirectional design confused severa users who wondered
about the correct path:

[After the interviewer explains that they can choose
whichever path they prefer] So, are we going to
exploreall the optionsor uhh...? [Nurse#3009, V2]

The experts therefore decided to revert to a directiona
navigation in the next version (V3), leading users to complete
the values clarification exercise before reviewing the options
(Figure 2), which is in the opposite direction from V1. Once
people had clarified their values, the web-based decision aid
presented them with the options that matched their values. The
other optionswere till available for review in case they wished
to learn more about them.

Figure 2. Navigation through various sections of the web-based decision box as planned after user testing.

1. Introduction

Options supporting
your priority

2. Values clarification
exercise

3. Feedback of exercise
results to users

4. Make a decision

5. Portrait

Moreover, V3 included clear indications of the next steps to
improve usability. Despite directional navigation, the prototype
still allowed users to access any page at any time, using a
progression bar that we added above the menu.

After V3, the usersdid not report feeling fatigued, overworked,
or lost as they went through the web-based decision aid. This
was likely because they could read the options most relevant to
them and then move on without feeling that they had missed
out. This meant that they could better manage their navigation
to match their energy levels and improve their likelihood of
making it through all the decision-making steps. Furthermore,
it helped simplify the web-based decision aid, as discussed in
detail in the following section because it limited the number of
optionsto be read before making a decision. This modification

https://www.jmir.org/2020/8/€17406
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also made the web-based decision aid more patient centered, as
opposed to professional centered.

Simple but Not Simplistic

Throughout the various versions, participants consistently asked
for asimpler design. Therefore, the challenge was to simplify
the web-based decision aid whileretaining itsinformative value
to ensure that users would have enough information to make
informed and val ue-based decisions. The amount of information

to read (content density) and its complexity (content clarity)
were of major concern to the users.
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Content Density

Participants made frequent comments about the overwhelming
nature of the information, especialy in the Introduction and
Options sections of V1 as shown in Multimedia Appendix 1
(Warning: thisisa preliminary version and the dataisnot final.
For afinal version, please see [48].). In V1, we observed that
many participants did not read all the available information in
these sections:

Oh my! It's going to take so long to read all that.
[Socia worker #3004, V1]

To address these concerns, we modified the information layout
in the Introduction section. The information that was initially
structured into columns was put into bulleted lists, in separate
accordion tabsthat could be expanded by clicking ona+ button.
InV3, wealso removed the references from the text and moved
them to a separate page, as shown in Multimedia Appendix 2.

To improve the Options section, wetried integrating the options
to the values clarification exercise results page. Thiswas meant
to allow people to read the information most important to them
first when they had the most focus. This strategy offered amore
straightforward reading path, but some participants still did not
read the information regarding al the optionsin V4:

Wow, there are alot of things [talking about all the optiong]! |
won't read all that. [Older adult #1008, V4]

After 5 unsuccessful versions trying to limit the users’ burden
as they read the options, we classified the options into 3
subcategories: (1) optionsthat matched their priority, (2) options
that did not match their priority, and (3) other options to
consider. People could only view the subcategories related to
a single priority at a time. This prevented us from having to
remove information that we deemed essential to support
informed, value-based decision making (which would have led

https://www.jmir.org/2020/8/€17406
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to asimplistic design), while still allowing us to highlight the
information most relevant to the user.

Content Clarity

Scientific Terms

Severd of the HCPs who evaluated the first version found the
content too scientific and potentially difficult to understand for
laypeople, as pointed out by this participant:

| mean, maybe a doctor or a nurse will be able to
understand, but me, | don't have... | don’t have any
medical training. I'm a social worker, so when you
show me terms like that,... you lose me. [Social
worker #3004, V1]

Users did not like the style either, as pointed out by this
participant:

It'svery scientific. | don't identify with thetext. [Older
adult #1008, V4]

The content was progressively modified to use more lay terms,
as demonstrated by the change of the decision aid title from
Mild Cognitive Impairment to Mild Problems with Thinking
and Memory in the final version.

Probabilities

Information clarity was also jeopardized by the users
misunderstanding of the probabilities presented in the Options
section (V2, V3, V4, and V6). In fact, most participants
misunderstood the absolute effect sizes presented in larger font
sizes, in percentages, in V1 (Figure 3; warning: this is a
preliminary version and the dataisnot final. For afinal version,
please see[48]). They interpreted them as mean effect sizes (eg,
a 15% increase in mental capacities) while in reality they
represent the proportion of people who might benefit from the
intervention (15 persons out of 100 improve their mental

capacities):
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Figure 3. Presentation of one of the options in prototype V2. Warning: Thisis a preliminary version, and the data are not final.

Cognitivetraining  Regular physical activity Ginkgo Bilboa Huannao Yicong and chinese ginseng extract

Cholinesterase inhibitors  Monitor progression without undertaking change

Cognitive training

Consists of doing activities and games that stimulate cognitive skills, such as reading, crossword puzzles or sudoku. These activities can either be done online or on paper.
Some are done individually or in groups, depending on individual preferences.

—— P S

Overall cognitive skills No side No negative side-effects of cognitive training have
15% Cognitive training improves the cognitive skills effect been reported ameng older adults with MCI.
improvement of 15 older adults with MCl out of 100, at least for

6 months after the end of training. ﬁ Studies descriptions

Computer training produces similar results.

Anxiety Older adults may feel some anxiety to do well if

Q& Studies descriptions » o :
todowell  cognitive training are donein a group.

& Studies descriptions

Short-term memory
20to 47%  Cognitive training done 1.5-2 h/week during 1-9
improvement months, improves the short-term memory of

20-47 older adults with MCl out of 100.

A Studies descriptions

No Current research does not show any effect of
cognitive training on long-term memory or

improvement . ecutive function of older adults with MCI.
Q& Studies descriptions
L
to now. [Older adult #1004, V3] mental capacities’ in adightly larger font size (Figure 4), and

we presented the detailed proportions (for every 100 older
adults, 15 improve their mental capacities) in smaller font on
the right-hand side.

To minimize influence on decision making, we replaced
numbers and percentages with text in the final version. For
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Figure4. Presentation of one of the optionsin thefinal version showing the pop-up format and with an enlargement showing an example of the expanded
accordion tabs to learn more about the grading of recommendations assessment, development, and eval uation ratings.

Close this option X

Brain Exercises

3
D Consists of doing activities and games that stimulate mental capacities, e.g., reading, crosswords, sudoku.

These activities can either be done individually, or in a group under the supervision of a professional.

Benefits of Brain Exercises Harms of Brain Exercises

General For every 100 older adults with mild No adverse No negative side-effects of brain exercises
mental thinking or memory problems who do brain effects done individually have been reported
capacities exercises, 15 improve their mental among older adults with thinking or
capacities due to the exercises. memaory problems.
ﬁ Learn more about the studies v L Learn more about the studies v

For every 100 older adults with mild A Anyietv to do Older adults may feel some anxiety to do
L Learn more about the studies v

Studies description

Mental capacities improve for...

S 18% of older adults | 15% of older adults
people
With Without Impact

Confidence in these results: Moderate & PP

Downgraded because of imprecision.

Further research is likely to have an important impact on our
confidence in the estimate of effect and may change the estimate.
STUDIES AND REFERENCES

Jeong et al. [2016]. Psychother Psychosom 85: pages 198-207.
Design: Randomized trial in 3 experimental groups, i.e., group-
based cognitive intervention, home-based cognitive intervention,
and the control group; Participants: 293 persons age 50 to 85 with
mild cognitive impairment:

Targeted intervention for this Decision box: Home-based
individual cognitive training 5 times a week or group-based
cognitive training twice a week for 12 weeks; Follow-up: 6 months.

Close A

accordion tab placed under each option in V5 of the web-based

Grading of Recommendations Assessment, Development, and decision aid (Figure 4).

Evaluation Ratings on Confidence in the Results

Participants also often misunderstood the GRADE ratings Feedback After the Values Clarification Exercise
associated with each effect size in the earlier versions of the  Asmentioned earlier, the feedback provided to users after they
web-based decision aid (V1 and V4): had completed the values clarification exercise (Figure 5)
o - required several modification rounds before it was understood.
|
Oh, this is h'g.h' 4.out of 4 stars! 1t's [ike when you The goal was to present the options that matched the person’s
choose a holiday spot down south! [Older adult h : initiall X : e which
#1007, V4] values. Theoptionswereinitially showninamatrix table, whic

) ) most users misunderstood (Figure 6; warning: this is a
Therefore, welayered the GRADE ratings, allowing easy access  pydliminary version and the datais not final. For afinal version,

by the most curious users under aLearn more about the studies ) ease see[48]), as demonstrated by this participant’'s comments:
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Figure5. First prototype version of the web-based decision aid, showing the values clarification exercise.

Rank what is important to you, from most to least important (click and drag)

Preferences My preferences in order ofimportance
Improve or maintain your cognitive skills

Avoid making a change that might not have the expected
impact

Avoid feeling helpless

Avoid anxiety to dowell

Avoid muscles problems, even temporary ones
Avoid nausea, diarrhea or vomiting

Avoid cramps or headaches

Avoid nightmares, insomnia, or dizziness

Other important preferences to consider?
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Figure 6. First prototype version of the web-based decision aid, showing the feedback page after the exercise. Warning: Thisis a preliminary version,
and the data are not final.

Summary of your preferences

Foryou, itisimportant to...

o Improve or maintain your cognitive skills

Butitis also important to...
e Avoid anxiety to do well
o Avoid feeling helpless

o Avoid muscles problems, even temporary ones

Options to consider according to your preferences

Preference #o Preference # o Preference 4 o Preference # o

Improve or maintain your Avoid anxiety to do well Avoid feeling helpless Avoid muscles problems,
cognitive skills even temporary ones

Individual cognitive training
4 Improvement in overall cognitive skills v v v
in 15% individuals

Cognitive training on the computer
4 Improvement in overall cognitive skills o7 WV
in 19% individuals

Cognitive training done in group
4 Improvement in overall cognitive skills v v
in 15% individuals

Gingko Biloba
4 Improvement in overall cognitive skills v v v
in 11% of individuals

Other supplemnents of chinese origin

v v v’
Physical activity o v

We discarded the matrix table in V5, and instead listed the
Participant: Yeah, yeah..| thought | was the one option_s as a series of b(_)xe;s_underneath each of the valu_es
placing the.check ,marks“[.OI der adult #1006, V3] (described hereafter as priorities) selected by the person, with

' ' amaximum of 3 values (Figure 7). We kept avisual connection

The modifications made to the matrix table in the next round  pahween the values clarification exercise (Figure 8) and the
did nqt improve the participants’ understanding, asdemonstrated  feedback by using the same format in both pages for the values.
by this quote: We al'so reduced the number of values presented from 8to 4, a
Here, what am | supposed to do?[...] | have to make decision that will be explained later in the Values Clarification

a check mark...Should | make a check mark? What is Exercise section.
it?[...] | seethere’'san X. If | click, will it givemea
check mark? [Older adult #1007, V4]

choices you had to make?
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Figure 7. Fina version of the web-based decision aid, showing the feedback page after the exercise.

Your options according to your priorities

Your Priorities

Avoid making a change if the
impacts are uncertain

Click to see the

Improve my health and well-being

Click to see the

options supporting this priority

¥

Options supporting your
priority

options supporting this priority

Physical Activity
Tailored to Older
Adults

Learn more about

&

this option

<

We initially included the option of taking cholinesterase
inhibitors, as health care providers sometimes consider this
medication. However, the scientific evidence described in the
decision aid underscored their ineffectiveness in improving
cognitive functioning, and thiswas more confusing than hel pful
for the participants. Therefore, we removed it from the options
available in the subsequent versions. All options lacking
evidence of benefits have been removed in the same manner.

Back to the priorities

Pictograms

Once they reached the Decision section, severa participants
did not recall the information related to each of the available
options. We, therefore, added a pictogram representing each
option every time it was discussed (eg, Figures 4 and 7). This
feature was meant to improve recall, and we did indeed observe
some improvementsin this regard after it was added:

Participant: The definition of...ummof...the sneakers,
right? [Older adult #1012, V6]

Interviewer: Yes, the physical activity.
Participant: Yes, physical activity.

https://www.jmir.org/2020/8/€17406
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Avoid feeling helpless

Click to see the
options supporting this priority

Options not supporting your
priorities

.

Other options to consider

Watchful Waiting
Learn more about
this option

Brain Exercises
_D Learn more about
this option

=

Hw

Brain Exercises on
the Computer
Learn more about

this option

Make my decision >

I ntuitive and User-Friendly I nterface

Inter face Features

We incorporated several modifications, at all stages, to design
an intuitive and user-friendly web-based decision aid. For
example, we defined more complex words in a glossary. We
initially placed the glossary on a separate page at the end of the
web-based decision aid, which was accessible when users
clicked on a complex word. However, some users became
confused when redirected to a different page; they forgot why
they were there and did not know how to get back to the main
activity. We therefore arranged for definitions to appear as
information tips when the cursor hovers over aword, as shown
in Multimedia Appendix 3. This way, users could see the
definition of aword while remaining on the Introduction page.

We also had to add instructions on how to expand the accordion
tabs, as participants did not understand at first (Multimedia
Appendix 1):

Participant: [ reading out loud] Takeinto account the
patient’s preferences. [to theinterviewer] Dol...What
do I do now...? [Older adult #1005, V3]
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Interviewer: Yes, here you could click, it's a link to
open a section with a bit more information about that.

To this end, we added a Learn more link next to the + sign to
indicate the possihility of expanding the accordion (Multimedia
Appendix 2).

Several users could not find away to return to the previous page
after clicking on an option to read more information about it
(Figure 3). Thus, we showed the benefits and harms of the
optionsin apop-up instead of on a standal one page (Figure 4).
This facilitated navigation, as users simply had to close the
option to get back to the main page.

We also modified another feature related to the Decision section,
where users were invited to select an option. We used a
drop-down menu in V1 (Multimedia Appendix 4); however,
the task was not understood by all participants. We therefore
replaced the drop-down menu with checkboxesfrom V3 onward
(Multimedia Appendix 5), which resolved the issue:

Participant: Do we do all that? [Older adult #1001,
V2]

Interviewer: Have you seen the menu? There is a
menu. It says you have to select the option you prefer.

Participant: Oh. My goodness!

Interviewer: If you click on... [interviewer showsthe
participant how to use the drop-down menu].

Bogzaet d

Values Clarification Exercise

In thefirst version of the values clarification exercise tested by
older adults, most participants needed explanations from the
moderator to complete the exercise:

Participant: [ Participant readsthe priorities out loud]
Now you want me to look at that, what do you want
to know about what I'm looking at? [Older adult
#1002, V2]

[Interviewer explains the exercise]
Participant: Uhh, let'ssay | put one here, then two...

Caregiver: Actually, aren't you supposed to move
this here?

Interviewer: Exactly.

Several of the participating HCPs felt that there were too many
priorities and that the wording wastoo complex, partly because
they were worded negatively. Therefore, we changed the
wording and reduced the number of priorities from 8 (Figure
5) to 4 (Figure 8). We also changed the format of the exercise
from vertical (Figure 5) to horizontal (Figure 8), primarily to
allow the content to fit most computer screenswithout scrolling
down, but aso to improve continuity with the feedback, which
also displayed the selected priorities horizontally.

Figure 8. Final version of the web-based decision aid, showing the values clarification exercise.

Priorities
Exercise to clarify your priorities

Rank what is important to you, from most to least important.

Avoid making a change if the

2 . id feeling h
impacts are uncertain Avoid feeling helpless

Other major priorities to consider?

Your priorities, in order of importance

Avoid anxiety to do well

Take
notes

E

Improve my health and well-
being

Back to Introduction
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Quantitative Results

Assessments of the Web-Based Decision Aid

The limited number of participants did not alow for any
statistical testing to compare the users’ assessment of the
web-based decision aid, or impacts of thedecision aid, between
rounds, or between types of users (Table 3). There is no
consistent trend, asthe rounds progressed, for any of the studied
variables.

I mpacts of the Web-Based Decision Aid

We did, however, have sufficient data to compare the mean of
all users’ ratings on the DCS before and after using the decision

Bogzaet d

aid. We observed statistically significant improvementsin older
adults' feelings of being clear about personal values and being
informed before and after their use of the web-based decision
aid (one-tailed t-test for values clarity: t;,=4.16; P<.001 and

informed: t;,=1.92; P=.04).

I ntegrated Analyses

Several changes made to V1 addressed comments that the
decision aid was too complex and too dense. These comments
were trandated to one of the lowest usability scores across all
versions (Table 3).

Table 3. Assessments of the successive versions of aweb-based decision aid by mixed samples of older adults and health care professionals and impact
of the decision aid on the perception of older adults of the clarity of their values and of being well-informed before (pre) and after (post) using the

decision aid.

Outcome Version 1 Version2(n=3  Version 3 Version 4 Version 5 Version 6 Total (n=12
(n=6 HCPa) OAb and 1 HCP) (n=3 OA) (n=2 OA) (n=3 OA) (n=1 OA) OA and 7
HCP)

Willingnessto usethedecision 3 (1) 4(0) N/AS N/A N/A N/A N/A
aid—post®, mean (SD)
System usability scale—post®, 56 (23) 65 (20) 77 (10) 56 (16) 75 (16) 55 (0) N/A
mean (SD)
Acceptability—post’, mean ~ 76(9) 84 (6) 92 (8) 82(9) 86 (4) 73(0) N/A
(SD)
Satisfaction—post9, mean (SD) 4 (1) 4(1) 5(0) 3(2) 4(1) 5(0) N/A
Values clarity (DCSh)—prei, N/A 64 (43) 64 (10) 38 (41) 75(17) 50 (0) 61 (27)
mean (SD)
Values clarity (DCS)—posi, N/A 83(8) 83(14) 63 (30) 92 (8) 92 (0) 83 (16)
mean (SD)
Pre-post mean values clarity N/A 19 19 25 17 42 22
(DCS) score increase
Informed (DCS)—pré, mean N/A 61 (54) 61 (24) 54 (30) 72 (27) 67 (0) 63 (30)
(SD)
Informed (DCS)—post), mean  N/A 69 (10) 92(8) 79 (6) 92 (14) 67(0) 82 (14)
(SD)
Pre-post meaninformed (DCS) N/A 8 31 25 20 0 19

score increase

3HCP: health care practitioner.
POA: older adult.

CScale from 1 to 5, with 5 indicating higher willingness. Answered only by HCP.

dN/A: not applicable, certain measures were used only with HCP or OA.

€Scale from 0'to 100, with 100 indicating higher usability. Answered by both OA and HCP.
fProportion of people who find the web-based decision aid acceptable. Answered by both OA and HCP.
9Scale from 1 to 5, with 5 indicating higher satisfaction. Answered by both OA and HCP,

PDCS: decisional conflict scale.

iScale ranging from 0 to 100, with 100 indicating higher clarity. Answered only by OA.

Iscale ranging from O to 100, with 100 indicating. Answered only by OA.

Comments on V2 came from 3 older adultsand 1 HCP. Issues
with content density were still prominent, as evidenced by one
of the lowest increases in participants feelings of being
informed before and after using the decision aid.

https://www.jmir.org/2020/8/€17406

Changes in V3 increased the postdecisional comfort score on
the Informed subscale from 61.1 to 91.7, which reflects the
effort put into facilitating navigation. Version 3 had the highest
acceptability (92%), usability (mean 76.7, SD 10.1), and
satisfaction (mean 5.0, SD 0.0) scores, which confirmed the
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team'’s efforts to layer the web-based decision aid to make it
more manageable. The older adults still expressed
misunderstanding of the values clarification exercise feedback
page, which was the focus of the alterationsin the next versions.

We made a final attempt at fixing the matrix table used on the
V CE feedback pagein V4. The older adults who evaluated this
version presented relatively lower values clarity and perceptions
of being informed before using the decision aid, and the
qualitative commentsindicated some frustration with the matrix
table (the crux of the web-based decision aid). This seems to
haveinfluenced their assessments of thedecision aid, asit scored
the lowest in satisfaction and garnered one of the lowest
usability scores.

In V5, we introduced a simpler values clarification exercise
feedback format, which coincided with the highest posttest
values for the Informed and Values Clarity measures, although
the participants also had the highest scores in both of these
subscales before using the decision aid. Nonetheless, these
scores correspond to rel atively high usability, acceptability, and
satisfaction, and the comments appear to indicate that users
understood this version of the feedback the best.

Version 6 introduced pictograms and a better classification of
options to improve information recall, but it was tested with a
singleuser only. The older adult that tested version 6 appreciated
the usefulness of the pictograms. The highest increase in
decisional comfort on the Values Clarity subscale was aso
measured in this round (mean,, 50, mean,y 91.7), which
suggests that the new feedback design achieved its goal.
Usahility (mean 55.0) and acceptability (mean 71.4) scoresare,
however, the lowest across all versions, but several comments
made during data collection led us to believe that some of the
SUS itemsmay have been interpreted incorrectly. For example,
to the SUS question “| think that | would need the support of a
technical person to be able to use this system,” the sole
participant that tested version 6 mentioned appreciating having
access to technical resources in general, and thus gave a low
usability score. These relatively low SUS scores also contrast
with the user’s high level of satisfaction (mean 5.0) with the
decision aid.

Users consistently demonstrated enthusiasm with regard to
decision aid across al versions. HCPs sometimes expressed
concerns about being able to integrate it into their practice, and
older adults were not always sure that clinicians would care or
have time to go through the whole process with them.

Research Process

Throughout the data collection process, several observations
were made. First, asking users to review a mock-up instead of
a finished product requires much more involvement from the
interviewer, which prevented us from observing rea user
interaction with the web-based decision aid. Second, having the
users communicate their difficulties was not aways easy
because they generaly felt that they understood the content
even when it was clear to theinterviewer that they had not. This
highlights the importance of the evaluation approaches used in
this project because observations of users interacting with the
decision aid and teach-back allowed more issues with the

https://www.jmir.org/2020/8/€17406
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web-based decision aid to be raised, compared with direct
commentsfrom usersregarding their appreciation of it. Finally,
spending time with community-based users and listening to
them talk about their experiences and share their stories while
navigating the web-based decision aid emphasized the wealth
of information available from direct contact with users. Many
modifications made to the web-based decision aid were first
suggested by users, such as the addition of pictograms, the use
of arrow buttons at the bottom of each page, and enlargement
of thefont size.

Discussion

Principal Findings

This study aimed to adjust the level of detail of a web-based
decison aid and to apply features that best support
evidence-informed and value-based decision making for older
adults with MCI. Our main findings indicate that, to achieve
this goal, the web-based decision aid needs to provide aguided
decision-making process, the content needs to be simple but
not simplistic, and the interface and navigation should be
intuitive and user friendly.

Guided Decision-Making Process

First, we found that a patient-centered web-based decision aid
that helps adults >60 years with MCI to make a value-based
decision performs better when it helps users clarify their
priorities early on in the process. This allows for a tailored
presentation of content that guides the user toward the most
relevant options for their specific needs. Presenting fewer
options at a time helps to avoid overwhelming the user with
reading material about all available options, especially when
there are several. Moreover, a study that was conducted with
adults of various ages found that the first option presented in a
decision aid was morelikely to be chosen asatreatment option,
especially when there were several options [49]. This suggests
that it isimportant to present optionsin away that reflects the
user’s priorities, especialy if their cognitive abilities may be
impaired. It aso coincides with the findings from a 2016 study
that showed that a linear navigation had a higher success rate,
lower performance time, better satisfaction ratings, and greater
user preference than hypertextual navigation for elderly users
[50Q]. In addition, it converged with studies showing that older
people prefer having fewer options [13].

However, tailoring must be performed carefully to avoid
removing essential information, asthis could lead to biasin the
decision-making process, increased decision conflict, and
decreased knowledge [22]. More specifically, if a values
clarification exercises is proposed to tailor information about
options in adecision aid, then the aid should still allow access
to information on all options as patients need sufficient
knowledge of the options before being ableto clarify their values
[51].

Considering that web-based decision aids can also be used by
HCPsand caregivers, in addition to older adultswith MCl, they
should remain flexible despite their general linearity, so people
who prefer to either skip or read some sections exhaustively
have the option to do so. In brief, the web-based decision aid
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should be directive rather than restrictive. Thisimpliesthat, in
the case of cognitively impaired people, the decision reliesmore
heavily on the accuracy of the values clarification exercise, and
therefore on the accurate pairing of each option with the
priorities they are designed to meet.

Simple, Not Simplistic

Next, our team resorted to information layering to simplify the
design while retaining the level of detail to support informed,
shared decision making. This helped provide a straightforward
layout that allowed users to understand the decision aid’'s
structure. The text was also modified to use clear and
comprehensible wording to retain only meaningful content and
remove overwhelming details. These results converge with the
findings of Peters[12] that lessismorewhen it comesto making
informed and high-quality decisions, especially in people with
lower numeracy skills. Considering that people with MCI often
have episodic memory impairments [52], it is important that
the information be concise, meaningful, and easy to remember.
Our resultsindicate that the pictograms are a useful strategy to
help users remember the options available and, in the process,
summarize the information into a visual reminder. These
findings converge with those found in literature reviews,
indicating that pictograms are good for, among other things,
increasing visual attention and recall [53,54].

In our streamlining efforts, we had to be careful about
oversimplifying the decision aid's content. Although users might
find it easier for someone else to make the decision for them,
studies show that informing them of the benefits and harms
supports better outcomes [55]. Therefore, even if probabilities
are hard to understand for most users, they are the very core of
the decision aid, and we tried several approaches to make them
clearer. The scientific literature reviews several ways of
presenting risk probabilities (benefits and harms). Most agree
that percentages and natural frequencies using a uniform
denominator, aswas donein the final version of the web-based
decision aid, arethe most effective way to present risks[56,57].
It has also been found that when visual aids such asicon arrays
and bar graphs are added, comprehension—and retenti on—of
the numbersincreases significantly [57,58]. Neverthel ess, other
findings suggest that people with low graph literacy understand
risks presented in numbers better, whereas people with high
graphical literacy skills better understand those presented in
graph form more readily [59]. It would be interesting to test a
web-based decision aid that offers a graphical display of the
risks in alayer for people seeking to learn more. Having said
that, when an analysiswas made of the participants' perceptions
of being informed and clear about their personal values before
and after using the web-based decision aid, it showed that their
comfort with decision making generally improved with the use
of thetool.

Intuitive and User Friendly

Finally, we conclude from our findings that users require a
seamless experience when navigating the web-based decision
ad to avoid any distraction and frustration with the
decision-making process. The SUS scores that we measured
throughout the rounds suggest that we achieved good usability
at best, according to Sauro’sreported average score of 68 across
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studies [44], despite several rounds of user testing. Some
comments also suggest that the SUS items were not clearly
understood, which might warrant validation in this population.
These findings converge with those of Malinowsky et a [60],
who found that older adultswith M CI experience more difficulty
using technology than those without any cognitive problems.
Although further testing might help us reach greater usability,
this emphasi zes theimportance of testing toolswith theintended
demographic during the design phase, to avoid creating decision
aidsthat hinder the decision-making processinstead of helping
it. Our results show improved usability when the interface
displays clear components that require little interaction (eg,
checkboxes instead of drop-down menus) when page jumping
is minimized (eg, pop-ups and information tips) and when all
page content fits on a single screen, thereby eliminating the
need to scroll down. This last observation converges with the
results of another study on theimplementation of amobile health
app, showing the value of content that isat one’sfingertips[45].
Thisis also consistent with the guidelines of the United States
Department of Health and Human Services [61], which are
based on Morville and Rosenfeld’s book [62] and which state
that theinterface should stay simple, with clear instructionsand
apage structure that is clear in its purpose [61].

Limitations of the Study

One of thelimitations of the study isthat the web-based decision
aid shown at each round to the parti cipants was amock-up. This
approach allowed us to minimize costs, to avoid programming
several test versions of the decision aid, and is a standard
approach used in website design. However, the mock-up
functionality waslimited and caused some unintended glitches.
It is difficult to estimate the extent to which this affected the
participants’ understanding of the web-based decision aid in
general; however, the mock-up clearly impaired understanding
of the values clarification exercise. In the mock-up, we had to
predetermine values clarification exercise priorities to avoid
unnecessary design work at an early stage. Knowing that older
adults with MCI present deficits in their executive functions
and working memory [63], it is possible that the task of planning
for afictitious case was even more difficult for them, perhaps
even impossible for some. Many of the participants with MCI
were confused or even frustrated at not being able to put their
real priorities in the values clarification exercise. This type of
reaction was also found in another study to build a web-based
shared decision-making tool with older adults living with
neurocognitive disorders [64]. We recommend using a fully
functional values clarification exercise when testing prototypes
for thistype of participant.

This work is aso limited by the small sample sizes of HCPs
and older adults with MCI. The vulnerability of the population
made it hard to recruit subjects with the help of HCPs, as they
wanted to protect them from the hasses of a research project.
Consequently, we had to rely on alternative strategiesto recruit
older adults with MCI. We could not, therefore, diversify the
participants who helped at each evaluation round, for example,
for levels of MCI, educational background, and technology
skills. Further research projects could lead to qudlitative
interviews with a smaller number of participants while
simultaneously asking a larger group to test the web-based
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decision aid. This would alow for the analysis of a larger
amount of quantitative data while retaining the richness of the
qualitative data gathered during the interviews.

Potential limitations of the quantitative data collected should
also be clarified. The DCS that we used to help us tailor the
decision aid measures only feelings about the decision, not the
degree to which the values presented coincided with the
individuals' actual values. In addition, given that participants
were face to face with their interviewers, some may have
answered in a way they felt was expected of them (social
desirability bias).

Conclusions

Overdll, we can say that we have successfully identified and
applied features that best support values clarification and
understanding of evidence in older adults with MCI and have
adjusted the level of detail of a web-based decision aid for
individuals with MCI, although there is still room for
improvement. For example, we designed thisinteractive decision
aid for tablets and computers, whereas internet access is
increasingly used via mobile devices.

In conclusion, this study resulted in a promising web-based
decision aid. Further ongoing research will alow its
implementation to be tested in clinical settings. This decision
aid will be useful in supporting health workers who regularly
interact with older adults, such as nurses, physicians,
geriatricians, social workers, psychologists, community
pharmacists, or volunteers from community organizations. This
decision aid will alow HCPs to meaningfully engage older
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adultsin the decision-making process, so that patient valuesare
prioritized. It will also be useful in informing older adults with
MCI of the options availableto improve their cognitive abilities,
allowing them to feel a greater sense of control over their
condition.

Our findings support three recommendationsto create web-based
decision aids for older adults with MCI:

1 Although we recognize that some evidence supports
understanding options before completing a values
clarification exercise [5,51], our research suggests that the
website should guide users in completing a values
clarification exercise before presenting any options,
allowing for tailoring of the presentation of options to the
users priorities, while also alowing flexibility for those
users who prefer jumping from one section to the other in
no specific order.

2. Content should be simple, but not simplistic, notably by
using information layering, lay language, and pictograms
to represent each option.

3. The interface should be intuitive and user friendly, for
example, by preferring check marks to drop-down menus,
using pop-up windows and information tips, and by limiting
the height of the window to avoid having to scroll down.

We also recommend that decision-aid developers consult users
early onin the design process and combine observations of user
interactions with the decision aid with a teach-back approach,
to collect rich information from the get-go, and to ensure that
they design an understandable and usable web-based decision
aid for this more vulnerable popul ation.
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Multimedia Appendix 1

Introduction page of the web-based decision aid, as tested in prototype version 1. Warning: thisis apreliminary version, and the
data are not final.
[PNG File, 120 KB-Multimedia Appendix 1]
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Multimedia Appendix 2

Introduction page of the web-based decision aid, as seen in the final version.
[PNG File, 83 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Definition appearing as an info-tip when the user hovers the cursor over aword, in the final version of the web-based decision
ad.

[PNG File, 88 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Decision pagein theinitial prototype.
[PNG File, 66 KB-Multimedia Appendix 4]

Multimedia Appendix 5

Decision page in the final version.
[PNG File, 72 KB-Multimedia Appendix 5]

References

1.  Petersen RC. Clinical practice. Mild cognitive impairment. N Engl JMed 2011 Jun 9;364(23):2227-2234. [doi:
10.1056/NEJM cp0910237] [Medline: 21651394]

2.  Petersen RC, Lopez O, Armstrong MJ, Getchius TS, Ganguli M, Gloss D, et al. Practice guideline update summary: mild
cognitiveimpairment: report of the guideline development, dissemination, and implementation subcommittee of the American
academy of neurology. Neurology 2018 Jan 16;90(3):126-135 [FREE Full text] [doi: 10.1212/WNL .0000000000004826]
[Medline: 29282327]

3. Nagamatsu LS, Handy TC, Hsu CL, Voss M, Liu-Ambrose T. Resistance training promotes cognitive and functional brain
plasticity in seniors with probable mild cognitive impairment. Arch Intern Med 2012 Apr 23;172(8):666-668 [ FREE Full
text] [doi: 10.1001/archinternmed.2012.379] [Medline: 22529236]

4.  Kaduszkiewicz H, Eisele M, Wiese B, Prokein J, LuppaM, Luck T, Study on Aging, Cognition, Dementiain Primary Care
Patients (AgeCoDe) Study Group. Prognosis of mild cognitive impairment in general practice: results of the German
AgeCoDe study. Ann Fam Med 2014;12(2):158-165 [FREE Full text] [doi: 10.1370/afm.1596] [Medline: 24615312]

5. Joseph-Williams N, Newcombe R, Poaliti M, Durand M, Sivell S, Stacey D, et a. Toward minimum standards for certifying
patient decision AIDS: a modified delphi consensus process. Med Decis Making 2014 Aug;34(6):699-710. [doi:
10.1177/0272989X 13501721] [Medline: 23963501]

6. O'Connor AM, Llewellyn-ThomasHA, Flood AB. Modifying unwarranted variationsin health care; shared decision making
using patient decision aids. Health Aff (Millwood) 2004;Suppl Variation:VARG63-VAR72. [doi: 10.1377/hIthaff.var.63]
[Medline: 15471770]

7.  Stacey D, Légaré F, LewisK, Barry MJ, Bennett CL, Eden KB, et a. Decision aids for people facing health treatment or
screening decisions (Review). Cochrane Database Syst Rev 2014;1 [FREE Full text] [Medline: 21975733]

8. GiguereA, Légaré F, Grad R, Pluye P, Haynes RB, Cauchon M, et al. Decision boxesfor cliniciansto support evidence-based
practice and shared decision making: the user experience. Implement Sci 2012 Aug 3;7:72 [FREE Full text] [doi:
10.1186/1748-5908-7-72] [Medline: 22862935]

9. Giguere AM, Labrecque M, Haynes RB, Grad R, Pluye P, Légaré F, et al. Evidence summaries (decision boxes) to prepare
clinicians for shared decision-making with patients: a mixed methods implementation study. Implement Sci 2014 Oct
5;9:144 [FREE Full text] [doi: 10.1186/s13012-014-0144-6] [Medline: 25280742]

10. Bilodeau G, Witteman H, Légaré F, Lafontaine-Bruneau J, Voyer P, Kroger E, et al. Reducing complexity of patient decision
aids for community-based older adults with dementia and their caregivers: multiple case study of Decision Boxes. BMJ
Open 2019 May 9;9(5):€027727 [FREE Full text] [doi: 10.1136/bmjopen-2018-027727] [Medline: 31072861]

11. van Weert JC, van Munster BC, Sanders R, Spijker R, Hooft L, Jansen J. Decision aids to help older people make health
decisions. a systematic review and meta-analysis. BMC Med Inform Decis Mak 2016 Apr 21;16:45 [FREE Full text] [doi:
10.1186/s12911-016-0281-8] [Medline: 27098100]

12. PetersE, Hess TM, Vastfjall D, Auman C. Adult age differencesin dual information processes: implications for therole
of affective and deliberative processes in older adults' decision making. Perspect Psychol Sci 2007 Mar;2(1):1-23. [doi:
10.1111/j.1745-6916.2007.00025.x] [Medline: 26151915]

13. Reed AE, Mikels JA, Simon K. Older adults prefer less choice than young adults. Psychol Aging 2008 Sep;23(3):671-675
[FREE Full text] [doi: 10.1037/a0012772] [Medline: 18808256]

https://www.jmir.org/2020/8/e17406 JMed Internet Res 2020 | vol. 22 | iss. 8 | €17406 | p. 20
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=jmir_v22i8e17406_app2.png&filename=3857ee371ad32751219de370f3780a7f.png
https://jmir.org/api/download?alt_name=jmir_v22i8e17406_app2.png&filename=3857ee371ad32751219de370f3780a7f.png
https://jmir.org/api/download?alt_name=jmir_v22i8e17406_app3.png&filename=d83de58883121837d136713b32ad5805.png
https://jmir.org/api/download?alt_name=jmir_v22i8e17406_app3.png&filename=d83de58883121837d136713b32ad5805.png
https://jmir.org/api/download?alt_name=jmir_v22i8e17406_app4.png&filename=46974171b8344f1355b324fdb35e2978.png
https://jmir.org/api/download?alt_name=jmir_v22i8e17406_app4.png&filename=46974171b8344f1355b324fdb35e2978.png
https://jmir.org/api/download?alt_name=jmir_v22i8e17406_app5.png&filename=f33668eaa0cb46ed61a82856335955ea.png
https://jmir.org/api/download?alt_name=jmir_v22i8e17406_app5.png&filename=f33668eaa0cb46ed61a82856335955ea.png
http://dx.doi.org/10.1056/NEJMcp0910237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21651394&dopt=Abstract
http://europepmc.org/abstract/MED/29282327
http://dx.doi.org/10.1212/WNL.0000000000004826
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29282327&dopt=Abstract
http://europepmc.org/abstract/MED/22529236
http://europepmc.org/abstract/MED/22529236
http://dx.doi.org/10.1001/archinternmed.2012.379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22529236&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=24615312
http://dx.doi.org/10.1370/afm.1596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24615312&dopt=Abstract
http://dx.doi.org/10.1177/0272989X13501721
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23963501&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.var.63
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471770&dopt=Abstract
http://europepmc.org/abstract/MED/28402085
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21975733&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-7-72
http://dx.doi.org/10.1186/1748-5908-7-72
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22862935&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-014-0144-6
http://dx.doi.org/10.1186/s13012-014-0144-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25280742&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=31072861
http://dx.doi.org/10.1136/bmjopen-2018-027727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31072861&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-016-0281-8
http://dx.doi.org/10.1186/s12911-016-0281-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27098100&dopt=Abstract
http://dx.doi.org/10.1111/j.1745-6916.2007.00025.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26151915&dopt=Abstract
http://europepmc.org/abstract/MED/18808256
http://dx.doi.org/10.1037/a0012772
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18808256&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Bogzaet d

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

Reyna VF, Nelson WL, Han PK, Dieckmann NF. How numeracy influences risk comprehension and medical decision
making. Psychol Bull 2009 Nov;135(6):943-973 [EREE Full text] [doi: 10.1037/a0017327] [Medline: 19883143]
Gazmararian JA, Baker DW, Williams MV, Parker RM, Scott TL, Green DC, et al. Health literacy among medicare enrollees
in a managed care organization. JAm Med Assoc 1999 Feb 10;281(6):545-551. [doi: 10.1001/jama.281.6.545] [Medline:
10022111]

Clayman ML, Roter D, Wissow L S, Bandeen-Roche K. Autonomy-related behaviors of patient companions and their effect
on decision-making activity in geriatric primary care visits. Soc Sci Med 2005 Apr;60(7):1583-1591. [doi:
10.1016/j.socscimed.2004.08.004] [Medline: 15652689]

Laidsaar-Powell RC, Butow PN, Bu S, Charles C, Gafni A, Lam WW, et al. Physician-patient-companion communication
and decision-making: a systematic review of triadic medical consultations. Patient Educ Couns 2013 Apr;91(1):3-13. [doi:
10.1016/j.pec.2012.11.007] [Medline: 23332193]

Frozard J. Vision and hearing in aging. In: Birren JE, Schaie KW, editors. Handbook of the Psychology of Aging. San
Diego, CA: Academic Press; 1990:150-170.

Diaz JA, Griffith RA, Ng JJ, Reinert SE, Friedmann PD, Moulton AW. Patients' use of theinternet for medical information.
JGen Intern Med 2002 Mar;17(3):180-185 [ FREE Full text] [doi: 10.1046/j.1525-1497.2002.10603.x] [Medline: 11929503]
Gordon NP, Crouch E. Digital information technology use and patient preferences for internet-based health education
modalities: cross-sectional survey study of middle-aged and older adults with chronic health conditions. IMIR Aging 2019
Apr 4;2(1):€12243 [FREE Full text] [doi: 10.2196/12243] [Medline: 31518291]

Hoffman AS, Volk RJ, Saarimaki A, Stirling C, Li LC, Harter M, et a. Delivering patient decision aids on the internet:
definitions, theories, current evidence, and emerging research areas. BMC Med Inform Decis Mak 2013;13(Suppl! 2):S13
[FREE Full text] [doi: 10.1186/1472-6947-13-S2-S13] [Medline: 24625064]

Syrowatka A, Kromker D, Meguerditchian AN, Tamblyn R. Features of computer-based decision aids: systematic review,
thematic synthesis, and meta-analyses. JMed I nternet Res 2016 Jan 26;18(1):e20 [ FREE Full text] [doi: 10.2196/jmir.4982]
[Medline: 26813512]

Sanders EB. From user-centered to participatory design approaches. In: Frascara J, editor. Design and the Social Sciences:
Making Connections. Abingdon, UK: Taylor & Francis Books; 2002:1-8.

White M, Garbez R, Carroll M, Brinker E, Howie-Esquivel J. Is 'teach-back' associated with knowledge retention and
hospital readmission in hospitalized heart failure patients? J Cardiovasc Nurs 2013;28(2):137-146. [doi:
10.1097/JCN.0b013e31824987hd] [Medline: 22580624]

Graham ID, Logan J, Bennett CL, Presseau J, O'Connor AM, Mitchell SL, et al. Physicians' intentions and use of three
patient decision aids. BMC Med Inform Decis Mak 2007 Jul 6;7:20 [FREE Full text] [doi: 10.1186/1472-6947-7-20]
[Medline: 17617908]

Jick TD. Mixing qualitative and quantitative methods: triangulation in action. Adm Sci Q 1979 Dec;24(4):602-671. [doi:
10.2307/2392366]

Lawani MA, ValéraB, Fortier-Brochu E, Légaré F, Carmichael P, Coté L, et a. Five shared decision-making toolsin

5 months: use of rapid reviews to develop decision boxes for seniors living with dementia and their caregivers. Syst Rev
2017 Mar 15;6(1):56 [FREE Full text] [doi: 10.1186/s13643-017-0446-2] [Medline: 28298241]

van Gemert-Pijnen JE, Nijland N, van Limburg M, Ossebaard HC, Kelders SM, Eysenbach G, et a. A holistic framework
to improve the uptake and impact of ehealth technologies. JMed Internet Res 2011 Dec 5;13(4):€111 [FREE Full text]
[doi: 10.2196/jmir.1672] [Medline: 22155738]

van Gemert-Pijnen L, Span M. CeHResroadmap to improve dementiacare. In: van Hoof J, Demiris G, Wouters EJ, editors.
Handbook of Smart Homes, Health Care and Well-Being. New York, USA: Springer; 2016:133-146.

Hoffman AS, LIewellyn-ThomasHA, Tosteson AN, O'Connor AM, Volk RJ, Tomek IM, et al. Launching avirtual decision
lab: devel opment and field-testing of aweb-based patient decision support research platform. BMC Med Inform Decis Mak
2014 Dec 12;14:112 [FREE Full text] [doi: 10.1186/s12911-014-0112-8] [Medline: 25495552]

Skjgth MM, Hansen HP, Draborg E, Pedersen CD, Lamont RF, Jergensen JS. Informed choice for participation in down
syndrome screening: development and content of aweb-based decision aid. IMIR ResProtoc 2015 Sep 21;4(3):e113 [FREE
Full text] [doi: 10.2196/resprot.4291] [Medline: 26392319]

Ng CJ, Mathers N, Bradley A, Colwell B. A ‘combined framework' approach to developing a patient decision aid: the
PANDAsmodel. BMC Health Serv Res 2014 Oct 24;14:503 [FREE Full text] [doi: 10.1186/s12913-014-0503-7] [Medline:
25341370]

Hoops S, Nazem S, Siderowf AD, Duda JE, Xie SX, Stern MB, et a. Validity of the MoCA and MM SE in the detection
of MCI and dementiain Parkinson disease. Neurology 2009 Nov 24;73(21):1738-1745 [FREE Full text] [doi:
10.1212/WNL.0b013e3181c34b47] [Medline: 19933974]

Larouche E, Hudon C, Goulet S. Mindfulness mechanisms and psychological effectsfor aMCl patients: acomparison with
psychoeducation. Complement Ther Clin Pract 2019 Feb;34:93-104. [doi: 10.1016/j.ctcp.2018.11.008] [Medline: 30712752]
Petersen RC. Mild cognitive impairment as a diagnostic entity. J Intern Med 2004 Sep;256(3):183-194 [FREE Full text]
[doi: 10.1111/j.1365-2796.2004.01388.x] [Medline: 15324362]

https://www.jmir.org/2020/8/e17406 JMed Internet Res 2020 | vol. 22 | iss. 8 | €17406 | p. 21

(page number not for citation purposes)


http://europepmc.org/abstract/MED/19883143
http://dx.doi.org/10.1037/a0017327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19883143&dopt=Abstract
http://dx.doi.org/10.1001/jama.281.6.545
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10022111&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2004.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15652689&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2012.11.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23332193&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=2002&volume=17&issue=3&spage=180
http://dx.doi.org/10.1046/j.1525-1497.2002.10603.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11929503&dopt=Abstract
https://aging.jmir.org/2019/1/e12243/
http://dx.doi.org/10.2196/12243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518291&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-13-S2-S13
http://dx.doi.org/10.1186/1472-6947-13-S2-S13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24625064&dopt=Abstract
https://www.jmir.org/2016/1/e20/
http://dx.doi.org/10.2196/jmir.4982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26813512&dopt=Abstract
http://dx.doi.org/10.1097/JCN.0b013e31824987bd
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22580624&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-7-20
http://dx.doi.org/10.1186/1472-6947-7-20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17617908&dopt=Abstract
http://dx.doi.org/10.2307/2392366
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-017-0446-2
http://dx.doi.org/10.1186/s13643-017-0446-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28298241&dopt=Abstract
https://www.jmir.org/2011/4/e111/
http://dx.doi.org/10.2196/jmir.1672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22155738&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-014-0112-8
http://dx.doi.org/10.1186/s12911-014-0112-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25495552&dopt=Abstract
https://www.researchprotocols.org/2015/3/e113/
https://www.researchprotocols.org/2015/3/e113/
http://dx.doi.org/10.2196/resprot.4291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26392319&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-014-0503-7
http://dx.doi.org/10.1186/s12913-014-0503-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25341370&dopt=Abstract
http://europepmc.org/abstract/MED/19933974
http://dx.doi.org/10.1212/WNL.0b013e3181c34b47
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19933974&dopt=Abstract
http://dx.doi.org/10.1016/j.ctcp.2018.11.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30712752&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0954-6820&date=2004&volume=256&issue=3&spage=183
http://dx.doi.org/10.1111/j.1365-2796.2004.01388.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15324362&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Bogzaet d

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

O'Connor A. User Manual - Decisional Conflict Scale. Patient Decision Aids - Ottawa Hospital Research. 2010. URL:
https://decisionaid.ohri.ca/docs/develop/User_ManualsylUM_Decisional_Conflict.pdf [accessed 2020-05-07]

Jaspers MW, Steen T, van den Bos C, Geenen M. The think aloud method: a guide to user interface design. Int JMed
Inform 2004 Nov;73(11-12):781-795. [doi: 10.1016/}.ijmedinf.2004.08.003] [Medline: 15491929]

Protheroe J, Nutbeam D, Rowlands G. Health literacy: a necessity for increasing participation in health care. Br J Gen Pract
2009 Oct;59(567):721-723 [FREE Full text] [doi: 10.3399/bjgp09X472584] [Medline: 19843420]

Low Health Literacy and Chronic Disease Prevention and Control's Perspectives From the Health and Public Sectors.
Canadian Public Health Association. 2006. URL: http://www.cpha.ca/uploads/portals/h-1/kl_summary_e.pdf [accessed
2020-04-26]

Price KA. Teach-Back Effect on Self-Reported Understanding of Health Management After Discharge. Walden University.
2014. URL: http://search.proquest.com/openview/7ec355a097a68c9dec09966fd3d7f 371/

1?pg-origsite=gscholar& cbl=18750& diss=y [accessed 2020-05-07]

Brega A, Barnard J, Mabachi N, Weiss B, DeWalt D, Brach C, et al. AHRQ Health Literacy Universal Precautions Toolkit.
Agency for Healthcare Research Quality. 2015. URL: https://www.ahrg.gov/sites/defaul t/files/publications/files/
healthlittoolkit2 3.pdf [accessed 2020-04-29]

O'Connor A, Cranney A. Users Manual: Accessibility. Patient Decision Aids - Ottawa Hospital Research Institute. 2002.
URL: http://decisionaid.ohri.ca/docs/devel op/User ManualsyUM_ A cceptability.pdf [accessed 2020-04-29]

Brooke J. SUS: aquick and dirty usability scale. In: Jordan PW, Thomas B, McClelland IL, Weerdmeester B, editors.
Usabhility Evaluation In Industry. London, UK: Taylor and Francis; 1996:189-194.

Sauro J. Measuring Usability With the System Usability Scale (SUS). MeasuringU. 2011. URL : https://measuringu.com/
sus/ [accessed 2019-05-15]

Hilliard ME, Hahn A, Ridge AK, Eakin MN, Riekert KA. User preferences and design recommendations for an mhealth
app to promote cystic fibrosis self-management. IMIR Mhealth Uhealth 2014 Oct 24;2(4):e44 [EREE Full text] [doi:
10.2196/mhealth.3599] [Medline: 25344616]

Carter N, Bryant-Lukosius D, DiCenso A, Blythe J, Neville AJ. The use of triangulation in qualitative research. Oncol Nurs
Forum 2014 Sep;41(5):545-547. [doi: 10.1188/14.ONF.545-547] [Medline: 25158659]

Moran-Ellis J, Alexander VD, Cronin A, Dickinson M, Fielding J, Sleney J, et a. Triangulation and integration: processes,
claims and implications. Qual Res 2016 Aug 15;6(1):45-59. [doi: 10.1177/1468794106058870]

Mild Problems With Thinking or Memory. Decision Box. 2018. URL: https://www.decisionbox.ulaval .ca/en/box-details/
2tx_tmboites tmboitesmain%5Bclear%5D=1& tx_tmboites tmboitesmain%5Bboite%5D=2 [accessed 2019-07-23]
Bansback N, Li LC, Lynd L, Bryan S. Exploiting order effects to improve the quality of decisions. Patient Educ Couns
2014 Aug;96(2):197-203 [FREE Full text] [doi: 10.1016/j.pec.2014.05.021] [Medline: 24961445]

CastillaD, Garcia-Palacios A, Miralles |, Breton-Lopez J, Parra E, Rodriguez-Berges S, et al. Effect of web navigation
stylein elderly users. Comput Human Behav 2016 Feb;55:909-920. [doi: 10.1016/j.chb.2015.10.034]

Reyna VF. A theory of medical decision making and health: fuzzy trace theory. Med Decis Making 2008;28(6):850-865
[FREE Full text] [doi: 10.1177/0272989X08327066] [Medline: 19015287]

Albert MS, DeKosky ST, Dickson D, Dubois B, Feldman HH, Fox NC, et al. The diagnosis of mild cognitive impairment
due to Alzheimer's disease: recommendations from the national institute on aging-Alzheimer's association workgroups on
diagnostic guidelines for Alzheimer's disease. Alzheimers Dement 2011 May;7(3):270-279 [FREE Full text] [doi:
10.1016/j.jalz.2011.03.008] [Medline: 21514249]

BarrosIM, Alcantara TS, Mesquita AR, Santos AC, Paixdo FP, Lyra DP. The use of pictogramsin the health care: a
literature review. Res Social Adm Pharm 2014;10(5):704-719. [doi: 10.1016/j.sapharm.2013.11.002] [Medline: 24332470]
Houts PS, Doak CC, Doak LG, Loscalzo MJ. Therole of picturesin improving health communication: areview of research
on attention, comprehension, recall, and adherence. Patient Educ Couns 2006 May;61(2):173-190. [doi:
10.1016/].ppec.2005.05.004] [Medline: 16122896]

Durand M, Carpenter L, Dolan H, Bravo P, Mann M, Bunn F, et al. Do interventions designed to support shared
decision-making reduce health inequalities? A systematic review and meta-analysis. PLoS One 2014;9(4):e94670 [FREE
Full text] [doi: 10.1371/journal.pone.0094670] [Medline: 24736389]

McDowell M, Rebitschek FG, Gigerenzer G, Wegwarth O. A simple tool for communicating the benefits and harms of
health interventions: a guide for creating afact box. MDM Policy Pract 2016;1(1):2381468316665365 [ FREE Full text]
[doi: 10.1177/2381468316665365] [Medline: 30288405]

Garcia-Retamero R, Galesic M. Who profits from visual aids: overcoming challenges in people's understanding of risks
[corrected]. Soc Sci Med 2010 Apr;70(7):1019-1025. [doi: 10.1016/j.socscimed.2009.11.031] [Medline: 20116159]
Kreuzmair C, Siegrist M, Keller C. Does iconicity in pictographs matter? The influence of iconicity and numeracy on
information processing, decision making, and liking in an eye-tracking study. Risk Anal 2017 Mar;37(3):546-556. [doi:
10.1111/risa.12623] [Medline: 27089046]

Gaissmaier W, Wegwarth O, Skopec D, Miiller AS, Broschinski S, Politi MC. Numbers can be worth a thousand pictures:
individual differences in understanding graphical and numerical representations of health-related information. Health
Psychol 2012 May;31(3):286-296. [doi: 10.1037/a0024850] [Medline: 21842998]

https://www.jmir.org/2020/8/e17406 JMed Internet Res 2020 | vol. 22 | iss. 8 | €17406 | p. 22

(page number not for citation purposes)


https://decisionaid.ohri.ca/docs/develop/User_Manuals/UM_Decisional_Conflict.pdf
http://dx.doi.org/10.1016/j.ijmedinf.2004.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15491929&dopt=Abstract
https://bjgp.org/cgi/pmidlookup?view=long&pmid=19843420
http://dx.doi.org/10.3399/bjgp09X472584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19843420&dopt=Abstract
http://www.cpha.ca/uploads/portals/h-l/kl_summary_e.pdf
http://search.proquest.com/openview/7ec355a097a68c9dee09966fd3d7f37f/1?pq-origsite=gscholar&cbl=18750&diss=y
http://search.proquest.com/openview/7ec355a097a68c9dee09966fd3d7f37f/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.ahrq.gov/sites/default/files/publications/files/healthlittoolkit2_3.pdf
https://www.ahrq.gov/sites/default/files/publications/files/healthlittoolkit2_3.pdf
http://decisionaid.ohri.ca/docs/develop/User_Manuals/UM_Acceptability.pdf
https://measuringu.com/sus/
https://measuringu.com/sus/
https://mhealth.jmir.org/2014/4/e44/
http://dx.doi.org/10.2196/mhealth.3599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25344616&dopt=Abstract
http://dx.doi.org/10.1188/14.ONF.545-547
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25158659&dopt=Abstract
http://dx.doi.org/10.1177/1468794106058870
https://www.decisionbox.ulaval.ca/en/box-details/?tx_tmboites_tmboitesmain%5Bclear%5D=1&tx_tmboites_tmboitesmain%5Bboite%5D=2
https://www.decisionbox.ulaval.ca/en/box-details/?tx_tmboites_tmboitesmain%5Bclear%5D=1&tx_tmboites_tmboitesmain%5Bboite%5D=2
https://linkinghub.elsevier.com/retrieve/pii/S0738-3991(14)00226-2
http://dx.doi.org/10.1016/j.pec.2014.05.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24961445&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2015.10.034
http://europepmc.org/abstract/MED/19015287
http://dx.doi.org/10.1177/0272989X08327066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19015287&dopt=Abstract
http://europepmc.org/abstract/MED/21514249
http://dx.doi.org/10.1016/j.jalz.2011.03.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21514249&dopt=Abstract
http://dx.doi.org/10.1016/j.sapharm.2013.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24332470&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2005.05.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16122896&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0094670
http://dx.plos.org/10.1371/journal.pone.0094670
http://dx.doi.org/10.1371/journal.pone.0094670
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24736389&dopt=Abstract
http://europepmc.org/abstract/MED/30288405
http://dx.doi.org/10.1177/2381468316665365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30288405&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2009.11.031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20116159&dopt=Abstract
http://dx.doi.org/10.1111/risa.12623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27089046&dopt=Abstract
http://dx.doi.org/10.1037/a0024850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21842998&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Bogzaet d

60. Malinowsky C, Nygard L, Kottorp A. Using a screening tool to evaluate potential use of e-health services for older people
with and without cognitive impairment. Aging Ment Health 2014;18(3):340-345. [doi: 10.1080/13607863.2013.832731]
[Medline: 24548108]

61. User Interface Design Basics. Usability. URL: https://www.usability.gov/what-and-why/user-interface-design.html [accessed
2019-05-16]

62. Morville P, Rosenfeld L. Information Architecture for the World Wide Web. Sebastopol, CA, USA: O'Reilly MediaInc;
2006.

63. KirovaA, BaysRB, Lagalwar S. Working memory and executive function decline across normal aging, mild cognitive
impairment, and Alzheimer's disease. Biomed Res Int 2015;2015:748212 [FREE Full text] [doi: 10.1155/2015/748212]
[Medline: 26550575]

64. Span M, HettingaM, Groen-van de Ven L, Jukema J, Janssen R, Vernooij-Dassen M, et al. Involving people with dementia
in developing an interactive web tool for shared decision-making: experienceswith aparticipatory design approach. Disabil
Rehabil 2018 Jun;40(12):1410-1420. [doi: 10.1080/09638288.2017.1298162] [Medline: 28286969)]

Abbreviations

DCS: decisional conflict scale

GRADE: grading of recommendations assessment, development, and evaluation
HCP: health care professionals

MCI: mild cognitive impairment

SUS: system usability scale

Edited by G Eysenbach; submitted 29.12.19; peer-reviewed by A Syrowatka, B Jugdutt; comments to author 14.02.20; revised version
received 07.04.20; accepted 15.04.20; published 19.08.20

Please cite as:

Bogza LM, Patry-Lebeau C, Farmanova E, Witteman HO, Elliott J, Solee P, Hudon C, Giguere AMC

User-Centered Design and Evaluation of a Web-Based Decision Aid for Older Adults Living With Mild Cognitive Impairment and
Their Health Care Providers: Mixed Methods Study

J Med Internet Res 2020;22(8):€17406

URL: https://mww.jmir.org/2020/8/€17406

doi: 10.2196/17406

PMID: 32442151

©Laura-MihaglaBogza, Cassandra Patry-L ebeau, Elina Farmanova, Holly O Witteman, Jacobi Elliott, Paul Stolee, Carol Hudon,
Anik M C Giguere. Originally published in the Journal of Medical Internet Research (http://www.jmir.org), 19.08.2020. Thisis
an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, alink to the original publication on http://www.jmir.org/, as well as this copyright and license information must be
included.

https://www.jmir.org/2020/8/e17406 JMed Internet Res 2020 | vol. 22 | iss. 8 | €17406 | p. 23
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1080/13607863.2013.832731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24548108&dopt=Abstract
https://www.usability.gov/what-and-why/user-interface-design.html
https://doi.org/10.1155/2015/748212
http://dx.doi.org/10.1155/2015/748212
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26550575&dopt=Abstract
http://dx.doi.org/10.1080/09638288.2017.1298162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28286969&dopt=Abstract
https://www.jmir.org/2020/8/e17406
http://dx.doi.org/10.2196/17406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32442151&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

