
935

The Gerontologist
cite as: Gerontologist, 2020, Vol. 60, No. 5, 935–946

doi:10.1093/geront/gnz141
Advance Access publication November 26, 2019

© The Author(s) 2019. Published by Oxford University Press on behalf of The Gerontological Society of America. All rights reserved. 
For permissions, please e-mail: journals.permissions@oup.com.

Research Article

Development and Field Testing of a Long-Term Care 
Decision Aid Website for Older Adults: Engaging Patients 
and Caregivers in User-Centered Design
Aubri  S. Hoffman, PhD,1,*,  Daniel  R. Bateman, MD,1,2 Craig Ganoe, MS,3  
Sukdith Punjasthitkul, MS,3 Amar  K. Das, MD, PhD,3 Derek  B. Hoffman, MFA,1  
Ashley J. Housten, OTD,4 Hillary A. Peirce, PA,1 Larissa Dreyer, PA,1 Chen Tang, MD,1 
Alina Bennett, MA, MPH, PhD,5 and Stephen J. Bartels, MD1,2

1Department of Community and Family Medicine, Geisel School of Medicine at Dartmouth College, Lebanon, New 
Hampshire. 2Department of Psychiatry, Geisel School of Medicine at Dartmouth College, Lebanon, New Hampshire. 
3Department of Biomedical Data Science, Geisel School of Medicine at Dartmouth College, Lebanon, New Hampshire. 
4Department of Surgery, Washington University School of Medicine at St. Louis, Missouri. 5Department of Regional Ethics, 
Kaiser Permanente Northern California Regional, Oakland, California.

*Address correspondence to: Aubri S. Hoffman, PhD, Department of Community and Family Medicine, Geisel School of Medicine at Dartmouth 
College, Lebanon, NH. E-mail: ashoffman@mdanderson.org

Received: June 17, 2019; Editorial Decision Date: September 12, 2019

Decision Editor: Barbara J. Bowers, PhD

Abstract
Background and Objectives:  Decisions about long-term care and financing can be difficult to comprehend, consider, and 
communicate. In a previous needs assessment, families in rural areas requested a patient-facing website; however, questions 
arose about the acceptability of an online tool for older adults. This study engaged older adults and family caregivers 
in (a) designing and refining an interactive, tailored decision aid website, and (b) field testing its utility, feasibility, and 
acceptability.
Research Design and Methods:  Based on formative work, the research team engaged families in designing and iteratively 
revising paper drafts, then programmed a tailored website. The field test used the ThinkAloud approach and pre-/
postquestionnaires to assess participants’ knowledge, decisional conflict, usage, and acceptability ratings.
Results:  Forty-five older adults, family members, and stakeholders codesigned and tested the decision aid, yielding four 
decision-making steps: Get the Facts, What Matters Most, Consider Your Resources, and Make an Action Plan. User-
based design and iterative storyboarding enhanced the content, personal decision-making activities, and user-generated 
resources. Field-testing participants scored 83.3% correct on knowledge items and reported moderate/low decisional 
conflict. All (100%) were able to use the website, spent an average of 26.3  min, and provided an average 87.5% 
acceptability rating.
Discussion and Implications:  A decision aid website can educate and support older adults and their family members in 
beginning a long-term care plan. Codesign and in-depth interviews improved usability, and lessons learned may guide the 
development of other aging decision aid websites.
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Background and Objectives
Considering home versus residential long-term care options 
is a complex decision process for many families that often 
involves uncertain timelines, multiple decision makers, 
and significant cost considerations. Some families in the 
United States manage the financial burdens of care by 
aging in place, as evidenced by the estimated $230.1 billion 
(18.2 billion hours) of unpaid in-home care (Alzheimer’s 
Association, 2017). However, not every family has someone 
who can serve as a full-time caregiver, and caregiving needs 
may exceed available skills and resources. Families in rural 
or low-resource areas may find themselves weighing the 
trade-offs between what matters most to them (i.e., their 
“decision-making values”) and the available resources 
and costs. As a result, many families find themselves stuck 
in decisional conflict—a state of uncertainty and anxiety 
about the best course to take—that often delays care pla-
nning until a crisis occurs (O’Connor et al., 1998).

Caregivers articulate that being responsible for a family 
member’s medical and financial decisions is a primary 
source of burden that can contribute to premature place-
ment in a nursing home (Etters, Goodall, & Harrison, 
2008; Hirschman, Xie, Feudtner, & Karlawish, 2004; Roth, 
Fredman, & Haley, 2015; Stirling et  al., 2010). Person-
centered care planning has been shown to reduce prema-
ture institutionalization; however, only 46% of families 
create care plans, stating that the decisions can be over-
whelming and give rise to family conflict (Dening, Jones, & 
Sampson, 2011; Thompson & Spilsbury, 1998). Evidence-
based interventions are needed to support families who are 
facing these complex decisions.

The long-term goal of this research is to develop a suite 
of decision aids to facilitate shared decision making, high-
quality decisions, and person-centered care for older adults 
and their families. Patient decision aids are tools that pro-
vide up-to-date, balanced, high-quality information, and 
evidence-based support to people who are deliberating be-
tween two or more medically relevant options (Stacey et al., 
2017). The most recent Cochrane Collaboration review (89 
randomized trials) reports that decision aids help patients 
and caregivers improve their knowledge of their options, 
form realistic expectations about risks and benefits, and ac-
tively communicate with their doctors as they engage in the 
decision-making process (Stacey et al., 2017).

Prior work found that patients and families in rural areas 
requested a website that they could use at home at any time, 
with information about the options, step-wise guidance for 
forming a personalized action plan, and the ability to share 
information with long-distance family members (Hoffman 
et al., 2013a). However, concerns arose regarding the fea-
sibility, utility, and acceptability of a web-based tool for 
older adults (Chaudhuri, Le, White, Thompson, & Demiris, 
2013). The guidelines of the International Patient Decision 
Aid Standards (IPDAS) Collaboration recommend en-
gaging all potential users to design websites that are useful, 

usable, and acceptable for that population (Hoffman et al., 
2013b). It also emphasizes the need to field-test health 
care websites as used on the Internet by real users prior 
to dissemination (Hoffman et  al., 2013b). Therefore, the 
objectives of this study were first, to engage older adults 
and family members in codesigning a web-based decision 
aid focused on long-term care decisions, and, second, to 
field test its utility, feasibility, and acceptability as used on 
the Internet. In preparation for developing a larger suite of 
aging decision aids, an emergent objective was to explore 
more deeply the needs and preferences of older adults and 
family members when using a decision aid website.

Research Design and Methods
Conceptual Framework
Theories and approaches from decision science, cogni-
tive science, human computer interaction, and health 
services research guided the design of the study and de-
cision aid (Bandura, 1989; Elstein, 1999; Fagerlin et  al., 
2013; Hoffman et  al., 2013b; O’Connor et  al., 1998; 
Sepucha et al., 2018; Tunney & Ziegler, 2015; Tversky & 
Kahneman, 1974, 1981). For example, the interview guide 
purposefully assessed the role of uncertainty, and itera-
tive testing assessed communication routes among family 
members. The Ottawa Decision Support Framework 
(O’Connor et al., 1998) postulates that evidence-based de-
cision support interventions can address some of the modi-
fiable barriers that create decisional conflict, such as feeling 
uninformed; uncertain about the risks and benefits; unclear 
about what is most important; unsupported; and unsure 
about the best course of action. Since long-term care can 
involve multiple decision makers over time, we applied this 
framework in two ways—first, to address the varying needs 
of each individual, and second, to recognize the varying 
roles each individual may have in the decision-making pro-
cess (e.g., information gathering, deliberation, determining 
the decision, and/or implementing the decision).

We also recognized the differing needs of individuals 
who are planning for future care versus those who are 
making urgent decisions, particularly in regards to fi-
nancing. We situated this adapted framework within the 
contexts of aging care and rural health care, to incorpo-
rate the potential role of cognitive, physical, functional, and 
financial limitations (Chesser, Burke, Reyes, & Rohrberg, 
2016; Hirschman et al., 2004).

Following the international guidelines, we applied a 
modified user-centered design process to tailor decision 
support for older adults, their local family/caregivers, and 
their long-distance family members (Coulter et al., 2013; 
Dugas et al., 2017; Gustafson et al., 2016; Hoffman et al., 
2014; Witteman et al., 2015). The primary research ques-
tion was: Can engaging older adults and their family 
members in codesign produce a long-term care decision aid 
website that is useful, feasible, and acceptable?
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Participants

Participants were adult patients, caregivers, and family 
members who were able to read, write, and understand 
English recruited from an Aging Resource Center that 
serves approximately 1,600 people per year from remote 
rural New England towns (e.g., 100 to 10,000 people). 
Unique groups of participants participated in each phase 
of study. All participants provided informed consent. 
The Dartmouth Committee for the Protection of Human 
Subjects reviewed and approved this study.

Study Design

A stakeholder advisory panel consisting of two older 
adults, two family caregivers, two decision scientists, four 
informaticians, three geriatric psychiatrists, and three 
memory care specialists (16 people total) guided the de-
sign and conduct of the study. We conducted three phases 
of research: (a) Determining the initial decision aid de-
sign and components; (b) Design testing—refining paper 
storyboards with iterative cognitive interviews; and (c) 
Field testing the acceptability of the decision aid website as 
used on the Internet (Figure 1).

Phase 1: Determining the Initial Design and 
Components

Several preliminary studies guided the initial content and 
design (Hoffman et al., 2013a). In brief, a scoping review of 
the literature assessed the current evidence, considerations, 
and costs for home and residential long-term care and fi-
nancing. An environmental scan (review of existing re-
sources) assessed the availability and quality of long-term 
care educational materials and decision aids. A  series of 
focus groups with community members, needs assessment 
surveys, and interviews with selected clinical experts, long-
term care counselors, and policy makers produced a pre-
liminary list of potential decision support needs.

Recognizing that most individuals would need to seek 
location-specific details from their region’s aging resource 
center, the stakeholder panel and research team determined 

that the primary objectives of the decision aid should be: 
(a) to help viewers become well-informed and clarify which 
options were of most interest to them; and (b) to prepare 
a printable personal action plan that they can use to help 
them find services, address any remaining gaps in informa-
tion, identify needed resources, and facilitate conversations 
as needed.

Based on the user-centered design approach, the de-
sign team then started by creating five personas—example 
scenarios representing potential decision aid users’ char-
acteristics, reasons for using the decision aid, and specific 
decision-making needs. Using these personas, the design 
team created a Design Strategies Map (see Table 1 in 
Results)—a list of potential tasks (based on each persona’s 
needs for information and deliberative support) and 
proposed design features that could address each task. The 
Design Strategies Map guided the design of initial paper 
mock-ups (storyboards). The advisory panel reviewed the 
storyboards, which were revised, rereviewed, and approved 
for design testing.

Phase 2: Design Testing—Refining Storyboards 
with Iterative Cognitive Interviews

Design Testing included three iterative cycles of review fo-
cused on general content and features, followed by in-depth 
reviews of key components with older adults. The initial 
paper draft consisted of 86 pages describing three steps—
learning, deliberating, action planning—and included inter-
active decision-making activities and a printable personal 
summary at the end. The research team conducted three 
rounds of cognitive interviews with unique samples of 
selected clinicians and family caregivers (n = 2–3 per design 
cycle) to confirm which elements were essential/nonessen-
tial, and to verify the overall flow of the deliberative steps.

In addition, 14 pages merited in-depth testing with older 
adults to evaluate wording, structure, navigation, and po-
tential accessibility features (e.g., font size, size/location of 
buttons, ability to scroll, navigation of overlays/pop-ups, 
etc.). Semistructured interviews addressed three a priori re-
search questions: “Is the wording, layout, and design usable 
and meaningful?”; “What levels of interactivity and per-
sonalization are needed and preferred?”; and, “Are there 
any additional types of information or accessibility features 
that are needed?”

A decision scientist and two human computer interac-
tion designers cofacilitated the interviews (A.S.H., C.G., 
S.P.). The interviewers presented each page and engaged 
participants in reviewing and editing the paper storyboards. 
Participation was confidential (no identifiers were included 
in the data), notes were recorded by at least two people, 
and photos were taken of each page upon which a partici-
pant provided written feedback.

Two people transcribed the interviews and a third in-
terviewer reviewed them for accuracy. Data was combined 
into a table comparing all sets of notes and photos for Figure 1.  Study schema.
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each page, and assessed by two researchers for convergent 
themes and unique recommendations for improvement. 
The design team revised the paper draft, added additional 
features requested by the participants, and reassessed the 
decision aid according to the IPDAS quality guidelines 
(Hoffman et al., 2013b; Joseph-Williams et al., 2014). The 
stakeholder advisory panel and research team reviewed and 
approved the design for website programming.

Phase 3: Production and Field Testing at an Aging 
Resource Center

Production of the website and database
Components of the final design are presented in Table 1 
and described in the Results. The website contained four 
modular steps: Get the Facts, What Matters Most to You, 
Considering Your Resources, and Make an Action Plan. 
To allow viewers to select the amount of information they 
needed (e.g., for monitoring and blunting coping styles; 

Gordon & Hornbrook, 2016; Hoffman et  al., 2013b; 
Miller, 1995), information was presented at an overview 
level, with embedded hyperlinks to definitions and addi-
tional detail. To create a printable My Decision Summary 
page, data collection items assessing users’ characteristics 
and decision-making process (e.g., knowledge, values clar-
ification, leaning, and decisional conflict) were embedded 
within the flow of the website. The website designer (D.B.H, 
VeracityByDesign.com) designed the decision aid website 
using WordPress (v2015, www.wordpress.com)  so that 
it would remain easily updateable by an Aging Resource 
Center.

Field-testing with older adults and family members
The research team pilot-tested the initial prototype with 
the staff and volunteers of the Dartmouth Aging Resource 
Center, then launched it live on the Internet. The Aging 
Resource Center provides Windows computers connected 
to external monitors, keyboards and mice, with text 

Table 1.  Phase 1—Design Strategies Map

Priority user needs Proposed design strategies

Information needs Information stem
• � What is long term, residential, home-based care? • � Definitions, examples, attributes & costs
  -Strengths/weakness of all options?   -Use recent update of Administration on Aging report
  -Costs of and financing for all options?   -Comparison chart
• � How might this affect our home, estate? • � Glossary
• � How do I find out what’s available in their commu-

nity?
• � Resources
  -Aging resource centers & decision counselors

• � Process for initiating all options?   -Long-term care financial services
Deliberation needs Deliberative activities
• � Awareness
• � How do I compare the strengths/weaknesses of all 

options?
• � What matters most to each family member?
• � How do I know when “the right time” is to move a 

loved one?

• � Setting the stage—introduce the decisions and people involved, deci-
sion-making roles vs caregiving roles, etc.

• � Knowledge self-quiz
• � Values clarification exercises
• � Action planning exercises

Communication needs Communication tools
• � How can I find out everyone’s priorities (i.e., “deci-

sion-making values”)?
• � Parallel information and deliberative activities for caregivers and 

family members
• � Web portal or printable/sharable summary?
• � Conflict resolution skills
• � Tips from previous families about decision making, communication, 

questions to ask, how to document

• � How can I share information with long-distance 
family members?

• � How do I discuss differences between what’s best for 
the person versus what’s best for the family?

• � Who can I talk to (doctor, senior center, lawyer) and 
what questions should I ask?

• � How do I document all this information?
Usability needs Accessible and tailored design
• � Accessibility: font, button, graph sizes • � Increase font sizes, high/low contrast colors, Next/Back buttons, big 

buttons
•   �Limit branching to 5.1 concept per page
• � Computer use tutorials (e.g., scrolling)
• � Caregiver-tailored versions of information and activities
• � Eighth grade language, glossary
• � Audio voice-over and visuals

• � Not easy to get lost in
• � May not know how to scroll
• � Parallel/tailored information for caregivers
• � Lay language and support for low literacy, poor eye-

sight, shaking hands, etc.
• � Under 30 min total
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configured to “Larger—150%”. The staff of the Aging 
Resource Center recruited participants for the field test, 
and provided a secure study login and password to use 
the website. The human computer interaction researchers 
(C.G., S.P.) asked participants to “Think Aloud” as they 
viewed the website (Woodard et  al., 2018). All sessions 
were audio-recorded, and participants’ interactions with 
the website were recorded using Morae screen capture soft-
ware (v.2014, https://www.techsmith.com/morae.html).

After reviewing the decision aid website, questionnaires 
assessed knowledge, decisional conflict, acceptability, and 
a brief semistructured interview assessed suggestions for 
improvement. The research team had previously adapted 
the measures to the long-term care context, pilot-tested 
them, and retained items that were responsive in this 
population (Hoffman, A. S. (2019). Assessing the deci-
sion-making needs and preferences of older adults with 
dementia and their caregivers and clinicians: survey 
and qualitative interviews. Manuscript in preparation). 
The SURE Scale (Ferron Parayre, Labrecque, Rousseau, 
Turcotte, & Legare, 2014) is a four-item measure of 
decisional conflict; items are scored 1 for Yes and 0 for 
No; a total score of 3 or less indicates decisional con-
flict. The Ottawa Acceptability Scale (O’Connor, 1996 
[Updated 2002]) is scored as the percentage of individuals 
who rate each item positively. The knowledge measure in-
cluded three multiple-choice items (i.e., average need for 
long-term care, differences between home/residential care, 
and available financing options); and two True/False items 
about common misconceptions (i.e., home care is always 
more affordable than residential care, and health insur-
ance covers all long-term care costs).

Data Analysis

This study was not powered to test hypotheses; however, 
the stakeholder advisory panel and the research team 
utilized several a priori criteria based on comparable de-
cision support literature (Hoffman et  al., 2014; Stacey 
et al., 2017). Feasibility of the web-based decision aid was 
assessed in terms of whether at least 75% of participants 
were able to view the 14 core pages and use at least 1 in-
teractive activity. To confirm that the decision aid was not 
systematically biased, the team reviewed the distributions 
of participants’ decision-making values and preferences for 
home versus residential care services. Utility was assessed 
in terms of 80% or more of participants answering at least 
three of five knowledge items correctly, and responding Yes 
to at least three of four SURE Scale decisional conflict items 
(Ferron Parayre et al., 2014). Scores of 3 were included for 
this study, as the purpose of the decision aid is to educate 
and prepare for decision-making; families will need to meet 
with their local long-term care counselor for specific cost 
estimates and financing options before determining a de-
cision. Acceptability was assessed in terms of at least 80% 
of participants rating at least six of nine acceptability items 

favorably (i.e., Yes, or Helpful/Very Helpful) (O’Connor, 
1996 [Updated 2002]).

Interview notes, audio recordings, and screen recordings 
were reviewed to identify any potential systematic usability 
errors or barriers to use. The research team and Stakeholder 
Advisory Panel reviewed results and additional suggestions 
for improvement. The website designer made final revisions 
to optimize the website, and posted it for public use. The 
research team assessed the final website according to the 
IPDAS guidelines for high-quality patient decision aids 
(Joseph-Williams et al., 2014), and added a downloadable 
“source document” that describes development, original 
sources cited, and related resources in plain language.

Results
Overall, engaging older adults, family members, and 
stakeholders in the design, storyboarding, and field-testing 
process produced an interactive website that tailors informa-
tion and decision-making support to older adults and their 
local and long-distance caregivers. Supplementary Appendix 
A provides the source document and selected screen shots 
of Planning for long-term care: choosing the best care and 
financial plan for your loved ones (v1.2, ©2017 Hoffman 
et al., Dartmouth Centers for Health and Aging).

Phase 1—Determining the Initial Design

Table 1 presents the Design Strategies Map, which provides 
proposed content and design elements to meet each need 
identified by older adults, caregivers, and providers. 
Notably, feedback from older adults and families split 
the decision into two so that they could focus their time 
and energy as needed. The opening page allows viewers to 
choose one or both topics to view:

	1.	 Whether to receive home-based or residential-based 
long-term care services?

	2.	 Which financial options to use to pay for long-term care?

Web-Based Decision Support System: Structure 
and Content

Four Decision-Making Steps were proposed to meet the 
identified needs, based on the decision support framework 
and evidence-based approaches to guiding patients towards 
making a well-informed, values-congruent decision among 
two or more treatment options (O’Connor et  al., 1998; 
Stacey et al., 2013): 

	•	 Step 1. Get the Facts—Presents up-to-date, high-quality 
information about each of the home and residential long-
term care options, and the financing options. Interactive 
decision-making activities allow viewers to (a) select 
options to create a side-by-side comparison chart, and 
(b) complete the Essentials of Long-term Care self-quiz 
(a plain-language version of the knowledge measure, 
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which included corrective feedback to facilitate under-
standing of concepts).

	•	 Step 2. What Matters Most to You?—Helps viewers un-
derstand the concept of “decision-making values”, i.e., 
the personal importance of various factors in making 
their decision, and provides a values clarification leaning 
scale where viewers can self-assess which factors are 
most important to each person involved in the decision.

	•	 Step 3.  Consider Your Resources—Assists viewers in 
learning about and considering the personal, social, and fi-
nancial resources they have available to assist them in aging 
in place or transitioning to residential long-term care.

	•	 Step 4.  Make an Action Plan—Shows users their My 
Decision Summary of their responses from Steps 1–3 
compared to the side-by-side chart of the long-term care 
options. It also reiterates the importance of assessing 
and weighing their care needs and preferences compared 
to their resources. Structured questions invite the user to 
identify gaps in information and support, and to plan 
their next steps (e.g., “I need more information about 
the cost of X”), with links to specific local resources for 
completing those steps (e.g., by providing contact infor-
mation for selected assisted living facilities, local aging 
and disability resource councils, etc.).

Each decision-making step provides text and graphics 
summarizing the aim, importance, and facts related to that 
step, as well as an interactive activity to guide the user in 
completing that step for their personal decision. Through 
this five-step process, the user creates a My Decision 
Summary printout of their personalized information, 
responses, and questions to address with their clinical team 
and other advisors.

Phase 2—Storyboarding (design testing) with 
Paper Prototypes

The design team iteratively reviewed and refined sections 
of the initial design with 12 older adults and caregivers, 
and presented it in clinical and research meetings with key 
stakeholders. The advisory panel then reviewed, provided 
feedback, and approved a parsimonious draft of 64 core 
pages. Five additional older adults participated in reviewing 
the complete paper prototype. All interviews lasted from 
1 to 2  hrs. Participants were primarily 65–84  years old, 
female, and Caucasian. They expressed varying levels of 
experience with computers (from “none at all” to “com-
fortable”) and all provided substantive feedback.

All participants affirmed the value of a tool to help 
families navigate this tough decision. They also approved 
of the majority of the text, layout, graphical elements, and 
interactive questions. The following paragraphs summa-
rize their recommendations for improving the design of the 
initial website structure, content, and interactive features. 
Representative quotes and examples of feedback are pro-
vided in Table 2.

Table 2.  Phase 2—Common Themes and Selected Quotes 
from Storyboarding Interviews (n = 17)

Provide linear yet flexible website structure
• � “I like that the website talks about the options and what’s impor-

tant before talking about financing, but I might want to revisit the 
options and costs again after considering my financial resources.”

• � “You might want to ask what matters most to everyone in the 
family BEFORE comparing the options.”

Provide variable levels of information detail and broad scope of topics
• � “National averages may be interesting to some, but time is lim-

ited. I wouldn’t want to go through 25 pages before getting to 
things that are meaningful locally”.

• � “It’s a lot of information, but I would want even more detail 
about some options”.

• � “Make transportation a separate item – it is an important and 
significant need (and not a simple part of receiving long-term care 
in this [rural] area)”.

• � “The list of options focuses on medical/physical needs; what 
about intellectual, social, and spiritual needs (e.g., access to 
books, hobbies, music, social/community activities) things that 
are satisfying and provide growth and well-being overall?”

Address common misconceptions, particularly about costs
• � “The assumption is that as long as I can care for him, he should 

be at home, but maybe there are reasons it would be better to 
move sooner (while he still knows what’s going on).”

• � “Need to include something to help people figure out and com-
pare their financial resources if they sold their house (the assump-
tion is that moving is more expensive, but it may not be if you 
add up all the things that you would need to pay for at home like 
transportation, errands, nurses, etc.).”

• � “Need a way to directly compare the ‘real’ total costs to the 
family.”

• � “Make the hidden costs of staying at home clear.”
Provide parallel information and decision support activities for 
caregivers
• � “Acknowledge up front the care that is needed for the caregiver” 

(see Figure 2).
• � “Make the costs to caregivers a specific line item (and clarify be-

tween family caregivers versus paid caregivers).”
• � “There’s likely to be family disagreements at this point. Tips 

would be helpful.”
• � “Address the issue that many family members bring up ‘good 

ideas’ that need someone who has the time and expertise to make 
them happen.”

• � “I would want this chart [What Matters Most to You?] – for 
myself and for family members to complete so we can compare 
and discuss”

• � “I would print several copies out or perhaps could you provide 
columns for my husband to fill out too”.

Tailor language for older adults
• � “Current wording seems scripted for someone who is new to 

thinking about long-term care; it may need adjustment for people 
who’ve already considered it (e.g., been a caregiver for their 
aging parents and are now looking for themselves).”

• � “Change ‘Who needs care?’ to ‘For whom will long-term care be 
needed? (to ensure proper grammar is present to support older 
adults’ trust in the website’s reliability)’”.
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Website Structure—Provide Linear and Open 
Architecture

Two themes emerged regarding the structure of the web-
based decision aid. First, participants emphasized keeping 
cognitive structuring simple and familiar, based on social 
heuristics. For example, all participants preferred to be 
led through the tool in a stepwise fashion using Next/
Continue buttons rather than exploring the website. 
Participants reported that they imagined the tool as an 
interactive worksheet similar to other questionnaires they 
receive when they visit the doctor, and that features such 
as the side-by-side comparison chart should look similar 
to other well-known websites. However, some individuals 
also recommended providing options to revisit or skip 
information as needed to streamline their searching 
depending on their familiarity with these decisions (e.g., 
whether they are confronting a new diagnosis and pla-
nning for the future, versus making acute advanced stage 
decisions). Second, when designing a tool for older adults 
with chronic disease, participants recommended purpose-
fully addressing how caregivers and other family members 
could be involved.

Content—Provide Variable Breadth and Scope

Four themes emerged regarding the clinical information. 
First, participants requested variable levels of informa-
tion detail. Some participants recommended limiting in-
formation to expedite their search time, others expressed 
interest in being able to access great detail. Participants 
also requested a broad scope of information on topics 
that affect their health (e.g., to include intellectual, social, 
and spiritual needs). Third, participants recommended 
purposefully addressing common misconceptions, partic-
ularly when comparing costs (e.g., when home care may 
not be more affordable). Finally, participants requested 
tailored, parallel streams of information for patients and 
caregivers.

Usability—Ensure Accessibility for Older Adults

Participants made several suggestions about even larger 
font sizes, larger buttons for individuals with shaking 
hands, options for auto-play audio voiceover for visual 
impairments, and short video tutorials on the homepage 
for individuals who were less familiar with how to navi-
gate a website (e.g., How to Use a Mouse, How to Scroll, 
etc.). Notably, most participants preferred learning to 
scroll to keep similar information on one page rather than 
having to move back and forth between pages. Lastly, 
several comments focused on the trade-offs between the 
more familiar language style that may be expected by 
younger caregivers and the more formal language style that 
conveyed a sense of importance and validity to older adults 
(see Table 2 and Figure 2).

Phase 3—Field Test

A new group of 12 older adults (4 individuals and 4 
couples) field-tested the decision aid website and rated 
its acceptability. The majority of participants were female 
(83.3%), over 80  years old (66.7%, min. 61, max 89), 
White/Caucasian (91.7%), somewhat comfortable with 
computers (41.7%), and had social security (83.3%) plus 
other financial means that could provide $1000/month for 
long-term care (75%). Six were caregivers and all lived in 
small rural towns. They were considering long-term care 
services within the next year (50%) for a spouse (33.3%) 
or both of them (33.3%). Most sought household care 
(58.3%) to support them with moderate limitations in ac-
tivities of daily living (58.3%), and several had memory 
problems (41.7%) or chronic conditions (50%) that may 
need special care.

Feasibility, Utility, and Acceptability

Tables 3 and 4 summarize the results of the field test. 
All participants were able to use the website, interacted 
with at least one activity, and printed a copy of their My 
Decision Summary page in under 50 min (including doing 
the ThinkAloud process). All participants chose to com-
plete the entire site and two individuals went back to 
revisit pages.

In terms of utility, 11 out of 12 participants scored 
greater than 60% correct on the knowledge items (min. 
3, max. 5), for an average of 83.3% correct. On the 
SURE Scale, 8 out of 12 (67%) selected Yes on 3 or 
more questions (min.1, max. 4). In terms of accepta-
bility, 10 out of 12 (83%) rated the decision aid fa-
vorably on at least 6 of 9 items. Notably, a majority of 
participants did not provide favorable ratings for the 
item about the helpfulness of the website for learning 
about the financial options for long-term care, stating 
that they wanted the cost ranges of each care provider/
facility.

Figure 2.  Selected examples of storyboarding feedback. Clockwise 
from top left: participants recommended interactive/supportive options 
tailored for caregivers, specific content describing the role/needs of 
caregivers, and traditional grammar over common/familiar language 
for older adults.
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While viewing the website, a slight majority (33%) of 
participants indicated a leaning towards home-based care 
options compared to residential options (25%). None in-
dicated a leaning towards moving to a nursing home. The 
majority also indicated an interest in using community 
services for transportation, respite care, social activities, 
and exercise.

In open-ended items assessing what gaps remained, 
participants indicated they would like to meet with their 
local aging resource center for more information about: 
home equity/reverse mortgages, Veteran’s benefits, long-
term care insurance, Medicare/Medicaid coverage, senior 
housing options, and how to raise more funds. Several 
responses expressed a need for help figuring out at what 
point their loved one would need more care than they 
could provide at home. Suggestions for improving the deci-
sion aid website included requests for: “more tips”, “more 
personalized information opportunities”, and “more local 
information and examples”.

Final assessment of the development process using the 
IPDAS quality checklist indicated that it met 23 of 23 rele-
vant criteria (additional criteria about screening, side effect 
probabilities, and efficacy were not relevant).

Discussion and Implications
Overall, engaging all stakeholders in the development 
produced a long-term care decision aid website for older 
adults and family members that was feasible, useful, and 
acceptable to older adults in a rural aging resource center. 
Older adults were able to use the website, individually and 
as couples, and create a personal action plan for addressing 
gaps in information, support, financing, or communica-
tion. After viewing the website, they scored moderately 
high on knowledge items, moderately low on decisional 
conflict, and indicated clear decision-making values and an 
initial leaning towards options. They rated the website fa-
vorably in terms of acceptability, with requests for more 

Table 3.  Phase 3—Field Test Participants’ Postdecision Aid Ratings of the Website’s Feasibility, Utility, and Acceptability 
(n = 12)

Postdecision Aid Measures n %

Feasibility
  Time spent on website, mean minutes (min, max) 26.3 (12.3, 49.5)  
  Viewed all pages 12 100%
  Viewed pages linearly/sequentially 12 100%
  Viewed pages dynamically/iteratively (revisited pages) 2 16.7%
  Interacted with at least 1 activity 12 100%
  Printed My Decision Summary page 12 100%
  Observed errors or expressed difficulty using website 1 8.3%
Utility
Knowledge of Long-term care services and financing, 
mean total percent correct (min, max)

 83.3% (66.7%, 100%)

  On average, how many people over 65 years old need long-term care? 12 100%
  On average, how many years do people need long-term care? 9 75.0%
  Care at home is the cheapest option. 8 66.7%
  Which of the following are correct average costs? 9 75.0%
  Medicare and Health Maintenance Organizations (HMOs) pay for: 12 100%
SURE Decisional Conflict Scale, mean total score (min, max) 3 (2, 4)  
  Do you know enough about the pros and cons of each option 7 87.5%
  Are you clear about which pros and cons matter most to you? 11 91.7%
  Do you have enough support and advice from others to make a choice? 11 91.7%
  Do you feel sure about the best choice for you? 7 87.5%
Acceptability, mean total favorable rating (min, max)  87.5% (50.0%, 100%)
Did the decision aid help you:
  Learn about the options for long-term care services? 11 91.7%
  Learn about the options for long-term care financing? 5 62.5%
  Sort out which services may be best for you and your family? 9 75%
  Choose the options that best match your preferences? 10 83.3%
  Start planning for how to receive the care you want? 10 83.3%
Was the decision aid:
  Useful? 11 91.7%
  Easy to understand? 10 83.3%
  The right length (not too long or too short)? 10 83.3%
  Interactive enough? 9 75%

942� The Gerontologist, 2020, Vol. 60, No. 5



interactivity, additional resources about how to finance 
care, and integrated links to specific costs for facilities in 
their local area.

Field-test results met the a priori criteria for feasibility, 
utility, and acceptability. These results are comparable to 
similar web-based patient decision aids, and to the effects 
seen in the Cochrane Collaboration review of patient de-
cision aids (Hoffman et al., 2014; Hoffman et al., 2013b; 
Stacey et al., 2017; Woodard et al., 2018). Postdecision aid 
treatment preferences were higher for home care options, 
as expected, but no dominant preference was observed, 
suggesting the decision aid did not bias towards a partic-
ular care option or community service.

Several decision aids are emerging about home versus 
residential long-term care. The Ottawa Hospital Research 
Institute Place of Care patient decision aid is a paper work-
sheet for patients who are considering where they would 
like to receive palliative care (Murray, 2010). Veterans 
Affairs created two worksheets—for individuals and for 
caregivers (available at: https://www.va.gov/GERIATRICS/
Guide/LongTermCare/Shared_Decision_Making.asp). 
Healthwise and The Mayo Clinic provide web-based deci-
sion aids to help caregivers of people with Alzheimer’s con-
sider moving a loved one into residential care (Healthwise, 

2012; Mayo Clinic, 2012). This long-term care deci-
sion aid contains similar elements based on the Ottawa 
Decision Support Framework (O’Connor et al., 1998), and 
expands the scope to tailor information for (a) individuals, 
caregivers, and other family members, (b) considering long-
term care services and/or financing options, and (c) imme-
diate decisions or planning for the future.

Notably, multiple participants mentioned the role of un-
certainty, time, and values in making these decisions. Some 
requested advice on how to know when a loved one would 
need to be moved to residential care and others remarked 
on the trade-offs between moving while young enough to 
be active versus remaining in their home as long as possible. 
Previous studies have reported on the importance of uncer-
tainty and affective forecasting in care planning decisions 
(Schapira et al., 2016; Tversky & Kahneman, 1974). These 
observations also parallel the literature on advanced care 
planning regarding the trade-offs and tensions caregivers 
experience when considering who’s values should deter-
mine a decision (e.g., substitutive judgment—what would 
the individual have wanted, versus distributive judgment—
what’s best for the family) (Dening et al., 2011; Etters et al., 
2008; Marks & Arkes, 2008; Shalowitz, Garrett-Mayer, & 
Wendler, 2006; Stirling et al., 2010). Given the significant 
time, money, and impact of providing long-term care in the 
U.S. health care system, these observations echo the con-
tinued call for more tools to help families navigate these 
complex decisions.

Engaging Users in the Design

This study adds to the literature as an example of applying 
user-centered design to codesign, refine, and test a patient 
decision aid with older adults. There is an established liter-
ature on designing health technologies for older adults and 
user-centered design is an established approach in human 
factors research (Feather et al., 2016; Gustafson et al., 2016; 
Witteman et al., 2015). Integrating this multidisciplinary ap-
proach may improve decision aids designed for aging care. 
Recent reports of the Patient-Centered Outcomes Research 
Institute and the National Quality Forum call for increased 
stakeholder involvement in the design and development of 
patient decision aids (National Quality Forum, 2016; Patient-
Centered Outcomes Research Institute, 2017). A recent sys-
tematic review indicates an increasing number of patient 
decision aid development studies are engaging stakeholders 
in the development process; however, the level of engage-
ment still varies widely (Dugas et al., 2017; Witteman et al., 
2015). Best practices are currently being identified.

Additionally, this study demonstrates the impor-
tance of meaningfully engaging multiple types of users 
in designing patient decision aid websites for aging care 
(Dugas et al., 2017). Results from this study complement 
that literature, and add potential design considerations 
specific to development of multiuser decision aids. 
Patient decision aid designs for multiple users face the 

Table 4.  Phase 3—Participants’ Preferences for Long-Term 
Care Services and Resources (n = 12)

Preferences n %

Leaning Towards (select all that apply)
  Asking a family member to be my/their caregiver 4 33.3%
  Using services at the senior center 3 25.0%
  Hiring a home health aide 2 16.7%
  Hiring a personal aide, e.g., “companion” 4 33.3%
  Moving into senior housing 1 8.3%
  Moving into an assisted living facility 3 25%
  Moving into a nursing home - -
  Moving into a continuing care retirement community 1 8.3%
What community services are you interested in using? (select all 
that apply)
  Transportation Support—buses, trains, taxis, or  

shuttles to the hospital, stores
7 87.5%

  Respite Care—temporary care to let the care-
giver have a break 

10 83.3%

  Groceries and Meals—grocery delivery, Meals 
on Wheels, dinners at the senior center

8 66.7%

  Social Activities—senior center programs, mu-
seum passes, movies, organized day trips

9 75.0%

  Volunteering—opportunities to mentor, teach, 
or share your skills and wisdom

6 50.0%

  Spiritual support—churches and spiritual 
programs that support aging

5 62.5%

  Exercise—classes for strength, aerobics, bal-
ance, yoga 

10 83.3%

  Learning—classes at the senior center, library, 
and local colleges

8 66.7%
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challenge of balancing the needs of each users’ charac-
teristics, decision-making role, deliberative style, and 
decision-support needs. For example, guidelines for de-
signing websites for older adults generally recommend 
“shallow” hierarchies, that is, limiting each branch of 
webpages to four to five links deep (Chaudhuri et  al., 
2013; Norman & Skinner, 2006; Smith, 2014; Tennant 
et  al., 2015). However, nested/branching architecture 
may provide information and decision-making sup-
port tailored to each voice (first-, second-, and third-
person), role (patient, family caregiver, surrogate, and 
legal proxy), and for the needs of multiple users (values 
clarification vs communication management and conflict 
resolution).

Engaging all potential users also highlighted the need 
for extensive user-testing of the wording of multiple-user 
decision aids. For example, participants drew attention 
to the generational-heuristics of the language, with an 
emphasis on formal wording and traditional grammar 
over common/familiar language, as an indication that 
the site was well-crafted and worth trusting. In this case, 
combining elements of both language styles was pre-
ferred over providing another level of tailoring. Previous 
studies observed that older adults may be particularly 
vulnerable to limited health literacy and challenges as-
sociated with eHealth literacy, which is “the ability to 
seek, find, understand, and appraise health information 
from electronic sources and apply the knowledge gained 
to addressing or solving a health problem” (McCaffery 
et al., 2013; Tennant et al., 2015). Since older adults are 
increasingly seeking health information on the Internet 
(Chaudhuri et  al., 2013; Smith, 2014), engaging older 
adults in strategies to support eHealth literacy may en-
hance older adult use and engagement in Internet-based 
patient decision aids. Finally, significant iterative testing 
was also needed to provide parallel interactive activities 
for caregivers, and to optimize how information was 
presented back to each user in the printable summary.

Several limitations must be considered. The sample of 
individuals involved in the design of this decision aid fo-
cused on rural health and is representative of the dissem-
ination area; however, a more racially/ethnically diverse 
sample will be needed to inform scalability. As a website, 
the decision aid may be limited for use in some populations; 
however, the intended users specifically requested providing 
the information and support on a website to extend access 
to shut-in elders, caregivers who needed support available 
after business hours, and families that wanted to be able 
to coordinate information and communication with local 
and long-distance family members. Finally, patient advisors 
noted the limitations of the tool for providing locally specific 
information and costs; however, long-term care counselors 
on our stakeholder panel advised us that this information is 
proprietary, not publically available, and would need to be 
updated too often to be practical. Providing accurate cost 
predictions would require viewers entering their personal 

financial information online, which was not acceptable to 
participants. Hence, the purpose of the tool remains to help 
families become informed and facilitate discussions with 
their doctors, local aging resource center, lawyers, care 
facilities, and long-term care counselors, etc.

In conclusion, a decision aid website that provides tai-
lored information and deliberative support is feasible, 
useful, and acceptable for older adults and families con-
sidering long-term care options. Engaging a stakeholder 
advisory panel and a variety of potential users enhanced 
this research and the design of the decision aid website, 
and provided additional insights for developers of deci-
sion aids for aging care. A suite of patient decision aids 
designed with and for older adults and their families could 
reduce the decisional burden for caregivers and improve 
decision making, coordination, and communication for 
families.
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