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ABSTRACT
Background: The introduction of the Medicare Part D prescription drug benefits dramatically
increased coverage for prescription drugs among Medicare beneficiaries. Part D’s design,
however, requires beneficiaries to choose among private plans, creating new challenges for
consumers. Beneficiaries often report that choosing a plan is difficult, and research has raised
concerns over decision quality in plan choice. Little evidence exists, however, on how to
facilitate decision-making and improve decision quality in this context.
Objective: To develop and evaluate tools to help Medicare beneficiaries choose among Part D
prescription drug plans. The project had the following specific aims:
1. To develop a method to automate the presentation of individually customized
information on the financial consequences for Medicare beneficiaries who enroll in
different Medicare Part D stand-alone prescription drug plans
2. To develop a patient-centered decision tool in partnership with patient and provider
stakeholders to communicate information to Medicare beneficiaries about Part D
prescription drug plans (CHOICE)
3. To determine whether providing Medicare beneficiaries with a patient-centered
decision tool improves patient outcomes
Methods: The study population included people aged 66 to 85 years enrolled in a Part D plan
who received their care from the Palo Alto Medical Foundation (PAMF), a large multispecialty
practice in northern California. Using data on drug prescribing from PAMF’s electronic health
record (EHR), we developed, in collaboration with patient and provider stakeholders, a patientcentered tool to provide personalized information on patients’ coverage alternatives (CHOICE).
We conducted 4 studies from 2014 to 2018. To inform tool development, we conducted a focus
group study of Part D decision-making, an ethnographic study of how beneficiaries used the
existing, publicly available tool developed by the Centers for Medicare & Medicaid Services
(CMS), and a comparative usability study of the CMS tool (Medicare.gov’s Plan Finder) relative
to 3 prototypes of CHOICE. We evaluated the effectiveness of the CHOICE tool in a randomized
controlled trial conducted during the fall 2016 open enrollment period. We compared 2 final
versions of the CHOICE tool, one with expert recommendations and the other without, against
the control that directed beneficiaries to publicly available resources. The primary study
outcomes were (1) plan switching, (2) change in expected spending on prescription drugs, (3)
satisfaction with the choice process, and (4) decisional conflict.
Results: Access to the CHOICE tool increased rates of plan switching, particularly for people
who used the version of the tool with expert recommendations. Of people randomized to the
CHOICE tool with expert recommendations, 36% switched plans during open enrollment,
compared with 31% randomized to the CHOICE tool without expert recommendations and 28%
in the control arm. The difference in switching rates of the CHOICE tool with expert
recommendations relative to control arm was statistically significant at p = 0.04. Similarly, the
proportion of study participants who reported that they were very satisfied with the choice
4

process was greater in the expert recommendation arm (0.47) than the control arm (0.39) (p =
0.05). While estimated reductions in spending on prescription drugs, including premiums, were
larger in both treatment arms than in the control arm, the differences were not statistically
significant. We found no evidence of differences in decisional conflict across arms.
Conclusions: A patient-centered, online tool with personalized information and expert
recommendations may increase satisfaction with the choice process and rates of plan switching
among people enrolled in Medicare Part D stand-alone plans. Additional research is necessary
to determine whether and how to engage more people in evaluating their coverage options
and to determine the best approaches for more diverse groups.
Study Limitations: The study population comprised people with relatively high levels of income
and education who also were relatively computer savvy, based on their prior use of an
electronic patient portal.
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BACKGROUND
To obtain publicly subsidized insurance coverage for prescription drugs, Medicare
beneficiaries must choose among the private plans offering coverage in their geographic area.
Choosing a Medicare Part D prescription drug plan, however, is difficult and frustrating for
many Medicare beneficiaries. Health insurance is a complex financial product with complicated
cost-sharing rules, and the implications of different benefit designs for out-of-pocket spending
and health care use vary across consumers, depending on their health care needs. The use of
health care services is also uncertain, requiring consumers to assess not only their current but
also their future health, the financial implications of alternative future health states, and their
tolerance for bearing risk. In the context of Medicare Part D, the large number of options
compounds the complexity of the product; most beneficiaries choose from dozens of plans.
The difficulties people face in choosing among plans has led many to question whether
competition in this context does, in practice, lead to desirable outcomes for consumers.1-3
Researchers have documented that many consumers, both young and old, do not understand
the characteristics of their health care plans.4-9 Studies of choices have found that the types of
decisions consumers often make may signal that they are inaccurately evaluating the costs and
benefits of coverage. These decisions include not enrolling in the plan that provides the best
coverage for their drugs10,11 or enrolling in dominated plans—those that are either the same or
objectively inferior along every dimension.3,12
Other studies, however, provide a more optimistic view of consumer choice. Evidence
suggests that, as individuals learn over time how plans work, they improve their choices,13 and
older adults who experience health shocks and may particularly benefit from changing coverage
are more likely to actively shop for plans.14 In addition, not enrolling in a plan that covers one’s
drugs at the lowest cost is not necessarily a poor choice. People may value other
characteristics, such as brand or customer service, that are more difficult for researchers to
account for when analyzing individual decisions.15 In summary, while there is debate over the
extent to which people make poor choices in this market, it is clear that many people have a
limited understanding of how health insurance products work and find making these decisions
6

difficult and unpleasant. These challenges may lead to consumers spending more than
necessary on prescription drugs and lower rates of consumer use of effective drugs.
The use of technology to help consumers make choices seems like a natural way to
address these challenges. With the aid of information technology, data analysts can relatively
easily create algorithms to combine individual data on health care use with information on plan
benefit design to develop personalized information on coverage in different plans. Despite their
potential, the performance of these tools in practice has been at best mixed. While the Centers
for Medicare & Medicaid Services (CMS) offers a tool to help beneficiaries choose among plans,
older adults, even those with high levels of formal education, find it difficult to use.16,17 A study
conducted during the early experience of the Medicare Part D program tested the effects of a
paper-based intervention in which researchers simply entered an individual’s drug information
into the Medicare.gov tool (Plan Finder) and mailed him or her the likely costs associated with
enrolling in different plans. The researchers found that this simple intervention increased plan
switching by 11 percentage points and lowered predicted spending on premiums and
prescription drugs by about $100 per year per individual.6 This approach, however, is difficult to
scale, since it relies on manual entry of drugs into the tool and mass-mailing of personally
identifiable health information. Yet, more recent internet-based, automated interventions have
been less successful in changing choice behavior.18,19 Overall, evidence is limited on how to
design decision tools to facilitate health insurance choices.
The objective of our research was to develop and evaluate a decision tool to help
Medicare beneficiaries choose among stand-alone Part D prescription drug plans. We proposed
to improve on existing tools, primarily Medicare.gov’s Plan Finder, in 2 ways: (1) to allow
automated importation of a user’s prescription drug list and (2) to develop a more user-friendly
interface. The project had the following specific aims:
1. To develop a method to automate the development of individually customized
information on the financial consequences for Medicare beneficiaries who enroll in
different Medicare Part D stand-alone prescription drug plans
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2. To develop a patient-centered decision tool in partnership with patient and provider
stakeholders to communicate information to Medicare beneficiaries about Part D
prescription drug plans (CHOICE)
3. To determine whether providing Medicare beneficiaries with a patient-centered
decision tool improves patient outcomes, including higher switching rates, greater
satisfaction with the choice process, less decisional conflict when choosing plans, and
better coverage for prescribed drugs
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PARTICIPATION OF PATIENTS AND OTHER STAKEHOLDERS
We began the study with several stakeholders: 3 patients (Ting Pun, Beth Gribbin, Linda
Subryan), the Palo Alto Medical Foundation (PAMF) Community Health Resource Center (CHRC)
director (June Badal), a pharmacist (Annie Wong), and PAMF’s chief medical information officer
(Dr. Albert Chan). We selected our patient stakeholders to represent older adults choosing
Medicare Part D prescription drug plans (the relevant patient group) and their family members.
One patient stakeholder, Linda Subryan, rotated off the study during the project, and we
recruited a new patient representative, Patricia Alexander. We chose patients affiliated with
PAMF since we planned on recruiting patients from the PAMF population and thus wanted
guidance from patients familiar with our setting. Because we had recruited our patient
stakeholders from the patient advisory council at PAMF prior to writing the proposal, their
perspectives influenced the direction of the proposed research from its inception. The patient
stakeholders had differing perspectives on Medicare Part D. One, who was about to turn 65 and
become Medicare eligible, was concerned about choosing the right plan, as her private health
insurance plan was very expensive. She was primarily concerned with how to simplify and
individualize the plan selection process. Another patient stakeholder, who was already enrolled
in a Medicare Part D plan, chose coverage for his wife who has a severe chronic condition for
which drug coverage is important. A third patient stakeholder was a caregiver for her aging
mother whom she had assisted with the Medicare decision-making process, providing an
additional perspective of CHOICE users—one who assists someone else. One of our
stakeholders had been very active on the PAMF patient advisory board and joined PCORI’s
patient advisory board during the study. The CHRC director, Ms. Badal, was supportive of the
project because she interacted daily with confused patients during Medicare open enrollment
as they sought advice from her and her staff. Shortly after the study began, she retired and her
successor, Nancy Brown, joined as a stakeholder. Since the study involved prescription drugs, it
was crucial to have a pharmacist on the research team. The pharmacist on our team, Ms. Wong,
provided counseling and advice on prescription drug plans to patients. She provided valuable
technical advice to the project team relevant to tool development. Ms. Wong had worked
previously with Dr. Ming Tai-Seale on several quality improvement projects at PAMF.
9

Dr. Chan (co-investigator) was chief medical information officer of PAMF and medical
director of My Health Online for Sutter Health when the study began. He had more than 10
years of experience in the implementation of the electronic health record (EHR) and was part of
the team that launched PAMFOnline (now called My Health Online), a personal health record
(PHR) co-developed with Epic Systems Corporation that is one of the most widely deployed
PHRs in the world. His involvement was key for several reasons: (1) His extensive knowledge of
developing a patient-facing interface (My Health Online) provided him with firsthand
experience; (2) his involvement enabled us to place study recruitment messages in the landing
page of My Health Online, which resulted in patients volunteering to participate in our study;
and (3) his knowledge of Epic and My Health Online functionalities enabled us to gather and
import medication data for patients in the intervention arms into our tool (one of the key
benefits of CHOICE). He also pointed us to the relatively new functionality of exporting
medication data from My Health Online so we could offer some guidance to patients in the
control arm.
We engaged with our stakeholders in several ways: quarterly in-person stakeholder
meetings, additional meetings as necessary, and receiving ad hoc feedback via email. Our
stakeholders made a variety of substantive contributions to the project. For example, we had
initially planned on recruiting for focus groups via postal mail but were delayed in compiling the
necessary information. We raised the issue at one of our quarterly stakeholder meetings to
solicit suggestions on how we could more quickly recruit participants. Two patient stakeholders
helped by announcing the request at the PAMF patient advisory committee meeting,
connecting us with geriatricians and other department leads at PAMF, suggesting where to
place flyers, and reaching out to their own personal networks. By acting on these suggestions,
we were able to recruit enough participants for 4 focus groups in a short period of time. On
another occasion, Dr. Brown, the CHRC director, suggested recruiting participants for our
qualitative studies at CHRC-hosted informational Medicare sessions. Two patient stakeholders
co-presented the study with Dr. Tai-Seale at PAMF’s Medicare informational lectures. The
stakeholders appealed to the altruism of PAMF patients by emphasizing the importance of
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participating in this research to be able to make the process easier for themselves and for other
older adults.
Patient stakeholders were also involved in the vendor selection process. Both Dr. Pun
and Ms. Gribbin attended several of the pitches, and they asked several thought-provoking
questions of the applicants. Ms. Gribbin, a former software product manager, helped guide us
through the process and explained some of the unfamiliar technical jargon. Dr. Chan also
assisted by advising on the most important technical components to consider.
Patient stakeholders were intimately involved in tool development, providing feedback
at each iteration during our quarterly meetings. Ms. Alexander, who had previously worked as
an editor and technical writer, helped refine and clarify the language used in CHOICE,
particularly the definitions and frequently asked questions, to be more user friendly.
Dr. Pun, a retired physicist and entrepreneur, provided the impetus for the design of the
comparative usability study. He expressed the need fora direct head-to-head comparison by the
same user of both online Part D decision tools (CHOICE and Medicare.gov). When several
research team members expressed concern about the length of the observation, he suggested
that patients would participate if we increased the size of the incentive. This exploratory study
was invaluable as it provided an initial testing ground for CHOICE 1.0, the prototype. We had
tested CHOICE 1.0 on a handful of users, but the results from the larger comparative usability
study identified key areas in which the tool needed refinement.
Our health system stakeholder, Dr. Nancy Brown, offered to have her CHRC staff be beta
testers of CHOICE 2.0. They met with research staff while they tested CHOICE; from their
comments, the research team was able to assemble a “Frequently Asked Questions” document
that contained standardized responses to assist participants who contacted the research team
with questions regarding CHOICE. The CHRC was listed as a resource in our patient-facing study
documents so that patients could also seek help if they needed to use the computers in the
CHRC or had other study-related questions.
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Our stakeholders, including patients, have also been involved in the dissemination of
the study findings. Dr. Pun reviewed and commented on a poster that was presented at
Academy Health; Ms. Gribbin presented on the study with Dr. Tai-Seale at PCORI’s 2016 annual
meeting; and Dr. Pun is a co-author on an article about the comparative usability study. Dr.
Brown wants to be able to use CHOICE to help PAMF patients and has pledged the assistance
and support of the CHRC for future dissemination and implementation work.
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METHODS
For aims 1 and 2, we conducted a series of 3 qualitative and mixed methods studies that
informed the development of the CHOICE tool (Study 1: Focus Group Study; Study 2:
Medicare.gov Ethnographic Study; Study 3: Comparative Usability Study). For aim 3, we
conducted a randomized controlled trial (RCT) to test access to the intervention we developed
as part of aims 1 and 2 (Study 4: RCT Evaluation of CHOICE). In this section, we describe the
methods for each study.

Study 1. Focus Group Study
Study Overview
We conducted a focus group study to better understand the experiences of individuals
selecting a Part D plan, specifically focusing on which resources and factors were of greatest
importance to them. The methods for this study have been described in greater detail in a peerreviewed journal article.20

Study Design
We used the focus group method because of its ability to foster an open dialogue and
stimulate ideas from group discussion, to provide the opportunity to ask follow-up questions
and clarify answers, and to surface more perspectives in a shorter period relative to individual
interviews.

Qualitative Approach/Research Paradigm/Guiding Theory
We developed our semistructured interview guide based on our knowledge of existing
literature on decision-making, particularly for Medicare and older adults. We drafted an
interview guide and solicited feedback from our stakeholders, who provided guidance on
question wording and also suggested that some questions would be better answered as a part
of the demographic survey completed by each participant. We followed the overarching tenets
of grounded theory by concluding focus groups when we had reached thematic saturation and
then allowing for some open codes to emerge from the data.
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Sampling Strategy
We recruited potential participants through our patient and clinician stakeholders, flyers
posted and emailed to a local senior aging-in-place community, several events for older adults,
and an article in the group practice’s newsletter. During screening, participants were included if
they had chosen a Medicare Part D prescription drug plan and excluded if they were enrolled in
a Medicare Advantage plan.

Participants
From a total of 50 people who provided contact information in response to outreach
efforts, we confirmed that 25 met eligibility criteria. We excluded the others because either
they had not yet chosen a Medicare plan (eg, just turned 65) or, for most, they were enrolled in
a Medicare Advantage rather than a stand-alone Part D plan. Ultimately, 17 people
participated, who were highly educated and nearly all white, with nearly two-thirds (65%)
reporting incomes above $75 000. The mean participant age was 71 years, nearly two-thirds
(65%) were married, and almost all were retired. Characteristics of study participants are
presented in Appendix A.1.

Study Setting
Participants were patients of a large, multispecialty group practice serving more than
850 000 patients in Northern California (PAMF).

Time Frame for the Study
The time frame was June through October 2014, as we wanted to capture participants’
thoughts on the decision-making process before the Medicare annual open enrollment period.

Data Collection
A qualitative medical sociologist, Dr. Cheryl Stults, who has had previous experience
conducting focus groups, moderated the focus groups. A research assistant, Alison Baskin, BA,
assisted Dr. Stults by collecting signed consent documents and participant exit surveys, as well
14

as adding some additional probes for further clarification. A semistructured interview guide
asked participants about the process of choosing a Part D plan and the resources they used to
make their decision (see Appendix A.2). Participants also completed an exit questionnaire to
provide demographic information. We conducted 2 of the focus groups in June 2014: The first
had 3 and the second had 2 participants. Given this limited recruitment, we decided to
postpone recruitment until late September and early October, closer to the Medicare open
enrollment period. We had a higher response to the later recruitment efforts, ultimately
including 8 and 4 participants in the third and fourth focus groups, respectively. All focus groups
were digitally recorded and transcribed verbatim by a third-party firm specializing in medical
transcription.

Data Analysis
After completing 4 focus groups, similar comments and themes emerged, and we
concluded that thematic saturation had been achieved—additional data did not reveal new
findings but rather reinforced existing conceptual constructions. Based on the study aims, the
research team developed an inductive codebook to identify emergent themes from the data,
which we modified iteratively based on input from the coders and project team. From the focus
group interview guide (see Appendix A.2), we developed overarching codes (Code Families),
such as “important characteristic of plan,” and we further refined these into themes such as
“reputation of the company,” “convenience of the plan,” and “ability to get medications by mail
order” (see Appendix A.3 for Code Book). We added other themes as they emerged, such as a
code for “avoiding changing a plan” and “making decisions independent of others.” Dr. Stults
and Ms. Baskin coded the transcripts at the paragraph level in ATLAS.ti 7.5.3. These 2 coders
double-coded the first transcript and then met to discuss disagreements in thematic coding
until consensus was reached. They next double-coded the second transcript; when they noted
that they had maintained consensus, they split the remaining 2 transcripts and then coded each
one once. They finally reviewed the other coded transcripts to ensure fidelity.
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Study 2. Medicare.gov Ethnographic Study
Study Overview
We sought to determine how individuals currently use the Medicare.gov Plan Finder for
Part D prescription drug plans. We wanted to know what participants found easy or challenging
in order to highlight areas of potential usability improvement. We used this information to
create a more user-friendly interface for CHOICE.

Study Design
We chose to use ethnographic methods to systematically understand what participants
were actually doing and the reasons they gave for why they were doing it.21 We observed
participants using Plan Finder during open enrollment in 2015 (October 15-December 7). We
video-recorded participants’ computer screens and used web-based user-action tracking
software (Morae) to gather more detailed data on each person’s search for a Part D plan.
Participants were instructed to “think out loud” and narrate their experience navigating the
webpages so that we could understand their thoughts and rationale at the time of action to
minimize recall bias that would occur if they were interviewed at the end of their website use.22
While participants did not enroll in a plan during their observation, they were asked to narrow
down their top 3 plans and explain their selections.

Qualitative Approach
We took a grounded theory approach to data collection to let participants’ comments
emerge as freely as possible. We asked participants to think out loud as they progressed
through each webpage. Research team members were instructed that, if the participant did not
provide any comments about the experience (narrating experience using a computer is not
common practice), the researcher could then say to the participant, “Please describe your
experience in using this webpage.” Only after the participant had responded could the research
team member follow up with probes, including “Any changes to be made to the webpage?” The
protocol for this study is in Appendix A.4.
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Study Setting
Participants were patients of a large, multispecialty group practice serving more than
850 000 patients in Northern California (PAMF). Appendix A.5 includes summary statistics for
the demographic characteristics of study participants.

Sampling Strategy
We recruited potential participants through our patient and clinician stakeholders, flyers
posted and emailed to a local senior aging-in-place community, several events for older adults,
and an article in PAMF’s newsletter. The participant inclusion criterion was having previously
chose a Medicare Part D prescription drug plan; we excluded those with Medicare Advantage
plans and those who had already finalized their plan selection for the year.

Participants
The 13 participants were all aged 65 years or older (range = 65-93; average = 74), and
were primarily retired, higher income (more than $75 000), and white.

Time Frame for the Study
The observations occurred during October 15 to December 7, 2014, which was the 2015
Medicare open enrollment period.

Data Collection
Three research team members (Dr. Stults; Sayeh Fattahi, BA; and Ms. Baskin) conducted
the one-on-one observations of participants using the online Medicare.gov Plan Finder. Dr.
Stults, who has extensive experience in qualitative health research, developed the study
protocol with Dr. Tai-Seale and trained the 2 undergraduate research assistants (Fattahi and
Baskin). Training included Dr. Stults leading an actual participant session with one of the
research assistants shadowing her. Dr. Stults then subsequently shadowed the research
assistants while they led their first sessions to ensure that they were following the protocol.
Once the assistants could administer the study protocol with fidelity, each one then
17

independently gathered the remaining data. Research observers also took handwritten notes
on each session to record some information that could not be captured by the video/audio. In
the spirit of grounded theory, in which data are analyzed as the study is being conducted and
thus affects subsequent data collection, we had to slightly modify the protocol to add an
additional comment to the participant before beginning the observation: “Unfortunately, we
cannot provide any explanation to you during your website use about how to use the website
nor about some of the terms. Please voice any questions you do have, and we can answer them
after completion of the observation.” This statement was necessary to set expectations after
several of the first participants had said that they were very confused as to what “Original
Medicare” meant and were asking for explanations from research team members.

Data Analysis
The same 3 research team members who collected the data also reviewed the videotaped sessions and recorded the verbal comments from participants. They also indicated how
much time participants spent on each webpage to indicate which pages were either of greatest
importance or were too confusing. Research team members added written notes to
supplement the participants’ comments or to provide clarification on some of the findings. For
example, several times research team members noticed participants leaning toward the
computer screen, as if they were having a hard time seeing the text, but only one participant
verbally mentioned the small print. After the research team members transcribed the session,
they combined these transcripts with the notes and coded the data by first sorting them into 3
basic categories: (1) participant comments, (2) things to change, and (3) observer comments.
The 3 coders then met to discuss what they deemed to be the most common themes from each
category. Once the team members had come to a consensus about the most common themes,
they went back and coded the themes into these new categories. They then compiled a
summary of the data, which also included a list of actionable items, and presented it to our
stakeholders and software vendor for their review. The research team, stakeholders, and the
software developer then decided together which actionable items were of greatest importance
to incorporate into the new CHOICE tool.
18

Study 3. Comparative Usability Study
Study Overview
In this mixed methods study, we examined consumer use of CHOICE 1.0, the prototype
of our new tool, and the existing decision tool available at Medicare.gov, Plan Finder. In the
following 2 paragraphs, we briefly discuss how our findings from studies 1 and 2 influenced the
design of CHOICE 1.0, our initial prototype.

Findings Incorporated Into CHOICE 1.0 From Study 1. Focus Group Study
The focus group research pointed to the importance of expert assistance. Because
participants felt that they had to navigate vast amounts of information to make a choice, and
many felt “confused,” they indicated that they often turned to insurance brokers and Health
Insurance Counseling and Advocacy Program (HICAP) counselors for assistance in choosing a
plan. Those without these sources of assistance often expressed a desire to access them. We
explored the role of expert assistance in the next phase of our research by developing 3
versions of CHOICE 1.0 that varied based on the extent to which and how they provided the
user with personalized expert recommendations. The functionality of the tool was identical
across the 3 versions, with the exception of the treatment of the expert recommendations. In
version 1 (expert recommendation), we highlighted 3 expert-recommended plans for each user
based on his or her likely annual out-of-pocket spending, including plan premiums and spending
on prescription drugs, and the Medicare star ratings (a measure of customer satisfaction). In
version 2 (guided analysis), instead of explicitly identifying the recommended plan, we provided
users with a score for each plan based on the algorithm underlying the expert
recommendation. In version 3 (individual analysis), we provided information on each of the
features underlying the expert recommendation but not the recommendation itself. The expert
recommendation was based on individual cost estimates, including both premium and expected
out-of-pocket spending for prescription drugs, and a CMS measure of plan quality.
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Findings Incorporated Into CHOICE 1.0 From Study 2. Medicare.gov
Ethnographic Study
The key findings from our ethnographic study were primarily related to the usercenteredness of the tool. We tried to alleviate many of the challenges we observed and heard
from participants who used Medicare.gov’s Part D Plan Finder. One of the main challenges was
the small font size on Medicare.gov, so we made larger font size a priority throughout the tool.
Participants also found it difficult to enter their medications on Medicare.gov, so we prioritized
preloading an initial drug list into the tool so that participants needed only to edit their drugs by
adding or deleting medications. Older adults who used Medicare.gov also had difficulty with the
“help” and “more information” buttons. These buttons took them to a separate webpage
window to provide the definition or description, and many participants then struggled to return
to the main website. In response, we decided to have all of our “help” and “more information”
buttons be hover-able—meaning that participants needed only to move their cursor over the
icon, and a short description would pop up in a small box on the same screen. This box would
then disappear when they moved the cursor. We also observed and heard that some
participants were confused about where they were in the process of navigating Medicare.gov,
so we created a progress bar at the top of each webpage in CHOICE 1.0 that showed
participants how far along they were in the process (see Figure 1).
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Figure 1. Screenshot of initial plan view for participants in expert recommendation arm
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Study Design
Our hypothesis was that CHOICE 1.0 would make the Medicare Part D prescription drug
plan selection process easier and result in participants choosing plans that provided greater
potential reduction in total spending (considering both premiums and out-of-pocket payments)
on prescription drugs. We used ethnographic and survey methods to compare the experiences
of older adult participants who used CHOICE 1.0 and Medicare.gov’s Plan Finder during
Medicare’s 2016 open enrollment period. Participants sat in front of a computer screen with
full control of the mouse and keyboard while a research team member observed as they
interacted with each tool. The researchers instructed the participants to verbally explain their
thoughts and reactions to the tools as they navigated the different options. The researchers
could also probe for further details and clarifications about participant thoughts and navigation
choices.
Each participant was randomized into 1 of 2 groups. The first group used 1 of 3
randomly assigned versions of CHOICE 1.0 and completed a survey about that tool, then used
Plan Finder and completed a survey about that tool. The second group first used Plan Finder
and completed a survey about that tool, then used 1 of 3 randomly assigned versions of CHOICE
1.0 and completed a survey about that tool. Both groups then completed the same comparative
survey about their use of the 2 tools. The research team then entered survey data into
WorldApp.
Participants did not actually enroll in a plan during the observation period—instead,
they reported which plan they were likely to choose (their “intended choice”). Participants
could print out lists of and information about potential plans if they wanted to use the
information at home. They were not given a time limit to review the information, instead
indicating to the research team member when they were finished; their review generally took
between 1 and 2 hours.
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Qualitative Approach/Research Paradigm/Guiding Theory
We took a grounded theory approach to the observation portion of data collection and
analysis to let participants’ comments emerge as freely as possible. Dr. Stults and Sayeh Fattahi
were the research team members responsible for data collection, as they had previously
conducted the Medicare.gov observations in study 2. Similar to study 2, we asked participants
to think out loud22 as they progressed through each webpage. Research team members were
instructed that if the participant did not provide any comments about the experience, the
researcher could then say to the participant, “Please describe your experience in using this
webpage.” Only after the participant had responded could the research team member follow
up with probes for further clarification. Additionally, field notes and participant quotations
were coded to identify the overarching themes. More detailed information on this study is
available in a manuscript that has been accepted for publication.23

Sampling Strategy
We recruited participants through active and passive means. Members of the research
team actively recruited at an “Introduction to Medicare” lecture, an event for the local older
adult community, blood pressure clinics, and laboratories at PAMF clinics. We placed posters
and flyers in the waiting rooms of family medicine, internal medicine, and geriatric medicine
departments at several of these clinics; we included an article seeking participants in the PAMF
patient newsletter; we included a request for participants on the online patient portal
homepage (My Health Online); and we sent an email to the listservs of groups helping older
adults (a local aging-in-place organization and a group discussing “successful aging”). A research
team member screened potential participants either in person or over the phone for the
following eligibility criteria: aged 66-85 years at the time of the study, current PAMF patient,
and had a Medicare Part D plan (not a Medicare Advantage Plan).

Participants
A total of 44 participants completed the study—45 participants met all eligibility criteria
and had an appointment scheduled. One participant had a scheduling conflict and was unable
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to find a time to reschedule during the study period. Participants were mostly married, white,
educated (ie, completed college or master’s degree/higher), and retired. Appendix A.6 includes
summary statistics for participant characteristics.

Study Setting
Participants were patients of PAMF, a large, multispecialty health care delivery system
serving more than 850 000 patients in northern California. PAMF is one of several medical
foundations within Sutter Health, one of the largest nonprofit health care delivery systems in
the United States, with more than 3 million patients.

Time Frame for the Study
The time frame was the 2016 open enrollment period (October 15-December 7, 2015).

Data Collection
We used ethnographic and survey methods to compare the experiences of older adult
participants who used CHOICE 1.0 and Medicare.gov’s Plan Finder. Direct observation is an
ideal method for gaining insight into and understanding user needs and is commonly used by
innovative product developers. By observing and documenting the tasks and procedures used
by participants, we were able to gain insight into what works and what needs to be improved.
Sessions were video recorded, capturing only the computer screen and participants’ verbal
comments (no faces).

Data Analysis
We used basic descriptive statistics to analyze participant demographics and survey
responses. We performed statistical significance tests to determine differences across versions
of CHOICE 1.0 and Plan Finder. The first 3 outcome measures reflected potential changes in
enrollment: plan switching, enrollment in expert-recommended plan, and enrollment in lowestcost plan. For each of these measures, we calculated the according percentage (ie, the
percentage of participants who chose a plan different from their original one, the percentage of
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participants who enrolled in the expert-recommended plan, and the percentage of participants
who enrolled in the lowest-cost plan) across Plan Finder and CHOICE 1.0 (overall and across all
3 versions). To determine “change in coverage generosity,” we calculated the difference
between the cost of the participant’s original plan and that of the participant’s chosen plan on
the day of the observation, including both plan premium and out-of-pocket spending for the
participant’s prescription drugs. The other outcome measures reflected aspects of the
participants’ experience in choosing a Medicare Part D prescription drug plan, including how
satisfied participants were with the chosen plan, how confident they were in choosing a plan,
how satisfied they were with choosing a plan, how much they enjoyed choosing a plan, and
whether they would have liked more or less information. Each of these measures was on a scale
of 1 to 4, with 1 being the highest and 4 being the lowest (ie, in “how satisfied with plan,” 1
corresponds to being extremely satisfied, and 4 corresponds to being not at all satisfied). The
lead qualitative researcher, Dr. Stults, coded the field notes through open coding to identify
emergent themes from the data and for suggestions on how to improve CHOICE 1.0.

Study 4. RCT Evaluation of CHOICE
Study Overview
We conducted an RCT offering a decision-support software tool called CHOICE intended
to assistant Medicare beneficiaries in choosing among stand-alone Part D prescription drug
plans. We developed the tool in collaboration with patient and provider stakeholders. Our
qualitative research (focus groups, ethnographic study, and comparative usability study)
identified 3 key features that we incorporated into the tool: (1) automatic importation of the
user prescription drug information, (2) user-centric design, and (3) the availability of expert
recommendations. In our trial, we examined how the second version of the tool, CHOICE 2.0,
performed relative to directing beneficiaries to existing resources, including the Medicare.gov
Plan Finder and HICAP counselors.

25

Findings Incorporated Into CHOICE 2.0 From Study 3. Comparative Usability
Study
The main change that we made based on the results from the usability study was
reducing the number of versions of CHOICE from 3 to 2. Given the similar types of plan choices
and change in coverage generosity in the expert recommendation and guided analysis arms, we
decided that, while people appeared to value the expert recommendation, the study did not
provide evidence of which version of the recommendation they preferred. Thus, in our trial, we
decided to merge the 2 expert recommendation arms, providing both an explicit plan
recommendation and the expert scores. We also improved the user functionality associated
with adding medications not already included in their list by separating out the drug name and
dosage. We added and revised a few of the definitions, such as tiers and preferred pharmacy.

Study Design
We conducted an RCT of the effect of providing older adults with access to CHOICE 2.0
during the Medicare open enrollment period in fall 2016 for 2017 coverage.

Participants
We recruited trial participants from patients who received care at PAMF to focus on
people for whom we had access to electronic information on their use of prescription drugs
that we could import directly into the CHOICE tool. Using administrative data from PAMF, we
identified a cohort of patients likely to be eligible for the trial based on their age (66-85 years),
residence (lived in the 4-county primary PAMF service area), and indication of active medication
orders (to ensure they were active PAMF patients and thus would have updated medication
lists). The administrative data did not allow us to identify people currently enrolled in a Part D
plan, our target population. Instead, we excluded people who were unlikely to be enrolled in
stand-alone Part D by excluding those enrolled in either Medicare Advantage plans or Medi-Cal
due to differences in their plan structures. After these and several other minor exclusions,
primarily for missing or inaccurate data, we identified 29 451 patients potentially eligible to
participate in the trial.
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During September and October 2016, we mailed invitations to the 29 451 potentially
eligible patients to participate in the trial. We chose to mail rather than to email potential study
participants for 2 reasons. First, PAMF administrators were concerned that patients would
respond negatively to an email invitation and were hesitant to send emails to large numbers of
patients that could be perceived as bothersome or unsolicited. More practically, many of the
potential participants did not have valid email addresses on file. We chose mail rather than inperson or phone recruitment since we wanted to recruit close to the open enrollment period—
when people were more likely to be engaged with this decision—but did not have the resources
to phone potential participants individually. In-person recruitment was both not adequately
targeted and similarly resource intensive. The invitation provided some basic information about
the trial and informed the patients that they would receive a $50 gift certificate for
participating in the study following the completion of a questionnaire at the end of the open
enrollment period. We sent a follow-up letter approximately 2 weeks later to those who did not
respond to the initial invitation. Patients received a log-in ID and were directed to an
enrollment portal in which they could check their eligibility, provide informed consent, and
respond to a survey, from which we collected baseline data to supplement administrative
records. Patients also provided information that we used to verify their identity subsequent to
their online enrollment. To verify that the people enrolling in the study were indeed the ones
we had invited to participate, we cross-checked the study ID, first and last name, birth date,
and last 4 digits of the social security number that the patients entered in the enrollment portal
with PAMF administrative data. If we found any discrepancies, a member of the research team
contacted the patients using the phone number they provided to determine if they were the
correct people. If their information was verified over the phone, they were allowed to proceed.
If their information was not verified, they were informed that they were not eligible to
participate. We considered those who completed the enrollment portal steps, and successfully
authenticated them shortly thereafter, as they enrolled in the trial.
At the point of enrollment into the study, participants were randomized to 1 of the 3
arms using a random number generator. We did not use a block design for randomization. After
subjects enrolled, we sent them a confirmation email with information on how to access the
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CHOICE tool and informing them that it would be available shortly after the open enrollment
period began. Those enrolling in the trial prior to the open enrollment period received another
email reminder once open enrollment began and the tool was active. In both cases, participants
received the same standardized email independent of the arm to which they had been
randomized, and thus received no information on their assigned study arm until they accessed
the study website during open enrollment. When participants logged into the study website,
they accessed content specific to the study arm to which they had been randomized. We
discuss participant flow from the 29 451 people we invited to participate to the 1185 enrolled
in the trial to the 928 in our final study sample in the Participant Flow section for study 4.

Interventions and Comparators or Controls
The study had 2 treatment arms and one control arm. In the treatment arms,
participants received access to 1 of 2 versions of CHOICE, a consumer-centered, online decision
tool designed by our research team. CHOICE automatically imported information on users’ use
of prescription drugs from their electronic health record (EHR) and combined it with
information on plan benefit design to provide individually customized information on users’
likely spending in each of the stand-alone Part D plans available in their area. Using proprietary
scoring technology from a third-party provider (www.picwell.com), each plan available to the
beneficiary was assigned an expert score. The expert score was based on the consumer’s
spending in the plan for the drug set listed in his or her EHR as of June 30, 2016, given the plan’s
benefit design (spending included each plan’s premium) and the plan’s “star rating,” a planlevel measure of quality based on consumer assessments generated by Medicare.gov’s Plan
Finder. Plans with lower expected spending, considering both premiums and out-of-pocket
spending on prescription drugs for a given individual, and higher-quality scores received higher
expert scores. In both treatment arms, after accessing the CHOICE tool, participants first
reviewed their prescription drug list, edited it as needed, and then proceeded to a plan
comparison screen on which they saw a list of plans with their estimated spending, based on
the drugs they entered, and the star rating for each plan. In both treatment arms, the plans
were initially ordered by the expert score with the highest-ranking plan at the top of the list;
28

the plan in which the person was currently enrolled was highlighted and labeled as “My Current
Plan.” In the expert recommendation arm, the 3 plans at the top of the list with the highest
scores were highlighted and labeled as “recommended for you,” and the user also saw each
plan’s expert score (Figure 1). The corresponding CHOICE tool screen for the individual analysis
arm is presented in Figure 2.
Although the enrollment information was sent directly to the study participants using
the email address they provided, it is possible that participants received assistance from other
people when using the CHOICE tool. We did not explicitly either encourage or discourage
participants from receiving assistance while using the study tools because the ability of
consumers to receive assistance is an inherent feature of a web-based tool in standard practice.
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Figure 2. Screenshot of initial plan view for participants in individual analysis arm
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In the “individual analysis” arm, users received the information underlying the expert
score, cost estimates, and plan quality ratings, but not the expert recommendation itself. In
both arms, users had the opportunity to obtain more information about each plan by clicking
through to other parts of the CHOICE tool.
Participants in the control arm received access to information on plan enrollment,
including a reminder of the open enrollment period for Medicare Part D, some information
about the benefits of reviewing their coverage, links to public resources that they could use to
evaluate their options (including the Medicare.gov Plan Finder and HICAP counselors), and
information about how to access a list of their current prescribed drugs from their My Health
Online account (Figure 3). They did not receive access to the CHOICE tool. Participants
randomized to the control arm received information on the types of resources that are publicly
available to help beneficiaries make this choice and how to access those resources, including
website addresses and phone numbers as appropriate.
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Figure 3. Screenshot of initial screen for participants in control arm
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Study Outcomes
The trial had 4 primary study outcomes:
1. Plan switching: This was an indicator of whether the individual switched to a new plan
in 2017. We measured this by comparing the Part D plan that the participant reported
on the enrollment and final surveys. We also asked participants in the final survey
whether they had changed their plan during open enrollment. We coded an individual
as switching if he or she had switched based on both measures. We did not code an
individual as switching if only one measure indicated a switch.
2. Satisfaction with the choice process: In the final survey, we asked participants how
satisfied they were with the process of choosing a plan using a 4-point scale (“very
satisfied,” “somewhat satisfied,” “somewhat dissatisfied,” or “very dissatisfied”). Our
measure was an indicator of whether the participant indicated he or she was “very
satisfied.”
3. Change in expected cost: We calculated each participant’s expected cost, including
premiums and out-of-pocket spending for drugs, for both his or her 2016 and 2017
plans based on the 2016 drug list from the EHR. The change variable is the difference
between the 2, with negative numbers indicating that participants moved to lower-cost
plans.6
4. Decisional conflict: We used the low-literacy version of the Decisional Conflict Scale,
adapted to reflect the context of health insurance rather than medical care.24,25 A higher
value represents less decisional conflict. We asked these questions in the final survey.
We chose to include 4 outcomes because we believed that a single outcome measure
would be an incomplete representation of consumer experience. We chose to include switching
as an outcome based on a large body of literature indicating that Medicare beneficiaries rarely
switch plans and, in many cases, remain enrolled in plans when their premium increases or
coverage becomes less generous. We emphasize, however, that switching is not necessarily a
desirable outcome in and of itself. As a result, we included 3 additional, complementary
outcomes that would provide a more comprehensive assessment of the effects of the
intervention. Satisfaction with the choice process was our primary measure of patient
satisfaction. In our ethnographic research, we pretested a measure of plan, rather than choice
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process, satisfaction. Study participants and patient stakeholders, however, felt the question
was difficult to answer since they had not yet experienced their new plan. We included a
measure of coverage generosity (change in expected cost) to assess whether consumers were
switching toward plans that lowered their likely out-of-pocket spending. We included decisional
conflict to assess a mechanism by which CHOICE could facilitate decision-making. Taken
together, the 4 outcomes assess multiple dimensions of decision-making in this environment.
As indicated previously, we collected information on plan switching in 2 ways. First, we
compared the participant’s self-reported plan in the pre–open enrollment and post–open
enrollment surveys (plan comparison measure). Second, we asked participants in the post–
open enrollment survey whether they had changed their plan during open enrollment (selfreport measure). Each approach introduces the potential for measurement error in the
outcome. The plan comparison measure is sensitive to respondents accurately reporting their
plan in each survey. People sometimes have difficulty identifying their current plan from a list,
and we explicitly required people participating in the study to identify their current plan in the
pre–open enrollment survey from a list of the plans available in their geographic area. This
might have created a situation in which participants identified a plan even if they were not sure
it was correct, and we witnessed this type of behavior in our qualitative research. The answer
to the question about switching plans might have had similar issues regarding participants’
abilities to remember the decisions they made or their desire to respond in a way they thought
was correct based on their perceptions of the objective of the research. In practice, we found
the 2 measures produced different switching rates. Of respondents, 45% were coded as
switching based on the plan comparison measure, and 35% were coded as switching based on
the self-report measure. Due to the potential for measurement error for each measure and the
evidence of discrepancies between the 2, we chose to measure switching based on the
interaction of the measures. We believed that switching rates were likely biased upward using
the plan comparison measure for the reason discussed previously, and we felt that a self-report
of switching without confirmation of a change in plans based on self-report was also likely to be
in error. In practice, 13% of the sample was recoded from switching to non-switching due to a
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switch based on plan comparison that was not confirmed by the self-report question, whereas
only 1% of the sample was recoded in the opposite direction.
We also examined the following secondary outcomes:
1. Time spent choosing a plan: We asked participants, “Considering all aspects of your
effort, about how much time did you spend choosing your Medicare Part D plan?” The
potential responses were “less than an hour,” “1 to 5 hours,” “6 to 10 hours,” “11 to 15
hours,” and “> 15 hours.” Our measure was an indicator of whether people spent more
than 1 hour choosing their plan. Although we were able to measure how long study
participants spent using the CHOICE tool, we did not use this as a trial outcome because
it does not have a corresponding analogue in the control arm. The more relevant metric
is the overall time people spent making a choice, considering all sources of information
and activities.
2. Enrolled in expert-recommended plan in 2017: This was an indicator of whether the
plan that the respondent chose for 2017 was 1 of the top 3 expert-recommended plans.
3. Medicare Part D knowledge: This was a series of 6 questions about the Medicare Part D
prescription drug program, 3 of which were related to features of the program that
beneficiaries could have learned about using the tool and 3 of which they were unlikely
to learn about using the tool. The questions were developed for and are fielded as part
of the Medicare Current Beneficiary Survey. They have been used in other studies of
decision-making in this context.7,8

Study Setting
We chose to focus on patients receiving care from a large, multispecialty group practice
(PAMF) to facilitate direct importation of personalized prescription drug information.

Time Frame for the Study
We timed the trial to coincide with the Medicare Part D open enrollment period for
choosing coverage for calendar year 2017, which took place from October 15 to December 7,
2016. Participants had access to the intervention from October 24 to December 7. Participants
did not learn whether they were randomized to a control or a treatment arm until they
accessed the study website.
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Data Collection and Sources
We used several sources of data for our analysis. First, we used administrative data from
PAMF on patient characteristics, including age, sex, marital status, race, a list of active
medications, Charlson Comorbidity Index score (derived from ICD-9 [International Classification
of Diseases, Ninth Revision] codes from patient visits), and an indicator of whether the patient
preferred to use an interpreter when seeking medical care. Patients at PAMF have access to the
patient interface of their EHR and can send electronic correspondence to their physician via this
platform, which allowed us to measure the patient’s propensity for using software tools in the
health care context. We measured income and education using patients’ address to link
patients to data on the income and education level of their census tract. We also collected
information on patients’ expected spending, including both premiums and spending on covered
drugs, in each plan offered in 2016 and 2017 in their region for their active medications from
the third-party vendor that provided the expert recommendations. The administrative data and
cost estimates are available for all 29 451 patients potentially eligible for the trial. Those
enrolled in the trial filled out one survey at the time of enrollment in the study (enrollment
survey) and another after the open enrollment period had concluded (final survey). In order to
analyze participants’ actions with the tool, we collected data on when participants entered and
exited the website and which features they clicked on.
The day after open enrollment ended, December 8, 2016, we sent participants an email
with a link to a final survey and, on January 4, 2017, we sent them a reminder to complete the
survey. Participants were able to respond to the final survey until January 20, 2017, and 928 of
the 1185 people enrolled in the study completed the final survey for a response rate of 78%.

Analytical and Statistical Approaches
Table 1 summarizes our pretrial sample size calculations. We calculated that plan
switching was the outcome that required the largest sample to have 80% power to detect a
substantive, prespecified change and that we needed 305 participants per group to have 80%
power to calculate a change of 7.7 percentage points from a baseline rate of 13.6%. As a result,
our sample size objective was 915.
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Table 1. Sample Size Calculations
Hypothesis

Outcome

Relative to Control,
Treatment Groups Baseline
Will Have:
Rate
SD

Plan
switching

Higher rates of plan 13.6
switching

Satisfaction
with choice
process

Greater satisfaction 2.6
with the choice
process

Coverage

Coverage
(alternative)

N per
Change Power Group Notes
8.704

80%

305

Kling et al6 find 28% of people in treatment group
relative to 17% in control switch plans. Ketcham
et al29 find relatively high rates of switching
among new enrollees—33% between 2009 and
2010—and that switching rates increased over
time. Hoadley et al30 at KFF find 13.6% among all
ages in prescription drug plans. Change is Kling
effect of 65% change applied to KFF baseline rate.

1.03

0.6

80%

50

Scale of 1 to 4 in preliminary study, with 1 as
“very satisfied.” Data represent means of
Medicare.gov’s Plan Finder vs all CHOICE 1.0 arms
where Plan Finder is the baseline.

Enrollment in plans 368
that cover current
drugs more
generously

286

74

80%

236

Based on Kling et al6

Increase in
–129
coverage
generosity from last
year’s plan to this
year’s plan

588.42 –543

80%

20

Based on fall 2015 results

Abbreviation: KFF, Kaiser Family Foundation.
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Study participants were randomized across arms at the time they completed the online
enrollment and successfully authenticated. We tested for statistically significant differences in
participant characteristics across arms using F tests for continuous variables and chi-square
tests for categorical variables.
We used an intent-to-treat design, comparing outcomes among those who were
enrolled in the trial and randomized to an arm, independent of whether they ultimately used
the CHOICE tool (in the case of the treatment arms) or any source of information (in the case of
the control arm). To estimate the effect of the intervention, we tested the difference in study
outcomes between each treatment arm and the control arm using t tests for continuous
variables and chi-square tests for categorical outcomes.

Changes to the Original Study Protocol
We made 3 changes to the study protocol. First, we invited many more people to enroll
in the trial than we had planned. We initially planned to invite 10 417 patients to participate by
mail. We estimated that 20% of those contacted would check their eligibility, 60% of those who
checked their eligibility would enroll, and 80% of those enrolling would fill out the final survey.
Based on those assumptions, inviting 10 417 patients would have resulted in a sample of more
than 1000 participants (10 417 x 0.2 x 0.6 x 0.8).
We used a HIPAA-compliant mail house to process the mailing of the study invitations.
On August 22, 2016, we provided the mail house with the first request for invitations to be
delivered to 10 500 patients, estimating that the invitations would be likely to reach
participants on September 10. We then delivered the follow-up reminder letter to the mail
house on September 15, estimating that the follow-up invitations would arrive on September
30. By the end of September, it was apparent, based on the rate of entry into the enrollment
portal, that the rate of the response to the initial invitation was much lower than we had
anticipated. By September 30, 399 people had entered the enrollment portal, representing a
3.8% response rate, much lower than our estimate of 20%. While we anticipated that interest in
the trial would increase as we came closer to the Medicare open enrollment period, we did not
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think that we would obtain an adequate number of enrollees based on only this initial sample.
As a result, we decided to invite all the remaining members of the potential pool to participate.
Table 2 presents the number and timing of the subsequent invitations and reminders. Overall,
we invited 29 451 people to participate in the trial.
Table 2. Number and Timing of Participant Recruitment Mailings
Mailing

Number Sent

Date Delivered
to Mailer

Estimated
Delivery Date

1

Invitation – group 1

10 500

8/22/16

9/10/16

2

Reminder – group 1

10 041

9/15/16

9/30/16

3

Invitation – group 2

10 000

10/5/16

10/14/16

4

Invitation – group 3

8 951

10/7/16

10/17/16

5

Reminder – groups 2 and 3

18 084

10/21/16

10/28/16

Second, we extended the time frame for completing the final survey and sent an
additional reminder to participate, although we ultimately chose to limit analysis to participants
whose survey response time was consistent with our pre-analysis plan. On February 22, 2017,
in a stakeholder meeting to review study progress, including preliminary data on enrollment
numbers and responses, our patient stakeholders expressed concern that participants might
not have responded due to the response period coinciding with the winter holidays. As a result,
we decided to reopen the survey and offer study participants who had not yet responded
another opportunity. We also sent them a gift certificate that they could use whether or not
they responded. Because we had to organize an additional email and have the additional
contact with study participants approved by the Sutter Health Institutional Review Board, we
did not send out the final survey request until March 28. Although 48 additional people
responded to the survey after March 28 in response to this invitation, we chose not to include
these respondents in our final sample before viewing their responses. Given the long lag
between the time of the intervention and the time of the survey response, we had concerns
over the comparability of the responses to those of the earlier respondents. In addition, this
additional survey deviated from our original protocol in which we sought to contact
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respondents as soon as possible after they had made an enrollment decision. Based on these
factors, we chose not to use the late respondents as our main analysis sample prior to viewing
their data.
Third, we chose to report expected out-of-pocket spending based on change in
expected out-of-pocket spending between participants’ 2016 and 2017 plans, given their 2016
drugs, rather than the difference between the lowest-cost plan and the chosen plan for 2017 as
initially reported in Clinicaltrials.gov. We referenced both measures in the initial study protocol
but chose the latter measure because it more accurately captures changes in spending due to
changes in plan choices rather than changes in spending due to changes in plan features of
which people may be unaware.

Sensitivity Analyses
We present the results of 2 types of sensitivity analyses. Although we did not prespecify
any subgroup analyses, we conducted exploratory subgroup analyses for the primary study
outcomes to better understand some of our findings. We also present results for the primary
study outcomes for the expanded sample of respondents, including those who responded
during the extended time frame.
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RESULTS
As in prior sections, we have organized this section by presenting the results of each of
the 4 studies separately.

Study 1. Focus Group Study
Synthesis and Interpretation
Several themes emerged across the 4 focus groups regarding the participants’
experience selecting a Medicare Part D plan, with most expressing challenges and difficulties
that ultimately led them not to want to revisit changing their plan. Additionally, participants
reported on the resources that were of greatest value to them, including organizations, the
internet, and insurance brokers. Finally, many participants expressed that other factors, like
reputation of the insurance company, convenience of plan, and uncertainty of medication
needs in the future, were also of great importance in selecting a plan, along with costs and
formulary coverage.

Empirical Data
Most participants voiced that selecting a plan was a negative experience, overall.
Several described it as a “nightmare,” being “extremely difficult to navigate,” “extremely
frustrating,” “overwhelming,” and “confusing”—furthermore noting that it “didn’t make sense”
due to “too many options” and “reams of paperwork to figure out.” One participant recalled
that it was “not easy to discern from the results which one [he] should pick.” A few other
participants found the difficulty in choosing a Part D plan to be on par with filing their taxes:
“It’s like the tax code. You have to almost have an accountant.” Additionally, one participant
said, “I think I have more problems with the health care thing than I do with the income tax,
which is not easy.” Many expressed that difficulties with plan selection are even greater given
aging and that “we [older adults] need things as we get older to be less confusing” but instead
they are just “getting more and more complex and difficult to manage.”
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Because of the difficulty and complexity associated with plan selection, participants
expressed that, after they have made a decision and achieved a general level of satisfaction,
there is little incentive to later reevaluate their plan, reasoning that their “plan was good
enough, I wasn’t gonna look farther.” Another said, “Why would I want to do something
different when things are going fine with the current plan?” Change occurred for some
participants only when they were “dropped” from a previous plan, were no longer satisfied
with their current plan, had experienced a significant life change, or faced an increased
expense. A resident of a senior living community described an incident in which many
community members were no longer covered by one of the drug plans: “Some people panicked
because it meant change,” and most of them begged “don’t change anything for me.” The
resident described a friend as “courageous” for stepping out of her previous plan.
Many participants reported “reputation” of the insurance company as a consideration
when selecting for a plan. Reputation, as described by participants, is influenced by whether
the company “make[s] mistakes often,” can “handle claims satisfactorily,” or ensures that
consumers “can reach somebody if [they] need to.” Additionally, participants wanted to know
how long the company had been in business, as they did not want a “fly-by-night drug
company,” for they “wouldn’t trust . . . a company that had been in business just a year,”
acknowledging that “[the company] might be really good. But I’d be leery. I want proof.”
Participants gathered information about reputation from informal sources (ie, friends, family,
coworkers) as well as formal sources (ie, Consumer Reports, AARP). Reputation had a varying
influence on the participants’ willingness to enroll in a plan. One participant said that the
reputation of the company “means more than anything,” while another participant said that
the annual cost was her first consideration and the plan’s service and ratings her second.
Participants frequently noted a plan’s convenience as being important, although
interpretations of convenience varied. One woman chose a plan in which she did not have “to
chase down somebody to . . . find out about prescriptions.” For another woman, convenience
meant “less paperwork” and “less research,” as she is “not too literate on the computer” and
“phone calls are difficult for [her] because [she] can’t hear everybody.” For this participant,
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convenience meant “leave me alone.” One participant said that convenience was important
because “convenience is not just less paperwork. It’s less worry.” For him, worries that may be
lessened included “not meeting a deadline. Not getting something done that has to be done.”
Some participants felt that it was more convenient to stay on the same plan as in previous years
or to select the same plan as a spouse, even if the cost was higher. One participant said that he
wanted to be on the same plan as his spouse because it is “simpler to get the same material”
and not have to research other plans.

Study 2. Medicare.gov Ethnographic Study
Synthesis and Interpretation
Most participants spent much of the session leaning forward in their chairs due to the
small size of the font and the subsequent failure to notice the font size increase feature present
on the website. Many participants directly typed in their medications instead of using the
“browse” feature, making it very time consuming for them to enter medications. Several
participants expressed dissatisfaction with not being able to isolate certain medications that
they take only occasionally. Others were confused about the costs for mail order vs regular
pharmacy use. A few felt that they had limited themselves too much by narrowing the Plan
Finder results before seeing the results but were too fatigued and confused by the process to
go back and reset the filters. When asked at the end which plan they were most likely to
choose, some participants said that they were unable to answer until they had discussed their
situation with others, most often a spouse or family member. Some were uncertain as to where
they were in the process of navigating Plan Finder, wondering how much more information was
needed and what additional steps they needed to take before seeing plan results.

Empirical Data
One participant talked about lengthy instructions at the top of webpages: “It actually
worked okay in that the text was in there that told me what to do . . . but people online don’t
read the fine print on anything. Putting things up in the text is basically the same as not having
it at all. I am an unusual person in that I do read that stuff sometimes . . . but my experience is
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that people don’t read anything but the stuff that is highlighted.” Many participants
commented that they did not understand what was meant by “Original Medicare,” for example:
Okay, I really don’t understand what the differences in these are—prescription
drug plans with original Medicare and then Medicare health plans with drug
coverage. How that differs from the above is not clear to me. I’m guessing that
the top one is referring to drug plans associated with original Medicare, and the
second one will be changing in some way by going with Medicare advantage or
something.
Several others said that many more terms, such as formulary, needed to be defined and
further clarified for people. Other participants complained about the “help” and “more
information” buttons that contained the explanatory definitions taking them to a separate
window for the details. Participants said that they were confused about how to get back to the
main screen and that they would like little buttons off to the side or to look for “question mark”
icons instead.
Regarding the difficulty of confirming drug choices in Plan Finder, one participant was
not sure whether the second drug he tried to enter was listed correctly when a long list of
possible matches appeared: “I’m not inclined to read through all 72 options, but I will now.”
Other types of confusion about medications were whether users needed to also include overthe-counter drugs or drugs that they take only periodically. Another participant said that he
was “unsure whether to put in periodic drugs,” as they are ones he doesn’t take very often. He
ultimately announced that he had decided to just enter the daily drugs. One participant said
that she was not sure if she needed to include medications on her list that are “questionable”
(she used “air quote” hand motions when she said this word). She then defined what fell into
this category for her:
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Should I put in another one that I might have to take if I have a flare-up? My
tendency would be to run it [the Plan Finder calculation] like this and then run it a
second time with the other one added. . . . Do I do for worst-case scenario or
best-case [laughs]? With allergies, you never know.”
Overall, participants wished to simplify the process: to focus on the key details, remove
redundant and extraneous information, and to streamline the information.

Study 3. Comparative Usability Study
Synthesis and Interpretation
Participants did not differ significantly in the likelihood that they would switch plans
after using CHOICE 1.0 (67%) compared with Medicare.gov’s Plan Finder (60%). We also found
no statistically significant difference in plan-switching probability across the 3 versions of
CHOICE 1.0. After using CHOICE 1.0, 71% of participants said they would enroll in an expertrecommended plan vs 49% who said they would do so after using Plan Finder (p < 0.05).
Compared with 86% of participants who said they would enroll in an expert-recommended plan
after using version 1 of CHOICE 1.0, 87% said they would do so after using version 2, which was
not statistically different from version 1. However, only 38% of those who used version 3 said
they would enroll in an expert-recommended plan, which was significantly lower than the
probability among those after using version 1 (86%) (p < 0.05). Furthermore, 40% of
participants stated an intention to enroll in the lowest-cost plan after using CHOICE 1.0,
compared with 20% after using Plan Finder (p < 0.25). While the probabilities of enrolling in the
lowest-cost plan did not differ statistically significantly between versions 1 (57%) and 2 (47%),
the probability was significantly lower in version 3 (15%) than in version 1 (57%) (p < 0.05).
Changes in coverage generosity differed between Plan Finder and CHOICE 1.0 as well as
between versions of CHOICE 1.0. Compared with what their expenditure would have been if
they had stayed in their original plan, participants would save $129 after using Plan Finder
compared with an estimated savings of $672 after using CHOICE 1.0 (p = 0.21). Potential savings
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of $886 from version 1 also differed from potential savings of $86 from using version 3 of
CHOICE 1.0 (p = 0.21).
Participants were significantly more satisfied with the process of choosing a Medicare
Part D prescription drug plan after using CHOICE 1.0 (mean = 2.0; SD = 1.11) vs after using Plan
Finder (mean = 2.6; SD = 1.03) (p < 0.05). Based on a separate question about how much they
enjoyed choosing their plan, participants reported having greater enjoyment in the process of
choosing a Medicare Part D prescription drug plan after using CHOICE 1.0 (mean = 2.2; SD =
1.05) vs after using Plan Finder (mean = 2.9; SD = 1.05) (p < 0.01). Participants did not differ in
their opinion on whether they wanted more or less information after using each tool. We also
found no statistically significant differences in these measures across the 3 versions of CHOICE
1.0.

Empirical Data
Many participants reported that the Plan Finder tool was difficult and confusing to use
because it had too much information for them to process. One said that it was “mystifying” and
another said “I feel like I should take a college course in how they [all the parts of Medicare Part
D] interrelate.” A third participant said, “I must be dumb” for not understanding one of the
terms (Original Medicare) on Plan Finder.
A participant reported that “the experimental tool [CHOICE] is better for the
technologically inept.” Yet he, and a few other participants, preferred all the details and
nuanced information provided by Plan Finder: “I want to see where the numbers come from—I
want to see where the costs are coming from.”
Participants also made comments regarding the 3 versions of CHOICE. In terms of the
expert recommendation (version 2) and individual analysis (version 3), many participants
wanted to know who the “expert” was, as well as more information about the components
involved in making the recommendations and how the number was calculated. A few
participants who used version 2 mentioned that they liked how it presented them with just a
few recommended options so that they did “not have an endless list of choices.”
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Study 4. RCT Evaluation of CHOICE
Participant Flow
We invited 29 451 people to participate in the trial. The people invited to participate
received care at PAMF and were prescreened to be aged 66-85 years, not enrolled in either
Medicare Advantage or Medi-Cal, and taking at least one prescription drug (see a more
complete discussion of prescreening using administrative data above). Figure 4 presents the
CONSORT diagram for the RCT.
Figure 4. CONSORT diagram

Arm A (expert recommendation).
Arm B (no expert recommendation/individual analysis).
Arm C (control arm).

Not assessed: Among the 29 451 people we invited to participate, 27 452 patients
were not assessed. For 84 patients, both invitations were returned as undelivered. Most of
those invited (27 368 people) declined to participate in the trial; 26 690 people passively
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declined simply by not responding to the invitation in any way, and 678 people actively
declined either by accessing the decline portal or by calling or emailing the study team.

Assessed for eligibility: The study team assessed 1999 patients in the next stage of
the recruitment process. We used an electronic enrollment portal to (1) verify eligibility, (2)
obtain informed consent, (3) authenticate patient identity, and (4) administer an enrollment
survey. Most people assessed their eligibility through the enrollment portal; however, in the
invitation to participate in the trial, we provided contact information for the study team—both
an email address and a phone number. Some patients contacted the study team directly, rather
than using the enrollment portal, and assessed their eligibility by interacting with a study team
member. Thus, some patients determined they were ineligible for the study by contacting the
study team directly. Of patients, 814 were excluded from the study after reaching the
enrollment portal or contacting a study team member for the following reasons:
•

Not eligible: 404
– No (valid) Part D plan in 2016: 386
– Younger than 66 or older than 85 years: 7
– Deceased: 8
– Not residing in 4-county study region: 3

•

Did not consent: 384

•

Did not proceed through enrollment portal: 8

•

Did not authenticate: 18
We considered the 1185 people who provided informed consent through the

enrollment portal and successfully authenticated as the enrolled population.

Randomization: The 1185 people enrolled in the study were randomly assigned to 1
of 3 arms (arm A [expert recommendation], arm B [individual analysis], or arm C [control]). We
used a random number generator to randomly pick a number between 1 and 3 for each
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participant (arm A = 1, arm B = 2, arm C = 3). Each participant was assigned to a study arm
directly after he or she authenticated.
After randomization, study participants were distributed across the 3 study arms as
follows:
•

Arm A (expert recommendation): 410

•

Arm B (no expert recommendation/individual analysis): 391

•

Arm C (control arm): 384
A Monte Carlo simulation with 1000 draws shows that the number of participants

allocated to each arm is well within the support of the distribution of random draws that divide
the sample of 1185 individuals into 3 equally likely arms. The N in each arm of the experiment is
within 1 simulated standard deviation of the expected number of participants in each arm
(395).
Table 3 presents the characteristics of the study sample by arm. The only statistically
significant differences across arms in participant characteristics are for age and intensity of EHR
use. Because we have compared the groups based on 12 variables, it is likely that a small
number of variables would differ based on chance. In addition, the differences for age are very
small in magnitude. Overall, the results suggest that the arms are balanced.
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Table 3. Characteristics of Enrolled Sample by Study Arm

Variable
Age
Female
# of Prescriptions
Charlson Score
Needs Interpreter
Any MyHealth Online Log-In
# of MHO Strands
Marital Status
Married
Not Married
Missing
Race
White
Asian
Black
Other/Missing
Census Tract Characteristics
Median Household Income

All

72.35
(4.56)
0.50
4.52
(3.07)
1.01
(1.36)
0.01
0.96
6.89
(7.91)

By Arm
Expert
Individual
Recommendation Analysis
72.13
72.11
(4.58)
(4.41)
0.49
0.49
4.64
4.46
(3.22)
(2.77)
1.08
0.98
(1.39)
(1.34)
0.01
0.01
0.95
0.96
7.43
7.06
(9.25)
(8.07)

Control
72.81
(4.67)
0.53
4.46
(3.19)
0.96
(1.34)
0.01
0.95
6.15
(5.93)

0.60
0.26
0.14

0.62
0.24
0.13

0.61
0.26
0.13

0.57
0.27
0.16

0.78
0.08
0.00
0.14

0.80
0.06
0.00
0.14

0.77
0.08
0.00
0.15

0.77
0.10
0.00
0.12

p-value
0.05

112,399
112,734
110,455
114,021
(45,182)
(43,788)
(44,762)
(47,079)
% College Degree
0.59
0.60
0.58
0.59
(0.19)
(0.19)
(0.19)
(0.19)
% Residents 65+
0.15
0.15
0.15
0.16
(0.09)
(0.07)
(0.10)
(0.08)
N
1185
410
391
384
Note: Standard deviation in parentheses. P-values are based on either a chi-squared test for
categorical or an F-test for continuous variables.

0.38
0.64
0.41
0.46
0.74
0.07
0.46

0.28

0.54
0.34
0.82

Assessed for eligibility: The day after open enrollment ended, December 8, 2016, we
sent participants an email with a link to the final survey and a similar email as a reminder on
January 4. We originally closed the survey on January 15, 2017; however, we reopened it until
January 20, 2017, after receiving calls from participants wanting to complete the survey. Of
participants, 928 completed the survey by January 20; 257 did not respond to the final survey
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either actively or passively after randomization; 16 actively withdrew from the study after
randomization, including 15 who withdrew their consent and declined to participate, and 1 who
discovered they were ineligible; and 241 passively declined by not responding to the final
survey by the initial deadline.

Final study sample: The final study sample included 928 people. Table 4 examines
how the composition of the study population changed at the different stages of the recruitment
process. The comparisons indicate that, among those who were invited to participate in the
trial, many differences exist in the characteristics of people who chose to enroll and those who
did not. In addition, among those who enrolled in the trial, those who responded to the final
survey by the deadline (analyzed) were somewhat different (use of patient portal to access the
EHR, race, and education level) than those who did not (not analyzed).
Because we experienced attrition up to the final survey, we tested whether the
characteristics of people who participated in the final survey, and therefore were part of the
analyzed group, varied by study arm. In Table 5, we demonstrate that the sample that
responded to the final survey is similarly balanced across arms, with small differences based on
age, use of an interpreter, and intensity of EHR use.
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Table 4. Characteristics of Study Participation From Invited Through Analyzed Sample
Variable
Age
Female
# of Prescriptions
Charlson Score
Needs Interpreter
Any MyHealth Online Log-In
# of MHO Strands
Marital Status
Married
Not Married
Missing
Race
White
Asian
Black
Other/Missing
Census Tract Characteristics
Median Household Income
% College Degree
% Residents 65+
N
Percent of Preceeding Group

All

73.96
(5.21)
0.54
4.45
(3.17)
1.16
(1.53)
0.04
0.69
3.30
(6.01)

Invited
Not Enrolled
74.03
(5.22)
0.54
4.44
(3.17)
1.16
(1.54)
0.04
0.68
3.15
(5.87)

Enrolled
72.35
(4.56)
0.50
4.52
(3.07)
1.01
(1.36)
0.01
0.96
6.89
(7.91)

0.54
0.26
0.20

0.53
0.26
0.21

0.60
0.26
0.14

0.65
0.12
0.01
0.22

0.65
0.12
0.01
0.22

0.78
0.08
0.00
0.14

106,808
(45,848)
0.54
(0.20)
0.15
(0.08)
29,451
100.00

106,573
(45,862)
0.54
(0.20)
0.15
(0.08)
28,266

112,399
(45,182)
0.59
(0.19)
0.15
(0.09)
1,185
4.02

P-value
0.00
0.01
0.40
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.01

Not Analyzed
72.60
(4.52)
0.50
4.65
(3.07)
0.98
(1.21)
0.02
0.93
6.45
(7.72)

Enrolled
Analyzed
72.28
(4.57)
0.50
4.49
(3.07)
1.02
(1.40)
0.01
0.96
7.01
(7.97)

0.58
0.27
0.15

0.61
0.25
0.14

0.71
0.09
0.00
0.20

0.80
0.08
0.00
0.12

109,800
(46,774)
0.56
(0.21)
0.15
(0.08)
257

113,119
(44,731)
0.59
(0.18)
0.16
(0.09)
928
78.31

P-value
0.32
1.00
0.47
0.71
0.16
0.03
0.31
0.67

0.01

0.30
0.01
0.29

Note: Table presents the mean and standard deviation for continuous variables. Chi-squared tests for categorical and T-tests for continuous
variables. Tests compare the differences in subgroups within each group (i.e Enrolled versus Not Enrolled and Analyzed versus Not Analyzed).
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Table 5. Characteristics of Analyzed Sample by Study Arm

Variable
Age
Female (Proportion)
# of Prescriptions
Charlson Score
Needs Interpreter (Proportion)
Any MyHealth Online Log-In
# of MHO Strands
Marital Status
Married
Not Married
Missing
Race (Proportion)
White
Asian
Black
Other/Missing
Census Tract Characteristics
Median Household Income

By Arm
Expert
Individual
Recommendation Analysis
All
72.28
72.03
72.11
(4.57)
(4.55)
(4.50)
0.50
0.47
0.50
4.49
4.59
4.48
(3.07)
(3.29)
(2.73)
1.02
1.10
0.94
(1.40)
(1.48)
(1.31)
0.01
0.00
0.00
0.96
0.96
0.97
7.01
7.91
7.09
(7.97)
(9.79)
(7.93)

Control
72.68
(4.64)
0.53
4.39
(3.15)
1.00
(1.40)
0.02
0.96
6.04
(5.48)

0.61
0.25
0.14

0.65
0.22
0.13

0.62
0.26
0.12

0.55
0.28
0.17

0.80
0.08
0.00
0.12

0.83
0.05
0.00
0.11

0.80
0.06
0.00
0.13

0.78
0.11
0.00
0.11

P-value
0.00

113,119
112,288
112,119
114,913
(44,731)
(43,518)
(44,767)
(45,975)
% College Degree
0.59
0.60
0.59
0.60
(0.18)
(0.19)
(0.19)
(0.18)
% Residents 65+
0.16
0.15
0.15
0.16
(0.09)
(0.07)
(0.10)
(0.08)
N
928
316
299
313
Note: Standard deviation in parentheses. P-values are based on either a chi-squared tests for
categorical or an F-test for continuous variables.

0.38
0.72
0.36
0.03
0.87
0.01
0.13

0.10

0.38
0.71
0.60

Effects of Expert Recommendations and CHOICE Tool on Decision
Outcomes
People randomized to the expert recommendation arm were more likely to switch plans
between 2016 and 2017 (Table 6), and 28% of people randomized to the control arm switched
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plans relative to 36% of those in the expert recommendation arm (difference = 8 percentage
points; p = 0.04). Rates of switching were similar for the individual analysis and the control arm.
Those in the expert recommendation arm were also more likely to report that they were very
satisfied with the choice process than those in the control arm (difference = 8 percentage
points; p = 0.05). While the expected savings were greater in the treatment arms—particularly
the expert recommendation arm—than the control arm, the differences were not statistically
significant. We found no evidence that use of the tool reduced participants’ level of decisional
conflict. The differences between the treatment arms and the control arm were small and not
statistically significant. The results are similar when we adjusted for the characteristics of
participants in the different groups (Table 7).
People randomized to the treatment arms spent more time choosing a plan during the
open enrollment period (Table 6); 75% of people in the control arm spent more than 1 hour
choosing a plan, compared with 84% in the expert recommendation arm and 82% in the
treatment arm without expert recommendations (individual analysis). However, we did not find
evidence that people who used the CHOICE tool were more informed about Medicare Part D
after the open enrollment period than people who did not have access to the tool, even among
responses to the questions included in our survey about characteristics of the program that
they could have learned about from using the tool. Again, the adjusted estimates are similar
(Table 7).
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Table 6. Effects of Intervention on Study Outcomes Relative to Control, Unadjusted

Control
Mean
Primary Study Outcomes
Switched Plan for 2017 (%)
Very Satisfied with Choice Process (%)
Change in Expected Cost ($)
Decision Conflict
Secondary Study Outcomes
Spent > 1 Hour Choosing 2017 Plan (%)
Enrolled in Expert-Recommended Plan (%)
Medicare Part D Knowledge
Information in Tool (# Correct)

(S.D.)

0.28
(0.45)
0.39
(0.49)
-178.91
(1029.93)
21.06
(22.57)
0.75
(0.44)
0.39
(0.49)

Difference Relative to Control
Expert Recommendation
Individual Analysis
Mean
P-Value
Mean
P-Value
[95% C.I.]

0.08
[0.00, 0.15]
0.08
[0.00, 0.16]
-70.69
[-208.43, 67.06]
-0.20
[-3.76, 3.37]
0.09
[0.02, 0.15]
0.01
[-0.06, 0.09]

[95% C.I.]

0.04
0.05
0.31
0.90

0.01
0.70

0.01
[-0.06, 0.09]
0.06
[-0.02, 0.14]
-18.38
[-157.89, 121.12]
-1.50
[-5.01, 2.10]

0.70

0.07
[0.01, 0.13]
0.04
[-0.04, 0.12]

0.03

0.14
0.78
0.41

0.28

-0.02
0.08
2.52
0.78
0.19
(0.72)
[-0.13, 0.01]
[-0.04, 0.20]
-0.04
0.02
Information not in Tool (# Correct)
1.38
0.62
0.80
(0.88)
[-0.18, 0.10]
[-0.12, 0.16]
316
299
Number of Participants
313
Note: Estimates not adjusted for differences across arms in individual characteristics. Standard deviation of baseline in
parentheses. 95% confidence interval in square brackets. P-value to the right of difference.
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Table 7. Effects of Intervention on Study Outcomes Relative to Control, Adjusted

Control
Mean
Primary Study Outcomes
Switched Plan for 2017 (%)
Very Satisfied with Choice Process (%)
Change in Expected Cost ($)
Decision Conflict
Secondary Study Outcomes
Spent > 1 Hour Choosing 2017 Plan (%)
Enrolled in Expert-Recommended Plan (%)
Medicare Part D Knowledge
Information in Tool (# Correct)

(S.D.)

0.28
(0.45)
0.39
(0.49)
-178.91
(1029.93)
21.06
(22.57)
0.75
(0.44)
0.39
(0.49)

Difference Relative to Control
Expert
Individual Analysis
Mean
Mean
P-Value
P-Value

[95% C.I.]

0.08
[0.00, 0.15]
0.08
[0.00, 0.16]
-50.82
[-190.49, 88.85]
-0.26
[-3.91, 3.39]
0.08
[0.02, 0.14]
0.01
[-0.07, 0.09]

[95% C.I.]

0.05
0.04
0.48
0.89

0.01
0.73

0.01
[-0.06, 0.09]
0.06
[-0.02, 0.14]
-10.10
[-150.48, 130.28]
-1.65
[-5.32, 2.01]
0.06
[-0.00, 0.13]
0.04
[-0.04, 0.12]

0.75
0.12
0.89
0.38

0.06
0.32

-0.02
0.07
2.52
0.76
0.21
(0.72)
[-0.13, 0.01]
[-0.04, 0.19]
-0.05
0.01
Information not in Tool (# Correct)
1.38
0.49
0.90
(0.88)
[-0.19, 0.09]
[-0.13, 0.15]
316
299
Number of Participants
313
Note: Differences adjusted for individual characteristics including age, sex, number of prescription drugs, Charlson score,
use of interpreter, use of electronic health record, marital status, race and area-level household income and education.
Standard deviation of baseline in parentheses. 95% confidence interval in square brackets. P-value to the right of difference.
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Many people were enrolled in expert-recommended plans, even in the control arm
(39%), and rates of enrollment in expert-recommended plans did not differ significantly across
arms (Table 6). The high rate of enrollment in the expert-recommended plan in the control
group indicates that many respondents chose the plan even in the absence of the intervention.
Because of this, we analyzed whether rates of enrollment in an expert-recommended plan
varied by arm, conditional on whether the participant had enrolled in a 2017 expertrecommended plan in 2016 (Table 8). The results indicate that people already in an expertrecommended plan in 2016 were very likely to remain in one in 2017—90% or more in each
arm. By contrast, among people not enrolled in an expert-recommended plan, the differences
across arms in enrollment in expert-recommended plans in 2017 were larger, although not
statistically significant at conventional levels. Of people in the treatment arms, 28% enrolled in
expert-recommended plans compared with 21% in the control arm (P values of the difference
are 0.08 and 0.07 for the expert recommendation and individual analysis arms, respectively,
relative to the control arm). We note that the difference in the effect of the intervention
between people enrolled and not enrolled in the expert-recommended plan in 2016 is not
statistically significant in either arm.
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Table 8. Effect of Intervention on Choosing Expert-recommended Plan (ERP), by 2016 ERP Status

Control
Mean
Enrolled in Expert-Recommended Plan in 2017
Overall

Enrolled in ERP in 2016

(S.D.)

Difference Relative to Control
Expert Recommendation
Individual Analysis
Mean
Mean
P-Value
P-Value
[95% C.I.]

[95% C.I.]

0.39
(0.49)

0.01
[-0.06, 0.09]

0.72

0.04
[-0.04, 0.12]

0.28

0.91
(0.31)

0.02
[-0.08, 0.12]

0.66

-0.01
[-0.10, 0.08]

0.85

0.07
0.07
0.26
0.10
(0.44) [-0.01, 0.15]
[-0.01, 0.15]
Share of Participants enrolled in ERP in 2016
0.25
0.19
0.24
Total Number of Participants
313
316
299
Note: Regression with controls. Standard deviation of baseline in parentheses. 95% confidence interval in square
brackets. P-value to the right of difference.
Not Enrolled in ERP in 2016

0.08
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Subgroup Analyses
In Appendices A.7-A.10, we present the results of subgroup analyses for the 4 primary
study outcomes with subgroups based on self-reported income, prescription drug use, selfreported education, age, and sex. We note that we did not prespecify these subgroup analyses
because our trial was not powered for them. Nonetheless, we discuss the results of these
analyses qualitatively.
We find that the effect of switching that we observed in the expert recommendation
arm was concentrated among people who used more prescription drugs, those with relatively
high levels of formal education, and women (Appendix A.7). Notably, we found few differences
by level of income. Differences across subgroups were less pronounced for the outcome of
satisfaction with the choice process (Appendix A.8). In the case of the outcome of change in
expected cost, the subgroup analysis suggests that the imprecision of our findings is related to a
small number of outliers (Appendix A.9). In particular, the standard deviation of the outcome in
the control group is very high, and the estimates of the effect of the intervention are more
precise in each subgroup that does not contain the outlier observation. Finally, we find little
evidence that the intervention differentially affected the decisional conflict outcome across
subgroups (Appendix A.10).
We present the results for the primary outcomes using the expanded sample in
Appendix A.11. When including the additional 48 respondents in the sample, the results were
similar, although the effect on plan switching was slightly smaller and no longer statistically
significant at conventional levels.
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DISCUSSION
Study 1. Focus Group Study
Context for Study Results
Similar to the findings of a previous focus group study,17 reputation of the company was
very important, as some participants trusted companies familiar to them, even if another plan
had a lower cost. Varying aspects of convenience could also override concerns of cost given
participants’ desire to keep things simple and easy. As in our study, Jacobson et al also found
that participants turned to insurance brokers and suggestions from others to help them select a
plan.17
Also consistent with previous research,17,26 we found that participants who perceived
the Medicare Part D selection process as complex were less likely to consider changing plans,
suggesting that one benefit to simplifying the process of choosing a plan may be that
participants would revisit their plan selection more frequently, rather than just sticking with the
plan they have to avoid a difficult and frustrating experience. Many of our participants said that
previously difficult experiences had led them to avoid changing their plan and drove them to
seek help from a “live” person, like a HICAP counselor or an insurance broker, to mitigate
confusion through a verbal exchange. HICAP counselors, unlike many brokers, are publicly
funded so they have no obvious conflict of interest that would steer beneficiaries into a specific
health plan. They provide counseling services to Medicare beneficiaries free of charge.
However, HICAP counselors are unknown to many beneficiaries and not often used. It is unclear
whether participants were aware of potential differences in incentives between HICAP
counselors and brokers who may be affiliated with particular plans. Our results suggest that a
more user-friendly online tool would help many beneficiaries and that CMS could encourage
beneficiaries to contact neutral advisors, such as HICAP counselors, to help them navigate the
Medicare Part D decision-making process.
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Generalizability of the Findings
Our research focused on Part D plans, rather than both Medicare Advantage and Part D
plans, which may affect how beneficiaries perceive plan selection. Most of our sample was
highly educated, white, married, and with annual incomes greater than $75 000. The
experiences of other types of people may be different.

Implementation of Study Results
Medicare beneficiaries are seeking more help and clearer information when selecting a
Medicare Part D prescription drug plan. Plan reputation and convenience can be more
important than costs when choosing among plans.

Subpopulation Considerations
Our study focused on a small set of older adults with relatively high levels of formal
education and financial resources, pointing to difficulty even among those potentially best
positioned to make these choices.

Study Limitations
One of the main limitations of this study is potential selection bias regarding who chose
to participate in the focus groups. Another possible limitation is that those participants who
harbored views dissenting from those expressed in the focus group may have felt
uncomfortable stating their differing opinions; however, this was minimized by the previous
experience and skills of the moderator. Furthermore, most participants chose their plan nearly
a year before the focus group, so recall bias is possible.

Future Research
Future studies may consider conducting focus groups immediately after open
enrollment. Additionally, research on how other populations make Medicare Part D decisions is
necessary to determine whether beneficiary experiences are influenced by characteristics like
education, income, and race/ethnicity.
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Study 2. Medicare.gov Ethnographic Study
Context for Study Results
Even “computer-savvy” participants struggled with understanding some of the Plan
Finder tool’s terminology, such as Original Medicare or retail. Overall, participants indicated
that they valued low cost, plan name, and star rating, but many ultimately overlooked all plan
options because they were unaware that there were multiple pages of results.

Generalizability of the Findings
Generalizability is limited, given such a small sample and similar participant
characteristics (mostly white, retired, and with annual incomes greater than $75 000), but this
is reflective of the primary demographic of PAMF patients, and so these exploratory results
provided sufficient direction to begin a 1.0 version of CHOICE.

Implementation of Study Results
We used the findings from this study to directly inform the design of CHOICE to take
advantage of some of the beneficial aspects (having a progress bar) and to change some of the
problematic ones (eg, avoiding an overload of details by having a more streamlined interface).

Subpopulation Considerations
These results were exploratory and provided us with some insight regarding the
difficulties experienced by users of the main online decision support tool, Medicare.gov’s Plan
Finder. We not only heard the voices of participants as they narrated their navigation of the
website, but we also directly observed those areas in which improvement was needed. This rich
information provided us with a strong starting point to develop a more consumer-centered
decision tool.

Study Limitations
One of the main limitations is potential selection bias regarding who chose to
participate in the observations. Other limitations surround the use of the “think out loud”
62

method. The possibility of participant reactivity exists such that we need to consider the effects
of talking aloud during an activity (ie, navigating a webpage) that would normally be performed
in silence.27 We tried to minimize this by having the researcher ask for participants’ comments
only when they were clicking onto another page so that we would not interrupt their thought
processes. Another potential concern with the think out loud method is the validity of the
statements being made by participants.27 We minimized this concern by combining the
video/audio recording with researcher observation notes and the actual web content from
Morae. For example, when participants were asked by the researcher about their experience
with a webpage and responded that it was fine, the coders were also able to view the
additional data to see if the statement corresponded with the actual length of time spent on
the page.

Future Research
A more user-friendly interface could help minimize frustration and costs for participants
when selecting the most appropriate plan. This led us to later conduct a usability study
comparing the experience of participants using both CHOICE and Plan Finder.

Study 3. Comparative Usability Study
Context for Study Results
In comparing CHOICE 1.0 and Medicare.gov’s Plan Finder, participants had greater
satisfaction with the selection process in CHOICE 1.0, found it easier to use, and were more
likely to change their plan. Many user-centered features of CHOICE 1.0 improved consumer
experience, which enabled participants to choose plans more consistent with expert
recommendations. Two of the 3 versions of CHOICE 1.0 we examined in this study (expert
recommendation and guided analysis) resulted in potential savings of several hundred dollars
per participant, which supports the previous work from Kling et al6 that small modifications in
how the information is presented (eg, providing some specific recommendations) can
significantly affect plan selection.
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Generalizability of the Findings
Generalizability is limited, given such a small sample and similar participant
characteristics (mostly white, retired, educated), but this reflects the main demographic of
PAMF patients; thus these exploratory results provided sufficient direction to use 2 instead of 3
arms for the 2 versions of CHOICE that would be compared in a larger RCT.

Implementation of Study Results
We used findings from this comparative usability study of 3 versions of CHOICE 1.0 to
inform modifications made to CHOICE 2.0 for a 3-arm RCT that we completed during the 2017
open enrollment period (October 15-December 7, 2016). Based on the comments of
participants, we decided that a version of CHOICE in which we provided the expert scores, but
not explicit expert recommendations of particular plans, was not beneficial, and that the
general trend was toward having some level of guidance, leading us to eliminate 1 version of
CHOICE 1.0 from the RCT. An additional benefit of reducing the number of arms was that this
allowed us to simplify the design of the trial and reduce the administrative complexity of
managing multiple versions of the tool.

Subpopulation Considerations
These results were exploratory and provided us with some further insight regarding our
3 different versions of CHOICE. We not only heard the voices of participants as they narrated
their navigation of the website, but we also saw how 1 version of CHOICE 1.0 was less impactful
than the other 2 versions. This led us to remove this version from further study, as it was not as
consumer centered as the other 2 versions; thus we did not include it in the larger-scale RCT.

Study Limitations
A main limitation is the demographics of our population (highly educated and high
income), but this is an acceptable group to begin with to develop an online tool as its members
are more likely to have internet and computer access. Limitations are also associated with the
think out loud methods that we discussed in the context of study 2.
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Future Research
Expert recommendations may be even more beneficial for different groups—future
research should examine effects of participant characteristics.

Study 4. RCT Evaluation of CHOICE
Context for Study Results
Our study was the first RCT to provide older adults with machine-generated
personalized expert recommendations of specific health insurance plans to assist them in
choosing among plans. We also embedded the expert recommendations into a newly designed,
consumer-centered tool (CHOICE) to isolate the effects of the expert recommendations from
other improvements in the tool’s interface. We found that people assigned to a tool with these
expert recommendations were more likely to change their plan, and that people in both
treatment arms experienced greater satisfaction with the choice process than those provided
with information on publicly available resources. We did not find evidence that CHOICE, with or
without expert recommendations, reduced decisional conflict. This suggests that the
mechanism for greater satisfaction with the choice process was not a reduction in decisional
conflict and that use of CHOICE affected decision-making satisfaction in other ways. We also did
not find evidence that use of CHOICE reduced expected total spending, although we view this
finding as tentative for 2 reasons: First, variation among study participants in our measure of
total spending was greater than we anticipated, with the implication that we were ultimately
underpowered to conclude that the intervention did not change total spending. Second, we
measured total spending conditional on the initial drug set provided for the user. When people
accessed CHOICE, they frequently changed their drug set, perhaps to reflect drugs newly
prescribed in the 2 to 3 months between the time we loaded the data into the tool and the
time people were using it, or to assess the impact of drugs they thought they were likely to use
in the upcoming year on patient spending in each plan. These revised drug sets might have
been more realistic representations of participants’ likely drug use. However, although we
tracked participants’ modifications of their drug set among those in the treatment arms, it is
difficult to know which one was the user’s most likely set, so we conducted our analysis based
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on the initial set as prespecified. This likely resulted in a downward-biased estimate of the
effect of the extent to which the CHOICE tool affected total spending, as would be the case if
people chose their plan based on a drug set that differed from the one that we analyzed.
We neither explicitly restricted older adults from seeking assistance from a family
member or friend nor encouraged them to do so, because we viewed seeking assistance from
informal networks as an inevitable (and not necessarily negative) part of providing this type of
information in real-world settings. Although we did not track whether participants sought this
type of assistance when using CHOICE, we did ask about several types of information-seeking
behaviors in the final survey. Overall, these data indicate that people in our study were more
likely to seek out information on their own rather than rely on family or friends. Of participants,
15% reported that a family member or friend helped them choose their plan, and 15% reported
that an insurance broker provided assistance; 71%, in contrast, reported using the internet, and
73% reported reviewing information they received in the mail. Differences across study arms in
these percentages were not statistically significant. Taken together, these results suggest that
the CHOICE tool did not encourage older adults to obtain greater assistance from informal
networks.
Our study builds on a growing body of literature documenting the challenges people
face in making choices in this context and, more specifically, their desire for expert
assistance.17,28 Our study adds to this literature by documenting that providing expert advice
does indeed increase satisfaction with the choice process and lead to higher rates of plan
switching while simultaneously causing people to spend more time on their decision.

Generalizability of the Findings
The participants in our study were older adults with relatively high levels of income and
education who received most of their health care from a large, multispecialty physician group in
northern California (PAMF). The medical group provides access to an electronic health record,
and rates of use of the patient portal of the EHR (My Health Online) were relatively high among
trial participants. Thus, an important limitation of our study is that the group of participants is
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not broadly representative of the types of older adults seeking assistance with these types of
choices. In general, we believe that the challenges facing older adults with lower levels of
income and education in making these types of decisions are likely even greater. While our
results provide little evidence on the extent to which this type of intervention would be
effective for these groups, understanding their challenges and how electronic decision tools can
help address those challenges could be even more beneficial to these groups than to the
population that we studied.

Implementation of Study Results
Our research has 3 important implications for implementing the findings in more typical
settings. First, we believe that automatic importation of the user’s prescription drugs was an
important feature of the CHOICE tool. Our focus group research highlighted the lack of an
automatic importation tool as a challenge to users and the presence of such a tool as a highly
valued benefit. Addressing this challenge is important for disseminating these types of tools
more broadly. Second, our results point to an important barrier in the potential for electronic
tools to facilitate decision-making in this context. In particular, enrollment rates in the trial
were relatively low, although the tool was effective among the subset of people who chose to
enroll. This suggests that we were more successful in helping people who were considering
changing their plan than those who perhaps should have considered changing but did not.
Implementing tools such as CHOICE in the future will require innovative strategies for targeting
people who do not easily self-select into their use but would benefit from assistance in
decision-making. Finally, a key implementation challenge was the technical process of making
expert recommendations. These recommendations required processing data from
Medicare.gov’s Plan Finder on the financial characteristics of plans and their formularies in a
very short time period before the beginning of the open enrollment period. Greater
transparency on the part of health care plans and CMS as well as more timely information
would assist in the development of more effective tools for consumers.
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Subpopulation Considerations
Our study sample was relatively small, precluding extensive analysis of subpopulations.
We analyzed one subpopulation that was not prespecified—people who in 2016 were already
enrolled in an expert-recommended plan for 2017—compared with those who were not
already enrolled in such a plan to demonstrate the impact of the CHOICE tool on a subset of the
population for which the recommendation might have been most influential. We also
presented some findings on key subpopulations as exploratory analyses.

Study Limitations
The most significant limitation of our study was the composition of our study
population, which largely comprised people with relatively high levels of income and education
who were relatively computer savvy based on their prior use of the patient portal to access the
EHR. This limitation was present throughout our focus group research through the
development and use of our tool. While it is difficult to identify definitively the direction of any
bias, we believe that these types of decisions are likely even more difficult for people with
lower levels of income and education and lower levels of computer literacy. While the CHOICE
tool, which combines expert recommendations with a user-friendly, simple interface, could be
even more beneficial to a more representative population, it is important to better understand
the needs and barriers of different groups to inform the design of future interventions. An
additional study limitation was the use of a nonstandardized metric for evaluating satisfaction
with the choice process.

Future Research
Our study points to 3 areas of future research: (1) gaining a better understanding of how
algorithm-based, expert recommendations and decision tools can assist a broader segment of
the population in choosing among health care plans, perhaps through more innovative ways of
engaging consumers with information tools or by deploying these tools in combination with inperson or phone-based assistance; (2) developing methods for people to easily import
electronic information about their health and medication use into decision-making tools; and
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(3) assessing how to communicate risk and uncertainty in the context of health insurance
choices to consumers.
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CONCLUSIONS
The objective of our research was to develop and evaluate tools to help Medicare
beneficiaries choose among Part D prescription drug plans. In general, people found it difficult
to choose in this context, often citing the complexity of the choice and the large number of
plans from which to choose as barriers. People often looked for assistance in navigating this
decision without a clear understanding of the potential biases underlying some sources of
information. When observing people using existing tools, we found that some people were so
confused and overwhelmed by the large number of plans, the web-based challenges presented
by the tool, and the many details presented during their search that they quit searching
altogether, remaining with their current plan, or arbitrarily selected a plan.
We found that people who used a tool providing a simplified interface along with the
ability to easily import information on their prescription drugs (CHOICE) were more likely to
switch plans and were more satisfied with the choice process compared with those who
received information on publicly available resources, such as Medicare.gov’s Plan Finder. The
higher rate of switching plans was concentrated among those who used the version of CHOICE
that provided expert recommendations. In addition, people who used the tool spent more time
choosing their plan.
Our study suggests that, while participants appreciated user-friendly improvements to
existing tools, providing expert recommendations along with these types of improvements
more strongly affected their decision-making. Machine-based algorithms may also help reduce
the potential for bias in this market when many sources of information, such as brokers and
tools developed by health care plans, have strong incentives to provide biased information. Of
course, it is important to understand how these algorithms are developed and the basis for any
expert recommendations they provide. Promoting the use of decision tools in this context,
however, remains a challenge, particularly among people who are not predisposed to changing
their plan.
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APPENDICES
Appendix A.1. Demographic Characteristics of Participants Medicare Part D Plan
Selection Focus Groups (Study 1)
CHARACTERISTIC (N=17)
Age (in years)

Mean

%

71
(min=65,
max=91)

Sex
Female

65%

Male

35%

Marital status
Divorced/separated

24%

Married/living as married

65%

Widowed

12%

Race/ethnicity
White

94%

Asian/Pacific Islander

6%

Education completed
College

41%

Master’s degree or higher

59%

Currently employed
No

6%

Retired

88%

Yes, part-time

6%

Annual household income
$15,001-$35,000

6%
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CHARACTERISTIC (N=17)

Mean

%

$35,001-$50,000

6%

$50,001-$75,000

12%

$75,001 or more

65%

No answer

12%

77

Appendix A.2. Interview Guide for Focus Group Study of Selecting a Medicare
Part D Prescription Drug Plan (Study 1)
1) How would you describe your experience choosing a plan?
a. How did you go about choosing a Part D prescription drug plan?
b. What were some of the challenges?
c. What was most helpful?
2) Did you look for information before making your decision?
a. What sources of information did you find?
i. Were those sources of information helpful when you made your choice?
ii. Why or why not?
iii. Of the sources you found, which sources did you use to make your decision?
3) Did you use any tools to help you select your plan?
a. For example, when selecting a flight, many people use online tools to search for a flight,
such as sites like Travelocity.com and expedia.com.
4) Did you consult anyone about your decision?
a. Whom did you consult?
b. Did you consult your health care team to help you make the decision?
5) What types of information would you have wanted to make this decision which you were not
able to find?
6) What plan features were important in making your choice?
7) What would you do differently next time you chose a Part D plan?
8) Looking back on your experience, what would your ideal type of help be for choosing a Medicare
Part D plan?
Additional questions (if applicable):
- Why did you not switch your plan in the most recent open enrollment period?
Did you consider changing your plan?
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Appendix A.3. Focus Group Study Code Book (Study 1)
Code
WHYCHANGE

Definition

Code Family

Reason for changing their plan

POSEXP

Positive experience with plan selection

Experience

NEGEXP

Negative experience with plan selection

Experience

OTHEXP

Other descriptions of experiences with plan
selection

Experience

CHARACOST

Cost of plan is important for decision-making

Important Characteristics of
Plan

CHARAREP

Reputation of company as an important
factor

Important Characteristics of
Plan

Convenience of the plan/or aspects of the
plan

Important Characteristics of
Plan

Considering possibility of unanticipated
events in future

Important Characteristics of
Plan

Able to get medications by mail order

Important Characteristics of
Plan

CHARAPHARM

Able to get medications at a specific
pharmacy

Important Characteristics of
Plan

CHARAOTH

Other important plan characteristics

Important Characteristics of
Plan

RESPEOP

Other people consulted during decisionmaking process

Resources Used

RESBOOK

Used books or pamphlets for information

Resources Used

RESWEB

General use of the internet and websites

Resources Used

RES.GOV

Specific references to Medicare.gov website

Resources Used

RESAARP

Use AARP as a resource

Resources Used

Using an insurance broker or wanting to use
one

Resources Used

Use of a HICAP counselor

Resources Used

Other resource

Resources Used

CHARACONV
CHARAUNANT
CHARAMAIL

RESBROKER
RESHICAP
RESOTH
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Code

Definition

Code Family

REC.GOV

Specific recommendations for changes to
Medicare.gov

Recommendations for Change

RECPEOP

Recommendations to have more people

Recommendations for Change

RECPAMF

Specific things PAMF can do to help with the
decision-making process

Recommendations for Change

Other recommendations not specified

Recommendations for Change

PLAN had all of the medications on formulary

Important Characteristics of
Plan

RECOTH
CHARFORM
Time
“Independent”

Timing of when chose plan
Making the decision themselves, on their
own

Avoiding
Change

Not wanting to change their plan

Problems
Computer

Have a difficult time using the computer, or
of others having computer problems

Pay Language

Specific language regarding payments- eg.
premiums, copays, etc.

Know Plan

Knowledge of current plan or former plan
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Appendix A.4. Protocol for Medicare.Gov Ethnographic Study (Study 2)
Protocol for Medicare Part D Observations
One research team member will be present for the observation. Will set up video camera facing the
computer screen before the participant enters. Will also have the computer display the Medicare.gov
website.
Research staff’s introduction to patient participants:
“I’m [NAME] and I’m a researcher with the Research Institute at Palo Alto Medical Foundation. You are
asked to be in this study because you will be choosing a Medicare Part D prescription drug plan during
Open Enrollment 2014 (October 15-December 7). Your experiences will be used to design a userfriendly, web based decision tool to provide information to other Medicare beneficiaries. We’d like to
make it clear that we are researchers and not trained health care providers nor insurance brokers in any
sense. We are also not able to advise you on which Part D drug plan to choose.”
“Since this is a research study, we need you to sign an informed consent. We have two copies- one is for
you to sign and return to me for our records. The other copy is yours to keep.”
Explanation of Participation in Study
“I am going to be observing you today using the Medicare.gov Medicare Part D selection plan. You be
entering the site as a ‘guest’ so that your responses will not be stored. During this session, you will not
actually enroll in a plan. At the end of the session, you will reach a page that asks you to choose
between 3 plans. You will not actually be enrolling in that plan during this session, although we will ask
you which plan you think you will most likely choose. We will print out the plans you are considering so
you can take the information home with you and enroll in a plan later.
“In order to better understand your experience, we ask that you narrate out loud your thoughts as you
go through the pages. In order to learn more about what you are thinking, I may ask you to describe
your experience or provide further clarification. Unfortunately, we cannot provide any explanation to
you during your website use about how to use the website nor about some of the terms. Please voice
any questions you do have and we can answer them after completion of the observation. “
“We will be video recording the computer screen to see how you navigate through the Medicare.gov
site. This also allows us to capture the audio of your narration. Your words will be transcribed and deidentified of any personal information.”
“Do you have any questions before we begin?”
“Remember to please narrate your thoughts as we progress through each webpage. I might prompt you
with a question to make sure that we capture your experience.
Below is a walk-through of the steps that the participants will encounter when using the Medicare Plan
Finder tool on the Medicare.gov website. Included are sample probes to encourage narration from the
participant.
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Step 1. Choosing between a General Search and a Personalized Search

Notes: On this page, which is the actual Medicare Plan Finder tool page, patients have the option of
choosing between a General Search and a Personalized Search. For our study, we are recommending that
patients use the General Search tool – we do not want them to choose a plan yet, we just want to know
about their experience using this tool. As such, the General Search tool allows them to view different
plans without having to commit. Once they enter a zip code (the one used here was 94305), they can
click on the Find Plans button and continue using the tool.
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Step 2. Enter Information

Notes: Once a zip code has been established, patients begin filling out additional information in order to
determine which plans are available to them. Said information is filled out in a series of four steps, the
first one concerning information about their healthcare coverage. Part of our selection criteria for the
study was that participants NOT be enrolled in a Medicare Health Plan (eg. HMO) so that they would
have an option of choosing a Medicare Part D plan. Besides this, participants can provide any answer to
these questions. .
SAMPLE PROBE: “Please describe your experience in using this webpage.”

-

FOLLOW UP PROBES
o “What made it easy?”
o “What made it difficult?”
o Any changes to be made to the webpage?”
 “Adding or removing anything?”
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Step 3. Enter Your Drugs

Notes: Patients are subsequently prompted to enter all the drugs they use, up to a maximum of twentyfive drugs. On this page, there are multiple features. The first is the drug finding feature. In the box on
the left, patients can either type in the name of the drug they are looking for, or they can look at drugs
by first letter.
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Clicking on the letter A, patients are given a five-page list of drugs that include the drug type (OTC,
Generic, etc.) and an Add Drug button.
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Once the Add Drug button has been clicked, a new screen pops up prompting patients to select their
dosage.
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Following the addition of a drug, patients are able to see their drug list at the bottom of the page. From
there, they can print their drug list, change the dose of a drug, or add/remove a drug. We can also see
that on the right side of the page, the Medicare Plan Finder tool assigns a Drug List ID that patients can
write down for future reference. Once all the patients’ drugs have all been entered, they may proceed by
clicking the My Drug List is Complete button.
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Mock drug list. We see that at the top right of the page, patients can see something called My Current
Profile, which includes their chosen zip code, their current coverage, their current subsidy, their drug list
ID, as well as their password date, which is just the day the drug list was created.
SAMPLE PROBE: “Please describe your experience in using this webpage.”

-

FOLLOW UP PROBES- try to use the exact phrasing from the respondent
o “What made it easy?”
o “What made it difficult?”
o Any changes to be made to the webpage?”
 “Adding or removing anything?”
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Step 4. Select Your Pharmacies

Notes: Once patients have completed their drug list, they are prompted to choose which pharmacies they
use. The options provided are based on the zip code provided at the start of the session, and the location
radius can be varied from 0.5 to 5.5 miles from the selected zip code. Each option has an Add Pharmacy
button, allowing patients to select any and all pharmacies they use.
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Once all appropriate have been selected, patients will see a complete list of their pharmacies, and from
there, they may click on the Continue to Plan Results page.
SAMPLE PROBE: “Please describe your experience in using this webpage.”

-

FOLLOW UP PROBES
o “What made it easy?”
o “What made it difficult?”
o “Any changes to be made to the webpage?”
 “Adding or removing anything?”
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Step 5. Refine Your Plan Results

Notes: This is one of the final steps. Once patients have entered their drugs and selected their
pharmacies, they are given a summary of search results. On the left side of the page, we see that
patients can refine their results based on monthly premium, annual drug deductible, drug options,
coverage options, special needs plans, health status, and company. Based on their preferences, they are
given a list of available plans on the right side of the page. From here, patients must select a plan and
click the Continue to Plan Results button. Participants will select Prescription Drug Plans since we will
have recruited participants based on their interest in enrolling in prescription drug plan and not a
Medicare Health Plan.
SAMPLE PROBE: “Please describe your experience in using this webpage.”

-

FOLLOW UP PROBES
o “What made it easy?”
o “What made it difficult?”
o “Any changes to be made to the webpage?”
 “Adding or removing anything?”
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Step 6. Your Plan Results

Notes: On this page, patients can see their current plan and then compare it to the prescription drug
plans that were provided using the search criteria throughout the process.
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Patients select all the different plans they would like to compare and then click the Compare Plans button
at the bottom of the page.
SAMPLE PROBE: “Please describe your experience in using this webpage.”

-

FOLLOW UP PROBES
o “What made it easy?”
o “What made it difficult?”
o “Any changes to be made to the webpage?”
 “Adding or removing anything?”
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Step 7. Your Plan Comparison

Notes: On this final page, patients can see a comparison of the different plans they selected. However, it
is important to note that only three plans may be selected at once, which makes it difficult when there
are, like in this example, thirty-one different plans., This is as far as we would like them to go on the
website.as we are not having them actually enroll in Part D plan at this time.
SAMPLE PROBE: How did you go about choosing these 3 final plans on the screen?

-

At this time, what plan are you mostly likely to choose?
o What are the main reasons for your choosing this plan?

-

“Please describe your overall experience in using this website to help you select your
plan.”

-

FOLLOW UP PROBES
o What did you like about the tool?
o “What made it easy?”
o “What made it difficult?”
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How difficult was it to pick 3 plans from the large number offered?

o “What changes would you like to be made to the website?”
 “Adding or removing anything?”
What did you like about the tool? -

Did the tool take into account all of the criteria you were looking for?
- How satisfied were you with the options that were provided based on your criteria?

-

How useful was the comparison tool?

Print out the 3 final choices and give to participant for their personal use.

-

How did you get these 3 choices?

Administer Demographic Survey
“Before you leave, could you please fill out this brief demographic survey? And make sure to indicate
which Part D Plan you would choose.”
Give Gift Card- have them sign and date receipt
“I would like to thank you for your participation today. As a token of our appreciation, please accept this
gift card and sign in acknowledgement of receipt.”
Make sure have completed demographic survey and signed gift card receipt
“Thank you so much for your time and comments. You’ve helped us to better understand the
experience of using the Medicare.gov website to choose a Part D plan and have greatly contributed to
our development of a new tool.”
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Appendix A.5. Demographic Characteristics of Participants Medicare.Gov
Ethnographic Study (Study 2)
CHARACTERISTIC (N=13)
Age (in years)

Mean

%

74
(min=65,
max=93)

Sex
Female

62%

Male

38%

Marital status
Divorced/separated

15%

Married/living as married

54%

Widowed

31%

Race/ethnicity
White

92%

Asian/Pacific Islander

8%

Education completed
College

47%

Master’s degree or higher

53%

Currently employed
No

15%
Retired

70%

Yes, part-time

15%

Annual household income
$25,001-$50,000

15%

$50,001-$75,000

15%

$75,001-$100,000

15%
96

CHARACTERISTIC (N=13)

Mean

%

$100,001 or more

40%

No answer

15%

SOURCE: Medicare Part D Focus Group Exit Questionnaire

97

Appendix A.6. Participant Characteristics for Comparative Usability Study
(Study 3)
Number

Percent

66 – 69

12

27%

70 – 79

25

57%

80 – 84

4

9%

Age not listed

2

5%

Missing

1

2%

Male

16

36%

Female

24

55%

Missing

4

9%

Divorced/separated

7

16%

Married/living as married

34

77%

Widowed

3

7%

Hispanic/Latino

1

2%

White

36

82%

Asian/Pacific Islander

6

14%

Preferred not to answer

1

2%

College

20

45%

Master’s degree or higher

24

55%

2

5%

Age

Sex

Marital status

Race/ethnicity

Education level

Employment status
Unemployed

98

Number

Percent

Retired

33

75%

Employed part-time

7

16%

Employed full-time

1

2%

Missing

1

2%

$50,000 or less

3

7%

$50,001 - $75,000

8

18%

$75,001 or more

23

52%

Preferred not to answer

9

21%

Missing

1

2%

4-6 months ago

4

9%

2-3 months ago

10

23%

A month ago

25

57%

Less than a week ago

4

9%

Missing

1

2%

Household income

First thought about choosing a plan

SOURCE: Medicare Part D Comparative Usability Study Questionnaires
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Appendix A.7. Subgroup Analysis, Switched Plan in 2017

Sample split by:
Cut-offs:
Self-Reported Income
<= 75,000
> 75,000
Prescriptions
1-2
3-4
>= 5
Self-Reported Education
<= Some College
College Degree
Graduate Degree
Age

<= 71
> 71

Female
Male

Control
Mean
(S.D.)

Difference Relative to Control
Expert
Individual Analysis
Mean
PMean
P[95% C.I.]
Value
[95% C.I.]
Value

0.24
(0.43)
0.30
(0.46)

0.09
[-0.04 0.21]
0.07
[-0.03 0.16]

0.17

0.34
(0.48)
0.26
(0.44)
0.26
(0.44)

0.00
[-0.14 0.14]
0.08
[-0.05 0.22]
0.13
[0.02 0.25]

0.96

0.35
(0.48)
0.28
(0.45)
0.26
(0.44)

-0.04
[-0.24 0.16]
0.06
[-0.07 0.18]
0.13
[0.02 0.23]

0.72

0.29
(0.45)
0.28
(0.45)

0.08
[-0.03 0.19]
0.08
[-0.03 0.18]

0.14

0.17

0.24
0.02

0.38
0.02

0.15

0.10
[-0.02
-0.03
[-0.13
0.02
[-0.13
0.01
[-0.12
0.02
[-0.1
0.03
[-0.16
0.02
[-0.1
-0.02
[-0.13
0.02
[-0.08
0.00
[-0.1

0.22]
0.07]

0.16]
0.14]
0.14]

0.22]
0.14]
0.09]

0.13]
0.11]

0.10
0.50

0.81
0.90
0.71

0.77
0.75
0.75

0.65
0.99

0.31
0.05
0.33
0.01
0.93
(0.46)
[-0.05 0.16]
[-0.1 0.11]
Female
0.26
0.10
0.06
0.02
0.70
(0.44)
[0
0.2]
[-0.08 0.12]
Number of Participants
313
316
299
Note: Difference relative to control calculated using least squares regression without
controls for individual characteristics. Standard deviation of baseline in parentheses. 95%
confidence interval in square brackets.
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Appendix A.8. Subgroup Analysis, Satisfaction with Choice Process

Sample split by:
Cut-offs:
Self-Reported Income
<= 75,000
> 75,000
Prescriptions
1-2
3-4
>= 5
Self-Reported Education
<= Some College
College Degree
Graduate Degree
Age

<= 71
> 71

Female
Male

Control
Mean
(S.D.)

Difference Relative to Control
Expert
Individual Analysis
Mean
Mean
PP[95% C.I.]
[95% C.I.]
Value
Value

0.39
(0.49)
0.39
(0.49)

0.08
[-0.05 0.21]
0.08
[-0.02 0.18]

0.24

0.40
(0.49)
0.38
(0.49)
0.39
(0.49)

0.07
[-0.08 0.21]
0.07
[-0.07 0.22]
0.09
[-0.03 0.21]

0.36

0.40
(0.50)
0.42
(0.50)
0.36
(0.48)

0.04
[-0.16 0.23]
0.08
[-0.06 0.21]
0.10
[-0.01 0.21]

0.72

0.38
(0.49)
0.40
(0.49)

0.13
[0.02 0.24]
0.02
[-0.09 0.13]

0.02

0.13

0.32
0.15

0.26
0.08

0.71

0.03
[-0.1 0.16]
0.06
[-0.05 0.16]

0.64

0.13
[-0.02 0.28]
0.10
[-0.04 0.24]
-0.02
[-0.14 0.11]

0.10

0.11
[-0.08 0.30]
0.08
[-0.05 0.21]
0.00
[-0.11 0.12]

0.23

0.06
[-0.05 0.17]
0.06
[-0.05 0.17]

0.29

0.30

0.17
0.80

0.23
0.95

0.31

0.06
0.06
0.39
0.26
0.34
(0.49)
[-0.05 0.17]
[-0.06 0.17]
0.09
0.06
Female
0.39
0.09
0.27
(0.49)
[-0.02 0.20]
[-0.05 0.17]
316
299
Number of Participants
313
Note: Difference relative to control calculated using least squares regression without
controls for individual characteristics. Standard deviation of baseline in parentheses. 95%
confidence interval in square brackets.
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Appendix A.9. Subgroup Analysis, Change in Expected Cost ($)

Sample split by:
Cut-offs:
Self-Reported Income
<= 75,000
> 75,000
Prescriptions
1-2
3-4
>= 5
Self-Reported Education
<= Some College
College Degree
Graduate Degree
Age

<= 71
> 71

Female
Male

Control
Mean
(S.D.)

Difference Relative to Control
Expert Recommendation
Individual Analysis
PPMean
Mean
Value
[95% C.I.]
Value
[95% C.I.]

-44.89
(361.28)
-271.02
(1278.39)

-241.43
[-461.13 -21.74]
25.73
[-162.52 213.99]

0.03

-92.28
(387.36)
-162.31
(638.48)
-259.11
(1517.60)

-5.89
[-119.26 107.49]
-29.00
[-214.74 156.73]
-134.03
[-432.78 164.73]

0.92

-31.83
(334.66)
-325.11
(1526.98)
-103.00
(538.13)

-95.57
[-270.41 79.26]
2.46
[-317.93 322.84]
-140.88
[-293.27 11.51]

0.28

-113.45
(650.03)
-232.14
(1256.64)

-238.34
[-431.25 -45.44]
96.81
[-101.36 294.98]

0.02

0.79

0.76
0.38

0.99
0.07

0.34

-167.78
[-383.27 47.71]
67.80
[-129.56 265.15]

0.13

-81.98
[-201.39 37.44]
11.26
[-167.86 190.37]
11.82
[-292.68 316.31]

0.18

-182.24
[-348.7 -15.77]
182.71
[-132.7 498.12]
-133.41
[-296.26 29.45]

0.03

-96.09
[-290.98 98.80]
48.72
[-152.55 249.99]

0.33

0.50

0.90
0.94

0.26
0.11

0.63

17.95
4.02
-230.88
0.87
0.97
(1305.42)
[-195.86 231.76]
[-214.53 222.58]
-156.94
-34.20
Female
-133.10
0.08
0.70
(704.59)
[-333.22 19.33]
[-210.8 142.39]
316
299
Number of Participants
313
Note: Difference relative to control calculated using least squares regression without controls for
individual characteristics. Standard deviation of baseline in parentheses. 95% confidence interval
in square brackets.
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Appendix A.10. Subgroup Analysis, Decisional Conflict

Sample split by:
Cut-offs:
Self-Reported Income
<= 75,000
> 75,000
Prescriptions
1-2
3-4
>= 5
Self-Reported Education
<= Some College
College Degree
Graduate Degree
Age

<= 71
> 71

Female
Male

Control
Mean
(S.D.)

Difference Relative to Control
Expert
Individual Analysis
Mean
Mean
PP[95% C.I.]
[95% C.I.]
Value
Value

18.56
(20.76)
23.30
(23.86)

3.65
[-2.37 9.66]
-3.66
[-8.3 0.97]

0.23

22.39
(21.09)
21.97
(24.56)
19.27
(22.08)

0.40
[-5.85 6.66]
2.84
[-4.2 9.89]
-2.44
[-7.92 3.04]

0.90

17.38
(20.16)
20.79
(22.23)
22.26
(23.45)

0.32
[-8.28 8.91]
1.79
[-4.27 7.84]
-1.44
[-6.64 3.77]

0.94

22.25
(23.53)
20.06
(21.74)

-0.05
[-5.27 5.17]
-0.71
[-5.62 4.20]

0.99

0.12

0.43
0.38

0.56
0.59

0.78

2.45
[-3.44 8.35]
-4.93
[-9.78 -0.08]

0.41

-5.29
[-11.88 1.31]
-3.86
[-10.69 2.97]
2.96
[-2.57 8.49]

0.12

-1.42
[-9.69 6.84]
-0.45
[-6.46 5.56]
-1.47
[-6.95 4.00]

0.73

-4.70
[-9.95 0.55]
1.83
[-3.14 6.81]

0.08

0.05

0.27
0.29

0.88
0.60

0.47

0.67
-3.67
21.82
0.80
0.17
(23.33)
[-4.5 5.83]
[-8.89 1.56]
-1.25
0.67
Female
20.38
0.62
0.79
(21.91)
[-6.2 3.70]
[-4.33 5.66]
316
299
Number of Participants
313
Note: Difference relative to control calculated using least squares regression without
controls for individual characteristics. Standard deviation of baseline in parentheses. 95%
confidence interval in square brackets.
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Appendix A.11. Effects of Intervention on Study Outcomes Relative to Control, Unadjusted Estimates, Expanded
Sample
Control
Mean
Primary Study Outcomes
Switched Plan for 2017 (%)
Very Satisfied with Choice Process (%)
Change in Expected Cost ($)
Decision Conflict
Secondary Study Outcomes
Spent > 1 Hour Choosing 2017 Plan (%)
Enrolled in Expert-Recommended Plan (%)
Medicare Part D Knowledge
Information in Tool (# Correct)

(S.D.)

0.29
(0.45)
0.39
(0.49)
-182.55
(1033.25)
0.29
(22.74)
0.75
(0.44)
0.38
(0.49)

Difference Relative to Control
Expert Recommendation
Individual Analysis
P-Value
Mean
P-Value
Mean
[95% C.I.]

[95% C.I.]

0.06
[-0.01, 0.14]
0.08
[0.00, 0.15]
-36.89
[-175.82, 102.05]
0.27
[-3.28, 3.83]

0.09

0.07
[0.01, 0.14]
0.01
[-0.07, 0.09]

0.02

0.05
0.59
0.86

0.77

0.00
[-0.07, 0.08]
0.05
[-0.02, 0.13]
-6.79
[-147.17, 133.60]
-0.95
[-4.54, 2.64]

0.88

0.06
[-0.01, 0.12]
0.05
[-0.03, 0.12]

0.07

0.16
0.91
0.59

0.23

2.52
(0.73)
1.38
(0.88)
325

0.33
0.85
-0.01
0.06
[-0.06, 0.17]
[-0.12, 0.10]
Information not in Tool (# Correct)
0.46
0.94
-0.05
0.00
[-0.19, 0.09]
[-0.13, 0.14]
Number of Participants
334
317
Note: Estimates not adjusted for differences across arms in individual characteristics. Standard deviation of baseline in
parentheses. 95% confidence interval in square brackets. P-value to the right of difference.

104

Copyright© 2020. Stanford University School of Medicine. All Rights Reserved.
Disclaimer:
The [views, statements, opinions] presented in this report are solely the responsibility of the author(s) and do not necessarily represent the views of
the Patient-Centered Outcomes Research Institute® (PCORI®), its Board of Governors or Methodology Committee.
Acknowledgement:
Research reported in this report was [partially] funded through a Patient-Centered Outcomes Research Institute® (PCORI®) Award (#CDR-130603598) Further information available at:
https://www.pcori.org/research-results/2013/using-online-decision-aid-help-medicare-beneficiaries-choose-prescription-drug

105

