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ABSTRACT

Introduction: In this phase of the ongoing
What Matters Most study series, designed to
evaluate concepts that are meaningful to people
affected by Alzheimer’s disease (AD), we quan-
tified the importance of symptoms, impacts,

and outcomes of AD to people at risk for or with
AD and care partners of people with AD.
Methods: We administered a web-based survey
to individuals at risk for or with AD (Group 1:
unimpaired cognition with evidence of AD
pathology; Group 2: AD risk factors and sub-
jective cognitive complaints/mild cognitive
impairment; Group 3: mild AD) and to care
partners of individuals with moderate AD
(Group 4) or severe AD (Group 5). Respondents
rated the importance of 42 symptoms, impacts,
and outcomes on a scale ranging from 1 (‘‘not at
all important’’) to 5 (‘‘extremely important’’).

John Winfield—Deceased (2022).

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s40120-023-00445-0.

B. Hauber � C. Slota � C. Romano � D. B. DiBenedetti
(&)
RTI Health Solutions, 3040 Cornwallis Road, PO
Box 12194, Research Triangle Park, NC 27709-2194,
USA
e-mail: ddibenedetti@rti.org

R. Paulsen � G. Vradenburg � M. Comer �
T. Frangiosa � V. Biggar
UsAgainstAlzheimer’s, Washington, DC 20043, USA

H. B. Krasa
Blue Persimmon Group LLC, Washington, DC
20016, USA

L. F. Callahan � J. Winfield
University of North Carolina, Chapel Hill, NC
27599, USA

M. Potashman
Biogen Inc, Cambridge, MA 02142, USA

A. Hartry
Lundbeck LLC, Deerfield, IL 60015, USA

D. Lee
Otsuka Pharmaceutical Development and
Commercialization Inc., Princeton, NJ 08540, USA

H. Wilson
Boehringer Ingelheim, Burlington, ON L7L 5H4,
Canada

D. L. Hoffman
Takeda Pharmaceuticals, Cambridge, MA 02139,
USA

D. Wieberg
Home Instead Inc, Omaha, NE 68154, USA

I. N. Kremer
LEAD Coalition (Leaders Engaged on Alzheimer’s
Disease), Washington, DC 20043, USA

Neurol Ther (2023) 12:505–527

https://doi.org/10.1007/s40120-023-00445-0

https://doi.org/10.1007/s40120-023-00445-0
https://doi.org/10.1007/s40120-023-00445-0
https://doi.org/10.1007/s40120-023-00445-0
https://doi.org/10.1007/s40120-023-00445-0
http://crossmark.crossref.org/dialog/?doi=10.1007/s40120-023-00445-0&amp;domain=pdf
https://doi.org/10.1007/s40120-023-00445-0


Results: Among the 274 respondents (70.4%
female; 63.1% white), over half of patient
respondents rated all 42 items as ‘‘very impor-
tant’’ or ‘‘extremely important,’’ while care
partners rated fewer items as ‘‘very important’’
or ‘‘extremely important.’’ Among the three
patient groups, the minimum (maximum)
mean importance rating for any item was 3.4
(4.6), indicating that all items were at least
moderately to very important. Among care
partners of people with moderate or severe AD,
the minimum (maximum) mean importance
rating was 2.1 (4.4), indicating that most items
were rated as at least moderately important.
Overall, taking medications correctly, not feel-
ing down or depressed, and staying safe had the
highest importance ratings among both
patients and care partners, regardless of AD
phase.
Conclusion: Concepts of importance to indi-
viduals affected by AD go beyond the common
understanding of ‘‘cognition’’ or ‘‘function’’
alone, reflecting a desire to maintain indepen-
dence, overall physical and mental health,
emotional well-being, and safety. Preservation
of these attributes may be key to understanding
whether interventions deliver clinically mean-
ingful outcomes.

Keywords: Alzheimer’s disease; Caregiver;
Patient; Preference; Clinical meaningfulness;
Outcomes; Value

Key Summary Points

Why carry out this study?

A better understanding of the priorities
and disease experience of individuals at
risk for or living with AD and their care
partners is critical for assessing the clinical
meaningfulness of treatments along the
continuum of AD

Results may be used to identify or build
clinical outcome assessments that capture
important aspects of living with AD, such
as impacts on psychological and
emotional well-being

These findings support the robustness of
qualitative data collection in early phases
of WMM studies and lay the groundwork
for future research to capture rankings

What did the study ask?

This study evaluated the importance of a
set of 42 concepts identified in prior
research, including treatment-related
needs, symptoms, impacts, and outcomes,
to individuals at risk for or living with AD
and the care partners of individuals living
with AD

What was learned from the study?

A broad range of AD-related symptoms
and impacts are important to individuals
with or at risk for AD. The most important
symptoms and impacts extend beyond
memory and gross functional abilities to
include emotional impacts and impacts
on an individual’s ability to maintain
their independence, health, and safety

Care partners and individuals living with
disease may rate the importance of the
symptoms and impacts of AD differently
and for different reasons. For patients, as
an example, the desire to maintain
independence appeared to be driven by a
desire not to be a burden to their family or
care partners. For caregivers, the same
concept may have a different underlying
driver, such as the desire to maintain the
patient at home. Assessing these impacts
and the underlying source of their
importance to patients and to care
partners may aid in understanding the
clinical meaningfulness of current and
emerging treatment options from both
the perspective of the patient and of the
care partner
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An incidental finding was striking: a
majority (57.4%) of individuals in Group
1 (unimpaired cognition with evidence of
AD pathology) reported having a problem
with their memory or thinking despite
being assessed by a physician as having
unimpaired cognition. This may bolster
the rationale for early intervention in this
presymptomatic population

Findings from this quantitative
assessment are fully supportive of
qualitative WMM phase 1 study results

INTRODUCTION

Alzheimer’s disease (AD) pathology is often
evident among individuals without overt signs
or symptoms of dementia, suggesting that AD is
best conceptualized as a continuum across both
preclinical and clinical stages [1, 2]. Current
evidence suggests that the most commonly
used clinical outcome assessments may not
capture important aspects of living with AD,
regardless of stage, such as impacts on psycho-
logical and emotional well-being [3]. Therefore,
greater insight into the experiences of individ-
uals at risk for or living with AD and their care
partners is critical for informing the develop-
ment of clinically meaningful treatments at
different stages of AD.

The What Matters Most (WMM) series is an
ongoing initiative designed to evaluate con-
cepts that are important to people affected by
AD in a rapidly evolving treatment landscape.
Specifically, this initiative aims to better
understand and assess treatment-related needs,
symptoms, impacts, and outcomes of individu-
als at risk for or living with AD and the care
partners of individuals living with AD. In phase
1 of WMM, we conducted qualitative research
with individuals at risk for or living with mild
AD and care partners of individuals with more
advanced AD to identify a comprehensive set of
42 AD symptoms, impacts, and treatment-re-
lated outcomes that are meaningful to individ-
uals across the AD continuum [4]. In phase 2,

reported here, individuals at risk for or living
with mild AD and the care partners of individ-
uals with moderate to severe AD assessed the
importance of the concepts identified in phase
1 to confirm and provide further support for the
robustness of phase 1 findings. Based on the
WMM phase 2 findings, a subsequent study was
conducted to evaluate the extent to which the
concepts that are of greatest importance to
people with or at risk for AD and their care
partners are reflected in the clinical outcome
assessments most commonly used in AD clini-
cal trials (DiBenedetti et al., companion
manuscript).

METHODS

Study Population

Individuals across different stages of AD were
recruited through clinicians and AD organiza-
tions (Tables 1 and 2). Individuals were eligible
for the study if they were at least 18 years old
and able to read, write, and understand Eng-
lish. Those who met these criteria were, with
clinician input, sorted into 1 of 5 respondent
groups, including three groups of individuals at
risk for or living with AD and two groups of
care partners of individuals living with mod-
erate or severe AD. Group 1 included individ-
uals with clinician-assessed unimpaired
cognition with evidence of AD pathology (i.e.,
a positive amyloid positron emission tomogra-
phy scan, cerebrospinal fluid test) or individu-
als who were at risk for AD (based on a genetic
test for apolipoproteins E4 and E7 or other
genetic test, such as presenilin 1). Group 2
included individuals with mild cognitive
impairment with evidence of AD pathology or
who were at risk for AD as described for Group
1. Group 3 included individuals with a diag-
nosis of mild AD. Groups 4 and 5 contained
care partners of individuals with a diagnosis of
moderate (Group 4) and severe (Group 5) AD.
We limited the respondents in Group 4 and
Group 5 to care partners because observations
from the qualitative interviews clearly indi-
cated that people with moderate or severe AD
would not be able to complete a survey.

Neurol Ther (2023) 12:505–527 507



Table 1 Demographic characteristics of patient respondents in groups 1–3

Demographic characteristic Group 1
(n5 54)

Group 2
(n5 51)

Group 3
(n5 50)

Current age, years

Mean (SD) 63.7 (11.6) 67.8 (11.1) 65.3 (12.9)

Range 30–87 44–91 32–92

Assignment to group, n (%)

Clinical assignment 52 (96.3) 45 (88.2) 49 (98.0)

Self-report 2 (3.7) 6 (11.8) 1 (2.0)

Gender, n (%)

Male 18 (33.3) 18 (35.3) 15 (30.0)

Female 36 (66.7) 33 (64.7) 35 (70.0)

Current marital status, n (%)

Single 9 (16.7) 12 (23.5) 9 (18.0)

Married/living with partner 24 (44.4) 21 (41.2) 27 (54.0)

Divorced or separated 10 (18.5) 5 (9.8) 9 (18.0)

Widowed 7 (13.0) 10 (19.6) 4 (8.0)

Other 2 (3.7) 3 (5.9) 1 (2.0)

Prefer not to answer 2 (3.7) 0 (0.0) 0 (0.0)

Current living situation, n (%)a

Alone, in own home or apartment 13 (24.07) 12 (23.5) 7 (14.0)

With spouse/partner 27 (50.0) 23 (45.1) 27 (54.0)

With children 9 (16.7) 13 (25.5) 16 (32.0)

With another relative (not spouse/partner or child) 6 (11.1) 3 (5.9) 9 (18.0)

Other 6 (11.1) 2 (3.9) 1 (2.0)

Comorbidities, n (%)a

Type 1 diabetes 4 (7.4) 3 (5.9) 4 (8.0)

Type 2 diabetes 8 (14.8) 14 (27.5) 17 (34.0)

Thyroid disease 5 (9.3) 5 (9.8) 5 (10.0)

High blood pressure (hypertension) 20 (37.0) 31 (60.8) 30 (60.0)

High cholesterol 14 (25.9) 19 (37.3) 17 (34.0)

Other heart conditions 5 (9.3) 6 (11.8) 3 (6.0)

Sleep apnea 6 (11.1) 6 (11.8) 4 (8.0)

COPD 6 (11.1) 4 (7.8) 3 (6.0)

Osteoporosis 2 (3.7) 2 (3.9) 2 (4.0)
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Table 1 continued

Demographic characteristic Group 1
(n5 54)

Group 2
(n5 51)

Group 3
(n5 50)

Osteoarthritis 7 (13.0) 4 (7.8) 4 (8.0)

Rheumatoid arthritis 4 (7.4) 3 (5.9) 3 (6.0)

Glaucoma 2 (3.7) 3 (5.9) 1 (2.0)

Depression 6 (11.1) 14 (27.5) 7 (14.0)

Anxiety 7 (13.0) 16 (31.4) 10 (20.0)

None of the above 7 (13.0) 4 (7.8) 7 (14.0)

Race/ethnicity, n (%)a

White/Caucasian 33 (61.1) 32 (62.8) 35 (70.0)

Black/African American 10 (18.5) 10 (19.6) 8 (16.0)

Asian 1 (1.9) 2 (3.9) 3 (6.0)

Hispanic or Latino 8 (14.8) 4 (7.8) 4 (8.0)

Other 0 (0.0) 1 (2.0) 1 (2.0)

Prefer not to answer 2 (3.7) 2 (3.9) 1 (2.0)

Current employment, n (%)a

Employed full time 15 (27.8) 7 (13.7) 11 (22.0)

Employed part time 7 (13.0) 9 (17.7) 2 (4.0)

Retired 23 (42.6) 31 (60.8) 30 (60.0)

Disabled 6 (11.1) 4 (7.8) 4 (8.0)

Unemployed 4 (7.4) 2 (3.9) 3 (6.0)

Highest level of education, n (%)

Less than high school 3 (5.6) 1 (2.0) 1 (2.0)

High school diploma or equivalent (GED) 13 (24.1) 9 (17.6) 10 (20.0)

Associates degree/technical school 8 (14.8) 5 (9.8) 6 (12.0)

Some college 8 (14.8) 13 (25.5) 12 (24.0)

College degree 19 (35.2) 16 (31.4) 17 (34.0)

Some graduate school but no degree 1 (1.9) 1 (2.0) 0 (0.0)

Graduate of professional degree 2 (3.7) 6 (11.8) 4 (8.0)

Total household income before tax and other deductions in 2018, n (%)

Less than US$25,000 8 (14.8) 10 (19.6) 7 (14.3)

$25,000 to $49,999 14 (25.9) 11 (21.6) 14 (28.6)

$50,000 to $74,999 14 (25.9) 13 (25.5) 11 (22.4)

$75,000 to $99,999 8 (14.8) 6 (11.8) 9 (18.4)
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Eligible individuals were recruited through
three channels: a specialty recruiting firm with
a database of clinical sites throughout the
United States (Global Market Research Group),
a senior-living nonprofit organization (Inte-
grace Institute), and an AD patient advocacy
organization (UsAgainstAlzheimer’s). All
patients recruited by Global Market Research
Group were assigned to 1 of the 5 groups by
the patient’s own clinician or a clinician who
had access to the patient’s medical records.

This study was conducted in accordance
with the standards of the Helsinki Declaration.
RTI International’s institutional review board
determined that this study met the criteria for
exemption from full review on 30 April 2019
(RTI International’s Institutional Review Board
Identification No. STUDY00020627). All
respondents were informed of the study objec-
tives, and all provided online informed consent
to participate in the survey and have their
responses published in summary form.

Survey Instruments

Concept Reduction and Item Creation
We developed the 42 WMM survey items
through the literature, previously reported
qualitative research [4], and item reduction.

Some 50 unique concepts, including AD symp-
toms, impacts, and treatment-related outcomes,
were identified through 60 in-person interviews
conducted in phase 1 of the WMM study [4, 5].
Additional concepts of interest were identified
in the literature, specifically 56 unique concepts
from a conceptual model of patient-relevant
concepts in mild AD [3], 26 unique concepts
from a composite measure of patient-relevant
changes in early AD [6], and 17 unique concepts
from an instrument that measures progression
from normal aging to dementia [7]. This process
resulted in an initial list of 83 potential con-
cepts of interest, which were streamlined and
further refined to a pool of 45 concepts that
were sufficiently distinct and retained for pret-
est interviews conducted among a convenience
sample of patients and care partners. Following
the pretest interviews, the item pool was further
refined to the 42 items included on the two
survey instruments (the Patient Survey for
Groups 1–3 and the Care Partner Survey for
Groups 4–5) [5]. Example items from the patient
survey included, for instance, ‘‘How important
it is to you that you take medications cor-
rectly?’’; ‘‘How important it is to you that you
are able to stay safe (e.g., remember to turn off
appliances or running water, not wandering,
not being taken advantage of)?’’; and ‘‘How
important it is to you that you not feel down or

Table 1 continued

Demographic characteristic Group 1
(n5 54)

Group 2
(n5 51)

Group 3
(n5 50)

$100,000 to $149,999 3 (5.6) 2 (3.9) 2 (4.1)

$150,000 to $199,999 1 (1.9) 2 (3.9) 0 (0.0)

$200,000 or more 0 (0.0) 0 (0.0) 2 (4.1)

Do not know or not sure 2 (3.7) 2 (3.9) 3 (6.1)

Prefer not to answer 4 (7.4) 5 (9.8) 1 (2.0)

COPD chronic obstructive pulmonary disease; SD standard deviation
Group 1 contained individuals with unimpaired cognition (as assessed by a physician) who had evidence of AD pathology
(i.e., a positive amyloid positron emission tomography scan, cerebrospinal fluid test) or individuals who were at risk for AD
(based on a genetic test for apolipoproteins E4 and E7 or other genetic test such as presenilin 1). Group 2 consisted of
individuals with mild cognitive impairment or subjective cognitive complaints who had evidence of AD pathology or who
were at risk for AD as described for Group 1. Group 3 consisted of individuals with a diagnosis of mild AD
aRespondents could select more than one response, so total responses may add up to more than 100%
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Table 2 Demographic characteristics of care partner respondents and care recipients in groups 4 and 5

Demographic characteristic Group 4 (n5 65) Group 5 (n5 54)

Care partner Care recipient Care partner Care recipient

Current age, years

Mean (SD) 58.5 (14.9) 79.6 (9.1) 56.4 (14.1) 80.5 (8.7)

Range 25–99 51–99 23–87 53–97

Missing 0 2 0

Gender, n (%)

Male 11 (16.9) 22 (33.8) 17 (31.5) 20 (37.0)

Female 54 (83.1) 42 (64.6) 35 (64.8) 32 (59.3)

Prefer not to say 0 (0.0) 0 (0) 0 (0.0) 1 (1.9)

Missing 0 (0.0) 1 (1.5) 2 (3.7) 1 (1.9)

Current marital status, n (%)

Single 9 (13.8) 2 (3.1) 7 (13.0) 3 (5.6)

Married 42 (64.6) 31 (47.7) 34 (63.0) 19 (35.2)

Living with partner 5 (7.7) 0 (0) 2 (3.7) 2 (3.7)

Divorced or separated 6 (9.2) 4 (6.2) 7 (13.0) 5 (9.3)

Widowed 3 (4.6) 27 (41.5) 2 (3.7) 24 (44.4)

Prefer not to answer 0 (0.0) 0 (0) 1 (1.9) 0 (0.0)

Missing 0 (0.0) 1 (1.5) 1 (1.9) 1 (1.9)

Current living situation, n (%)a

Alone, in own home or apartment 6 (9.2) 9 (13.8) 12 (22.2) 4 (7.4)

With spouse/partner 44 (67.7) 29 (44.6) 31 (57.4) 14 (25.9)

With children 13 (20.0) 10 (15.4) 16 (29.6) 17 (31.5)

With another relative (not spouse/partner or child) 6 (9.2) 4 (6.2) 4 (7.4) 8 (14.8)

In an assisted living community 1 (1.5) 10 (15.4) 0 (0.0) 6 (11.1)

In a nursing home or rehabilitation community 0 (0.0) 3 (4.6) 1 (1.9) 7 (13.0)

Other 5 (7.7) 2 (3.1) 3 (5.5) 2 (3.7)

Missing 0 (0.0) 1 (1.5) 2 (3.7) 0 (0.0)

Race/ethnicity, n (%)a

White/Caucasian 47 (72.3) 45 (69.2) 26 (48.1) 29 (53.7)

Black/African American 13 (20.0) 13 (20) 17 (31.5) 15 (27.8)

Asian 0 (0.0) 0 (0) 4 (7.4) 2 (3.7)

Hispanic or Latino 3 (4.6) 4 (6.2) 6 (11.1) 5 (9.3)

Other 3 (4.6) 3 (4.6) 1 (1.9) 1 (1.9)
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Table 2 continued

Demographic characteristic Group 4 (n5 65) Group 5 (n5 54)

Care partner Care recipient Care partner Care recipient

Prefer not to answer 0 (0.0) 0 (0) 1 (1.9) 1 (1.9)

Missing 0 (0.0) 1 (1.5) 1 (1.9) 1 (1.9)

Current employment, n (%)a

Employed full time 24 (36.9) 1 (1.5) 20 (37.0) 1 (1.9)

Employed part time 10 (15.4) 0 (0) 14 (25.9) 0 (0.0)

Student (part time or full time) 0 (0.0) 0 (0) 0 (0.0) 0 (0.0)

Retired 30 (46.2) 58 (89.2) 16 (29.6) 40 (74.1)

Disabled 1 (1.5) 3 (4.6) 3 (5.6) 10 (18.5)

Unemployed 2 (3.1) 3 (4.6) 1 (1.9) 4 (7.4)

Missing 0 (0.0) 1 (1.5) 1 (1.9) 0 (0.0)

Highest level of education, n (%)

Less than high school 0 (0.0) 4 (6.2) 1 (1.9) 12 (22.2)

High school diploma or equivalent (GED) 6 (9.2) 18 (27.7) 9 (16.7) 17 (31.5)

Associates degree/technical school 4 (6.2) 5 (7.7) 6 (11.1) 5 (9.3)

Some college 18 (27.7) 11 (16.9) 15 (27.8) 8 (14.8)

College degree 21 (32.3) 15 (23.1) 15 (27.8) 7 (13.0)

Some graduate school but no degree 1 (1.5) 2 (3.1) 1 (1.9) 0 (0.0)

Graduate of professional degree 15 (23.1) 9 (13.8) 6 (11.1) 4 (7.4)

Missing 0 (0.0) 1 (1.5) 1 (1.9) 1 (1.9)

Total household income before tax and other deductions in 2018, n (%)

Less than $25,000 2 (3.1) 8 (12.3) 9 (16.7) 18 (33.3)

$25,000 to $49,999 12 (18.5) 13 (20) 5 (9.3) 10 (18.5)

$50,000 to $74,999 13 (20.0) 14 (21.5) 12 (22.2) 6 (11.1)

$75,000 to $99,999 14 (21.5) 9 (13.8) 9 (16.7) 4 (7.4)

$100,000 to $149,999 11 (16.9) 2 (3.1) 7 (13.0) 0 (0.0)

$150,000 to $199,999 2 (3.1) 0 (0.0) 3 (5.6) 0 (0.0)

$200,000 or more 3 (4.6) 1 (1.5) 1 (1.9) 1 (1.9)

Do not know or not sure 2 (3.1) 11 (16.9) 0 (0.0) 6 (11.1)

Prefer not to answer 5 (7.7) 6 (9.2) 7 (13.0) 8 (14.8)

Missing 1 (1.5) 1 (1.5) 1 (1.9) 1 (1.9)

SD standard deviation
aRespondents could select more than one response, so total responses may add up to more than 100%
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Table 3 Mean rating for each item by patient respondent group (groups 1–3)

Item Group 1
(n 5 54)

Group 2
(n5 51)

Group 3
(n5 50)

Groups
1–3
(n5 155)

Mean SD Mean SD Mean SD Mean SD

1. Remember names of people you just met 3.56 1.00 3.69 0.97 3.70 0.99 3.65 0.99

2. Remember things on a list or a reminder 3.81 1.01 3.98 0.93 3.86 0.88 3.88 0.94

3. Remember what someone just told you 4.02 0.92 4.04 0.89 4.28 0.64 4.11 0.83

4. Remember why you walked into a room 3.96 0.95 3.84 1.03 3.92 0.88 3.91 0.95

5. Remember where you placed things 4.13 0.97 3.98 0.93 4.10 0.84 4.07 0.91

6. Remember appointments 4.28 0.94 4.47 0.76 4.44 0.76 4.39 0.83

7. Not repeat yourself frequently 3.74 1.05 3.59 0.94 3.68 1.11 3.67 1.03

8. Remember words or names of familiar objects 4.24 0.80 4.20 0.69 4.14 0.83 4.19 0.77

9. Remember names of people you have known for a long time 4.35 0.73 4.25 0.77 4.26 0.85 4.29 0.78

10. Recognize people you have known for a long time 4.30 0.86 4.31 0.88 4.18 0.88 4.27 0.87

11. Know the date and time 4.19 0.91 4.06 0.76 3.92 1.01 4.06 0.9

12. Not get lost in familiar places 4.30 0.94 4.18 0.89 4.22 1.00 4.23 0.94

13. Not put things in obviously wrong places (e.g., a shoe in the

refrigerator)

4.20 1.07 4.02 1.10 3.98 1.02 4.07 1.06

14. Take your medications correctly 4.48 0.91 4.45 0.97 4.36 0.96 4.43 0.94

15. Manage money or pay bills correctly 4.37 0.96 4.18 1.07 4.30 0.97 4.28 1

16. Not lose your train of thought in conversations 4.09 0.98 4.12 0.93 3.90 0.97 4.04 0.96

17. Understand what other people are saying in conversations 4.13 0.93 4.24 0.91 4.08 0.94 4.15 0.92

18. Understand what you are reading 4.09 0.92 4.25 0.87 4.02 0.98 4.12 0.92

19. Can follow a TV show or movie 3.72 1.15 3.73 1.00 3.60 1.09 3.68 1.08

20. Not have difficulty with work 4.00 1.23 3.71 1.36 3.43 1.57 3.72 1.4

21. Can complete basic household chores (e.g., preparing a meal,

laundry, cleaning, caring for a pet)

4.35 0.68 4.14 0.96 4.02 0.91 4.17 0.86

22. Learn new information, tasks, or procedures 4.09 0.76 3.80 0.98 3.84 1.00 3.92 0.92

23. Can follow instructions or steps to do something 4.13 0.83 4.02 0.93 3.98 0.89 4.05 0.88

24. Can use household objects (e.g., TV remote, can opener) 4.33 0.82 3.86 1.08 4.18 0.83 4.13 0.93

25. Plan or schedule appointments 4.37 0.90 4.14 0.98 4.04 0.90 4.19 0.93

26. Plan or organize activities (e.g., social events, trip) 3.96 0.93 3.63 1.20 3.60 1.09 3.74 1.08

27. Socialize with family or friends 4.22 0.96 4.20 0.92 4.14 0.81 4.19 0.9

28. Keep an interest in doing things you enjoy 4.00 1.01 3.96 1.06 4.12 0.75 4.03 0.95

29. Not have difficulty doing your hobbies or leisure activities 3.89 0.95 3.94 1.08 4.00 0.78 3.94 0.94
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depressed?’’ Tables 3 and 4 present all 42 items
evaluated in the survey instruments.

Elicitation Format
We asked respondents to rate the importance of
each survey item using a verbal rating scale
ranging from 1 (‘‘not at all important’’) to 5
(‘‘extremely important’’). Patient respondents in
Groups 1, 2, and 3 indicated how important the
concept reflected in each item was to them.
Care partner respondents in Groups 4 and 5
indicated how important it was to the care
partner that the care recipient was able to avoid
the specific symptom or impact or maintain the
specific ability or function captured by that
item.

Surveys’ Content
The survey instrument for Groups 1–3 varied
slightly from the survey instrument for Groups
4 and 5. The survey administered to patients in
Groups 1–3 had 4 sections: introductory text,
background questions about respondents’
experiences with memory and thinking prob-
lems and comorbidities, questions to elicit item
importance ratings, and sociodemographic
questions (age, gender, marital status, living
situation, race or ethnicity, highest level of
education, employment status, and income).
The introductory text included a statement to
anyone who may have been assisting the
patient respondent in completing the survey: ‘‘A
note to those who are helping someone complete this
survey: Thank you for helping this person complete

Table 3 continued

Item Group 1
(n 5 54)

Group 2
(n5 51)

Group 3
(n5 50)

Groups
1–3
(n5 155)

Mean SD Mean SD Mean SD Mean SD

30. Not feel down or depressed 4.48 0.84 4.45 0.81 4.38 0.75 4.44 0.8

31. Not feel anxious, worried, stressed 4.37 0.85 4.31 0.79 4.32 0.77 4.34 0.8

32. Feel like you have a sense of purpose (self-worth) 4.37 0.76 4.39 0.90 4.24 0.82 4.34 0.82

33. Not be irritable, frustrated, or agitated 4.17 0.84 4.22 0.90 4.08 0.99 4.15 0.91

34. Not have angry outbursts 4.33 0.87 4.12 1.05 4.18 1.10 4.21 1.01

35. Not be suspicious, or not trust family, friends, or care

partner/caregiver

4.28 0.71 4.29 0.88 4.30 0.93 4.29 0.84

36. Drive 4.06 1.28 3.61 1.52 3.55 1.46 3.75 1.43

37. Are able to stay safe (e.g., remember to turn off appliances or

running water, not wandering, not being taken advantage of)

4.57 0.74 4.39 0.85 4.39 0.91 4.45 0.83

38. Wash, dress, or groom yourself 4.35 1.01 4.31 0.93 4.24 1.01 4.31 0.98

39. Use the bathroom on your own 4.46 0.93 4.35 1.00 4.42 0.95 4.41 0.95

40. Are able to live on your own 4.40 0.95 4.22 0.99 4.22 1.02 4.28 0.98

41. Are able to be left alone (unsupervised) 4.31 0.99 4.35 0.98 4.34 0.94 4.34 0.96

42. Not feel as if you are a burden to others 4.43 0.81 4.39 0.87 4.34 0.94 4.39 0.87

SD standard deviation
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Table 4 Mean rating for each item by care partner respondent group (groups 4–5)

Item Group 4
(n5 65)

Group 5
(n5 54)

Groups 4
and 5
(n5 119)

Mean SD Mean SD Mean SD

1. Remembers names of people they just met 2.51 1.26 2.74 1.43 2.61 1.34

2. Remembers things on a list or a reminder 3.06 1.12 2.87 1.37 2.97 1.24

3. Remembers what someone just told them 3.43 0.95 3.3 1.26 3.37 1.1

4. Remembers why they walked into a room 3.06 1.1 3.15 1.38 3.1 1.23

5. Remembers where they placed things 3.23 1.18 3.25 1.4 3.24 1.28

6. Remembers appointments 2.86 1.3 2.81 1.46 2.84 1.36

7. Not repeat themselves frequently 2.75 1.15 2.87 1.18 2.81 1.16

8. Remembers words or names of familiar objects 3.25 1.09 3.41 1.17 3.32 1.13

9. Remembers names of people they have known for a long time 3.57 1.03 3.5 1.21 3.54 1.11

10. Recognize people they have known for a long time 3.75 1.03 3.65 1.15 3.71 1.08

11. Knows the date and time 2.86 1.31 2.83 1.54 2.85 1.41

12. Not get lost in familiar places 3.89 1.11 3.61 1.35 3.76 1.23

13. Not put things in obviously wrong places (e.g., a shoe in the refrigerator) 3.42 1.21 3.11 1.25 3.28 1.23

14. Takes their medications correctly 4.42 0.93 4.22 1.08 4.33 1

15. Manages money or pay bills correctly 3.03 1.61 2.85 1.43 2.95 1.53

16. Not lose their train of thought in conversations 3.08 1.04 2.89 1.27 2.99 1.15

17. Understands what other people are saying in conversations 3.55 1.02 3.3 1.16 3.44 1.09

18. Understands what they are reading 3.22 1.23 2.93 1.32 3.08 1.27

19. Can follow a TV show or movie 2.95 1.15 2.66 1.33 2.82 1.24

20. Not have difficulty with work 2.31 1.32 2.22 1.34 2.27 1.32

21. Can complete basic household chores (e.g., preparing a meal, laundry,

cleaning, caring for a pet)

2.91 1.23 2.46 1.37 2.71 1.31

22. Learns new information, tasks, or procedures 2.82 1.17 2.48 1.44 2.66 1.3

23. Follows instructions or steps to do something 3.37 1.07 3 1.3 3.2 1.19

24. Can use household objects (e.g., TV remote, can opener) 3.35 1.27 2.8 1.35 3.1 1.33

25. Plans or schedules appointments 2.53 1.39 2.2 1.42 2.38 1.41

26. Plans or organizes activities (e.g., social events, trip) 2.47 1.38 2.06 1.31 2.28 1.36

27. Socializes with family or friends 3.86 1.04 3.65 1.08 3.76 1.06

28. Keeps an interest in doing things they enjoy 3.98 0.99 3.48 1.26 3.76 1.14

29. Not have difficulty doing their hobbies or leisure activities 3.57 1.3 3.2 1.35 3.4 1.33
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this online survey. The person’s responses are very
important to us and your help is appreciated.
However, please do not provide the answers for the
person completing this survey. It is important that
we get this information directly from the person so
that we can understand what matters to them.’’

The survey administered to care partners in
Groups 4 and 5 had 4 sections: background
questions about respondents’ relationship to
their care recipient, questions to elicit ratings of
item importance to care partner respondents,
questions regarding the demographic charac-
teristics of the care partner, and questions
regarding the demographic characteristics of
the care recipient.

Survey Administration

We administered the surveys as a Qualtrics web-
based data-collection and management appli-
cation, and hosted it on the secure Qualtrics
survey data-collection platform. A unique link
to the online survey was provided to each
qualified participant. All respondents were
informed of the study objectives, and all pro-
vided online informed consent to participate in
the survey and have their responses published
in summary form. For respondents in Groups
1–3, the informed consent form contained
teach-back questions to ensure that each
respondent understood the key elements of the
consent form. Each respondent received a
US$25 e-gift card to compensate them for their
time and participation.

Table 4 continued

Item Group 4
(n5 65)

Group 5
(n5 54)

Groups 4
and 5
(n5 119)

Mean SD Mean SD Mean SD

30. Not feel down or depressed 4.32 0.79 4.31 0.97 4.32 0.87

31. Not feel anxious, worried, stressed 4.34 0.8 4.31 0.93 4.33 0.85

32. Feels like they have a sense of purpose (self-worth) 4.29 0.8 4.39 0.86 4.34 0.83

33. Not be irritable, frustrated, or agitated 4.29 0.82 4.13 1.05 4.22 0.93

34. Not have angry outbursts 4.28 0.96 4 1.2 4.15 1.08

35. Not be suspicious, or not trust family, friends, or care partner/caregiver 4.28 1.01 4.07 1.23 4.18 1.11

36. Drives 2.06 1.31 1.81 1.4 1.95 1.35

37. Is able to stay safe (e.g., remembers to turn off appliances or running water,

does not wander, is not taken advantage of)

4.37 0.94 3.92 1.44 4.17 1.21

38. Washes, dresses, or grooms themselves 3.66 1.25 3.23 1.23 3.47 1.26

39. Uses the bathroom on their own 4.15 1.15 3.55 1.29 3.88 1.25

40. Is able to live on their own 2.86 1.51 2.66 1.53 2.77 1.52

41. Is able to be left alone (unsupervised) 3.58 1.4 3.15 1.52 3.39 1.47

42. Not feel as if they are a burden to others 4.09 0.95 4.15 1.15 4.12 1.04

SD standard deviation
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Only deidentified survey data were available
to the study team, who had no access to any
information identifying patients or care
partners.

Analysis

We conducted descriptive analyses for each
background and demographic question in the
surveys, both overall and by respondent and
demographic groups. We conducted descriptive
analyses of the importance rating data for each
respondent group and calculated the distribu-
tion of mean ratings for all items within each
respondent group. We then sorted all items
within each respondent group by mean rating
in descending order. For items with the same
mean rating, the item with the smaller standard
deviation (SD) was assumed to have the higher
rating. The mean ratings were qualitatively
compared among the 5 respondent groups, and
we identified the 10 items with the highest
mean rating and the 10 items with the lowest
mean rating for each group. Mean items within
each respondent group were compared using an
unpaired (2-sample) t test to calculate P values
for the difference between the item with the
highest mean rating and each other item.

RESULTS

Respondent Demographic Characteristics

The 274 respondents who completed their
respective survey were evenly distributed across
respondent groups, with 54 in Group 1, 51 in
Group 2, 50 in Group 3, 65 in Group 4, and 54
in Group 5. Overall, most respondents were
female (70.4%), were white (63.1%), and had
more than a high school education (80.7%).
Across groups, respondents were diverse with
respect to race and ethnicity (Tables 1 and 2).
Respondents at risk for or living with mild AD
were, on average, in their mid-60s; those in
Group 1 had a mean (SD) age of 64 (12) years; in
Group 2, 68 (11) years; and in Group 3, 65 (13)
years. In contrast, care recipients in Groups 4
and 5 were much older [mean (SD), 80 (9) and

81 (9) years, respectively]. Care partners in
Groups 4 and 5 were younger [59 (15) and 56
(14) years, respectively] than both their care
recipients and the patient respondents in
Groups 1–3. Most patient respondents were
married or widowed in Groups 1 (57.4%), 2
(60.8%), and 3 (62.0%), and most care recipi-
ents were married or widowed in Groups 4
(89.2%) and 5 (79.6%). Nearly two-thirds of care
partners in Groups 4 (64.6%) and 5 (63.0%)
were married. Over one-third (40.8%) of patient
respondents in Group 1 were employed full or
part-time, but the proportion of respondents
employed full or part-time decreased among
those in Groups 2 (31.4%) and 3 (26.0%) and
among care recipients in Groups 4 (1.5%) and 5
(1.9%). Over half of care partners in Groups 4
(52.3%) and 5 (62.9%) were employed full or
part-time. A greater proportion of patient
respondents in Groups 2 and 3 reported having
type 2 diabetes, high blood pressure, high
cholesterol, depression, and anxiety than
patient respondents in Group 1.

Respondent Background Characteristics

A majority of individuals at risk for or with AD
were concerned about having a problem with
their memory or thinking: 57.4% in Group 1
(despite being assessed by a physician as having
unimpaired cognition), 88.2% in Group 2, and
90.0% in Group 3. Of those who reported con-
cern about their memory or thinking, almost all
respondents in Group 1 (87.1%), Group 2
(95.6%), and Group 3 (95.6%) discussed their
concern with a doctor, an expected finding
given clinician involvement in inviting poten-
tially interested patients and care partners to
participate in the survey. Respondents in all
three groups, including those in Group 1,
reported experiencing cognitive symptoms in
the last month. Most respondents in Group 1
(68.5%), Group 2 (72.5%), and Group 3 (80.0%)
reported forgetting events, tasks, and/or plans
and misplacing things in the past month
(Table S1, Supplementary Material). Most care
partners reported that their care recipients had
received a diagnosis of AD (55.4% in Group 4
and 75.9% in Group 5) and/or dementia (56.9%
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in Group 4 and 55.6% in Group 5) (Table S2,
Supplementary Material).

Importance Ratings

Importance ratings of items reflecting AD
symptoms, impacts, and outcomes were similar
among patient respondents in Groups 1–3. All
items were rated as ‘‘very important’’ or ‘‘ex-
tremely important’’ by at least 50% of respon-
dents in Groups 1–3, and most items were rated
as ‘‘very important’’ or ‘‘extremely important’’
by at least 80% of respondents in each of these
groups. Only five items were rated as ‘‘a little
important’’ or ‘‘not important at all’’ by more
than 10% of respondents in each patient group:
(1) remembering names of people you just met,
(2) not repeating yourself frequently, (3) fol-
lowing a TV show or movie, (4) not having
difficulty at work, and (5) driving (Fig. 1).

Importance ratings also were similar among
respondents in the two care partner groups, but
care partner respondents rated fewer items as
‘‘very important’’ or ‘‘extremely important’’ than
did patient respondents. Fewer than half of the
items were rated as ‘‘very important’’ or ‘‘ex-
tremely important’’ by at least 50% of respon-
dents in Groups 4 and 5. For most items,
average care partner importance ratings were
also lower than ratings provided by people with
or at risk for AD (Groups 1–3). At least 50% of
respondents in both care partner groups rated
the following four items as ‘‘not at all impor-
tant’’ or ‘‘a little important’’: whether their care
recipient (1) remembers names of people they
just met, (2) does not have difficulty with work,
(3) plans or organizes activities, and (4) drives
(Fig. 2).

Overall, 14 items were rated as ‘‘very impor-
tant’’ or ‘‘extremely important’’ by at least half
of respondents in all five groups. The following
three items were rated as ‘‘extremely important’’
by at least half of the respondents in all five
groups: (1) taking medications correctly, (2)
being able to stay safe, and (3) not feeling down
or depressed.

Items Sorted by Importance Rating

While the mean ratings for each item within
each respondent group were high overall, there
were statistically significant differences between
the highest- and lowest-rated items. The mini-
mum mean rating for any single item for
Groups 1–3 ranged from 3.43 to 3.59, indicating
at least moderate importance, and the maxi-
mum mean rating for any single item ranged
from 4.44 to 4.57. In contrast, the minimum
mean rating for any single item for Groups 4
and 5 was 2.06 and 1.81, respectively. The
maximum mean rating for any single item in
Groups 4 and 5 was 4.42 and 4.39, respectively
(Fig. 3).

For each patient group, we created a list of 10
items rated by the patients as having the high-
est importance; across Groups 1–3, 15 items had
the highest mean importance rating (Table 3).
Similarly, we compiled a second list of 10 items
rated as having the highest importance for each
care partner group; 11 items had the highest
mean importance rating (Table 4). There was
significant overlap in items the groups consid-
ered important. The items with the highest
mean importance rating from both patient and
care partner groups were (1) taking medications
correctly; (2) not feeling down or depressed; (3)
staying safe; (4) using the bathroom; (5) not
feeling like a burden to others; (6) not feeling
anxious or worried; (7) feeling a sense of pur-
pose; (8) recognizing people known for a long
time; and (9) not being suspicious or not trust-
ing of family, friends, or care partners.

DISCUSSION

This phase in the WMM series confirmed and
quantified the symptoms, impacts, and out-
comes of AD that had been identified as
important in qualitative research with people at
risk for or living with AD and care partners of
people with moderate to severe AD. Most of the
42 concepts evaluated in the WMM surveys
mattered to patient respondents at risk for or
with AD, with more than half rating all 42 items
as ‘‘very important’’ or ‘‘extremely important.’’
In contrast, fewer than half of the 42 items were
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rated as ‘‘very important’’ or ‘‘extremely impor-
tant’’ by at least half of the care partners of
people with moderate to severe AD. All
respondent groups consistently rated taking

medications correctly, being able to stay safe,
and not feeling down or depressed as the most
important items. These items represent a wide
range of domains that shape both patients’ and

Fig. 1 Proportion of respondents choosing each rating for each item by patient respondent Groups 1–3
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Fig. 1 continued
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care partners’ experiences of AD, reflecting a
desire to maintain patients’ health, emotional
well-being, and safety. Findings from this phase
of the WMM work confirm the strength of the

phase 1 qualitative findings [4], with consistent
importance ratings in this heterogeneous
condition.

Fig. 2 Proportion of respondents choosing each rating for each item by care partner respondent Groups 4–5
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While the concepts of greatest importance
were consistent across all respondent groups,
for most items, average care partner importance
ratings were lower than ratings provided by

people with or at risk for AD. In particular,
whether the care recipient was able to work, was
able to engage in planning and organizing
activities, remembered names of people they

Fig. 2 continued
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just met, and was able to drive were among the
items with the lowest importance rating for care
partners and were less important than they were
to patient respondents. This finding highlights
that care partners and individuals living with
AD may prioritize the symptoms and impacts of
AD differently, and for different reasons. While
patients’ focus on maintaining independence
may be driven by a desire not to be a burden to
their care partners and family, the same concept
may have a different underlying driver for care
partners, such as the desire to maintain the
patient at home. Assessing these impacts and
the underlying source of their importance to
patients and to care partners may aid in
understanding the clinical meaningfulness of
current and emerging treatment options from
the perspectives of both the patient and the care
partner.

Important WMM survey items included
symptoms and impacts across a wide range of

domains beyond memory, which aligns with
prior research [8–10]. For instance, a recent
study examining the relevance of a conceptual
model of symptoms and impacts of AD found
that emotional and psychological impacts were
among the most relevant concepts for patients
with mild to moderate AD [3]. Hartry et al. [3]
also found that individuals with AD expressed a
desire to maintain their health and safety.
Other prior work has shown that individuals
with AD value maintaining their independence
and daily physical functioning [9, 11–14],
quality of life [11], social engagement and
ability to communicate [12, 13], and their
identity and personality [13], in addition to
alleviating symptoms [14]. Research evaluating
patients’ and care partners’ goals for AD treat-
ment has revealed that the domains of func-
tioning, leisure, behavior, and social
interaction, in addition to cognition, all repre-
sent clinically important therapeutic goals for

Fig. 3 Distribution of mean ratings over all items of the WMM survey for each respondent group. WMM what matters
most study
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patients and care partners [10]. Our findings
complement this prior work, and further
demonstrate that symptoms and impacts
meaningful to patients with AD and their care
partners extend beyond issues with memory, or
indeed clinical definitions of ‘‘cognition’’ or
‘‘function.’’ Assessing the effects of a treatment
on a range of symptoms and impacts related to
AD, including those more distal from the core
cognitive and functional impacts such as emo-
tional well-being, may yield a more compre-
hensive understanding of the true clinical
meaningfulness of the treatment’s effect.

It is also noteworthy that respondents in
Groups 1–3—ranging from people with unim-
paired cognition and evidence of AD pathology
to those with a diagnosis of mild AD—reported
consistent concerns and desires for therapeutic
outcomes. The similarities among Groups 1–3
captured by the WMM surveys suggest that
individuals at risk for AD perceive the avoidance
of symptoms and impacts of AD in the same
way as do patients with mild cognitive impair-
ment or mild AD. This finding provides support
for the inclusion of this presymptomatic popu-
lation in clinical trials for disease-modifying
therapies, given the concordance of their per-
ception of treatment benefit with that held by
individuals with more advanced disease.

While this phase of the WMM series was not
designed to elicit rankings of the 42 concepts of
interest from the respondents, the first-of-its-
kind findings and importance ratings provide a
foundation to begin to understand the concepts
and outcomes that are meaningful to people
affected by AD across the continuum of disease.
The results provide novel insight into the
experiences of individuals at risk for or with AD
and their care partners, highlight the complex-
ity of what matters to them, and serve as a
platform for continued evidence gathering to
inform patient-centered evaluations of the
clinical meaningfulness of treatment benefits
and outcomes across the AD continuum. A
subsequent study in the WMM series has
explored how the 42 items align with the con-
cepts in commonly used AD clinical outcome
assessment measures, thereby elucidating the
ability of existing instruments to capture
meaningful concepts across AD severity states

[15] (DiBenedetti et al., companion manu-
script). Future studies in the WMM series are
planned to further contextualize WMM find-
ings, to refine the WMM survey to expand its
context of use, and to develop a list of priori-
tized core outcome assessments informed by
WMM findings.

Our study has several limitations. While the
overall sample consisted of 274 respondents
across the continuum of AD and categorized
into three groups of patients and two groups of
care partners, the number of respondents in
each group was relatively small. Further, some
clinical details, such as patient respondents’ and
care recipients’ genetic-mutation profile, were
not collected in this study. The web-based sur-
vey design may have limited participation to
respondents with internet access, although we
did offer respondents a chance to complete the
survey in a clinic if they needed help or did not
have internet access. Additionally, most
respondents were female and had a greater than
high school education, and the geographic
diversity of respondents (e.g., urban or rural)
was unknown. These factors limit the general-
izability of our findings. The analyses did not
explore whether patients’ and care partners’
survey responses may have been influenced by
certain demographic characteristics and living
circumstances, such as whether they were
employed or lived alone. The potential influ-
ences of these factors on respondents’ impor-
tance ratings is unknown and will be an
interesting topic for future research. There was a
clear ceiling effect with the 5-point scale, which
makes comparison between items difficult. The
cross-sectional study design precludes an
assessment of changes in what matters to
patients as their disease progresses. Given the
differences between the patient and the care
partner groups, and the different perspectives
they represent, we cannot conduct formal sta-
tistical comparisons to further evaluate similar-
ities and differences in importance ratings
among individuals across the AD continuum.
Finally, individual patients’ and care partners’
priorities for the treatment of AD may include
dimensions not reflected in the WMM items
(e.g., physical health or aspects of family rela-
tions, such as respect, affection, and
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understanding). The results reported here rep-
resent a systematic elicitation of concepts that
were confirmed to be important, on average,
across the disease spectrum, not the unique
perspectives and lived experiences of people
living with or affected by AD.

CONCLUSIONS

We developed the 42-item WMM survey to
confirm and quantify concepts that matter to
individuals at risk for or living with AD and to
their care partners across the disease contin-
uum. The WMM items were informed by con-
cepts in the literature and systematically
identified from qualitative interviews with
people at risk for or with AD and their care
partners. We found that nearly all of the 42
items were highly important (mattered) to
respondents, ranging from asymptomatic indi-
viduals with AD pathology to care partners of
people with severe AD. Individuals at risk for or
with AD rated more items as important than did
care partners, indicating the importance of
individual as well as caregiver input. Ratings of
importance across the 42 items by individuals
who were presymptomatic but with underlying
evidence of AD (Group 1) were highly consis-
tent with those rating by individuals with
diagnosed cognitive impairment due to AD
(Group 2) and with those with mild AD (Group
3). Notably, both patient respondents in Groups
1–3 and care partner respondents in Groups 4
and 5 agreed on the importance of taking
medications correctly, not feeling down or
depressed, and being able to stay safe. Addi-
tionally, a wide range of items, extending
beyond cognition and gross functional ability
were important to individuals at risk for or with
AD and to their care partners, including emo-
tional well-being and a desire to maintain
independence, overall physical and mental
health, and safety.
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