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Abstract

Obijective: To evaluate determinants of willingness to accept a treatment to return memory to
normal among persons with cognitive impairment who received an amyloid PET scan and their
care partner and discordance in risk taking.

Methods: Using data from CARE-IDEAS (n=1,872 dyads), a supplement of the Imaging
Dementia—Evidence for Amyloid Scanning study, we predicted scan recipient’s willingness to
accept a risky treatment, the risk care partners believed their care recipient would accept, and
discordance in these perceptions.

Results: Scan recipients were willing to accept a treatment with a 27.94% (SD=34.36) risk of
death. Care partners believed their care recipient would accept a 29.68% (SD=33.74) risk of death;
thus, overestimating risk acceptance by 1.74 (SD=41.88) percentage points. A positive amyloid
PET scan was associated with willingness to accept greater risk. Poorer functioning of the care
recipient was associated with care partners believing their care recipient would accept more risk.
The amyloid PET scan result was not significantly associated with discordance, but poorer
functioning of the care recipient resulted in care partners overestimating risk.

Conclusions: Scan recipients were willing to accept a treatment with a high risk of death.

Discordance was affected by scan recipient’s having poorer functioning.
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INTRODUCTION

Alzheimer’s disease and related dementias (ADRD) are neurodegenerative diseases that
result in diminished cognitive and functional abilities.[1, 2] Due to cognitive and functional
decline, persons with ADRD often must rely on care partners (e.g., a spouse) to serve as
their health care proxy.[3-8]

Care partners must accurately understand and represent the preferences of the person with
ADRD.[9] Empirical evaluations have identified important discrepancies in how care
partners assess care preferences of their patients.[10-13] For example, randomized trials
have demonstrated that care partners incorrectly interpret advance care directives of their
patients and are unable to predict the preferences of an ill patient.[14, 15] Among those with
cognitive impairment or ADRD, evidence suggests that care partners do not fully understand
the preferences of the person with ADRD.[16, 17] This discrepancy may be due to care
partners assuming that persons with ADRD are unable to state their preferences.[18, 19]
This perception exists despite evidence that persons with mild to moderate cognitive
impairment or ADRD are able to state their care preferences and want to participate in their
own care.[20, 21]

To facilitate person-centered care, it is vital that care partners and persons with ADRD
discuss care preferences.[22, 23] There is increasing enthusiasm that early diagnosis of
ADRD can facilitate care preference discussions between persons with ADRD, care
partners, and providers.[24] Mounting evidence supports the use of amyloid PET scans as a
tool to improve ADRD diagnostic confidence.[25-27] In 2013, the Centers for Medicare and
Medicaid Services provided coverage for amyloid PET scans as part of the Imaging
Dementia Evidence for Amyloid Scanning (IDEAS) study.[28, 29] The goal of the IDEAS
Study is to examine how amyloid PET scans guide physicians in diagnosing ADRD in a
person with cognitive impairment. CARE-IDEAS is an approved supplemental study that
introduces the voice of the person with cognitive impairment (i.e., scan recipient/patient) and
their care partner using open-ended questions and standardized survey items on decision-
making and cognitive status.

First, we used CARE-IDEAS data to evaluate scan recipients’ risk tolerance to accept a risk
of death for a hypothetical treatment that could return their memory to normal. Second, we
evaluated scan recipients’ risk tolerance as perceived by the care partner. Third, we
evaluated discordance in risk taking between scan recipients’ risk tolerance as perceived by
the care partner and the risk tolerance as stated by the scan recipient. Finally, we explored
the association between risk tolerance and discordance in risk taking and an amyloid PET
scan result, the scan recipient’s cognition, and the scan recipient’s everyday functioning.

METHODS

Study Setting and Participants

Details of the IDEAS Study are reported elsewhere.[28, 29] In short, the IDEAS Study
recruited 18,295 Medicare beneficiaries aged =65 with progressive mild cognitive
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impairment and/or dementia of uncertain cause from 592 dementia practices over 22
months. Referring doctors believed that an amyloid PET scan could help to guide their
patients’ care.

The IDEAS Study transferred the contact information of all IDEAS patients who agreed to
be contacted for supplemental studies (n=12,474) to TrialMatch®, the Alzheimer’s
Association’s clinical studies matching service. Trained TrialMatch® agents called these
participants and described the approved IDEAS supplemental studies, including CARE-
IDEAS.

Of the 3,717 IDEAS Study patients who agreed to be contacted by CARE-IDEAS, 2,228 of
them and 1,872 of their care partners completed the baseline telephone interview; 1,872
dyads had an IDEAS patient (i.e., scan recipient) and care partner who both completed the
baseline interview. The median time between the date of the amyloid PET scan and the
CARE-IDEAS baseline interview was 4.5 months. All CARE-IDEAS recruitment and
enrollment protocols and documents were approved by the Institutional Review Board at
Brown University on 8/8/2016 (#1606001534).

Scan recipient and care partner sociodemographic characteristics—Both
members of the dyad reported sociodemographic characteristics including date of birth,
gender, race, educational attainment, and relationship to care partner/scan recipient.

Risk taking—Scan recipients were asked the following stated preference question:

“Suppose there is a new technology that can return your memory to normal but has
a risk of death. What is the highest risk of death—if any—that you would be willing
to accept for this treatment? The number you give can be anywhere between 0%
and 100%.”

Care partners were asked to assess the risk they believed the scan recipient would accept.

In addition to evaluating total risk as stated by scan recipients and care partners, we
calculated dyadic discordance operationalized as the difference between each scan
recipient’s risk tolerance as perceived by their care partner and the risk tolerance expressed
by the scan recipient. Positive scores indicate the care partner believes the scan recipient is
willing to take on more risk than he or she reported while negative values indicate the care
partner believes the scan recipient is willing to take on less risk than he or she reported.

Amyloid PET scan result—As part of the IDEAS Study, all patients received an amyloid
PET scan. A radiologist at each site interpreted each patient’s scan result as positive for
cortical beta-amyloid, negative for cortical beta-amyloid, or uninterpretable/technically
inadequate. If the result was positive or negative, the radiologist provided a level of
confidence (low, intermediate, or high) of interpretation. Disclosure of the amyloid PET scan
was considered part of clinical care and not mandated or tracked as part of the IDEAS study
protocol. IDEAS clinicians were encouraged to disclose the result of the amyloid PET scan
in person, with a care partner present, and as soon as possible.
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Cognition and Everyday Function—Cognitive performance was evaluated in the
CARE-IDEAS interview by an abbreviated version of the modified Telephone Interview
Cognitive Status (TICS-M) [30, 31], which was developed for telephone use in large-scale
epidemiological studies; higher TICS-M scores indicate better cognition (scale range 0-41).

Additionally, the 12-item Everyday Cognition scale (ECog-12),[32] a shortened version of
the 39-item version [33] was administered to care partners, to collect information about the
scan recipient’s everyday functioning. The ECog-12 is designed to collect information about
the level of impairment in everyday cognition and functioning. Higher ECog-12 scores
indicate poorer function in everyday activities (scale range 1-4).

Planning for the person with cognitive impairments future—Both members of the
dyad were asked to identify the individual most involved in helping the scan recipient make
decisions about their health care in the future (care partner or someone else). In addition,
both members of the dyad were asked if they have discussed the care preferences of the scan
recipient were he or she to become unable to speak for himself or herself.

Statistical Analysis

We restricted the sample to all dyads with complete data on the variables of interest, and
then descriptively evaluated the sample stratified by amyloid PET scan result (positive or
negative). We examined the distribution of risk stated by scan recipients and care partners, as
well as risk-taking discordance.

We estimated a regression model to examine the effect of the amyloid PET scan result, scan
recipient’s cognitive function, and scan recipient’s everyday functioning on willingness to
take risk. We estimated a two-part model to account for the large proportion of scan
recipients that indicated they would accept 0% risk of death. In the first part, we estimated a
logistic regression to predict if scan recipients were willing to accept >0% risk. In the
second part, we estimated a linear regression to predict scan recipients’ stated risk tolerance
among scan recipients willing to accept >0% risk. Both parts of the model included main
effects for the amyloid PET scan result, cognitive function (the scan recipient’s TICS-M)
and everyday function (ECog-12 as reported by the care partner about the person with
cognitive impairment). We also controlled for scan recipients’ self-reported
sociodemographic characteristics (age, gender, marital status, education, and race). We
evaluated the model’s conditional and unconditional marginal effects.

We estimated a second two-part regression model to examine the association between the
amyloid PET scan result and scan recipients’ cognitive function and everyday function on
the risk care partners believed the care recipients would accept. We also controlled for care
partners’ sociodemographic characteristics (age, gender, education, race, and relationship to
scan recipient). Finally, we included an indicator for whether the care partner is the
individual most involved in helping make decisions about the scan recipient’s health, and an
indicator for whether the scan recipient has discussed their preferences for who should make
health decision if they are no longer able to. We again evaluated the model’s conditional and
unconditional marginal effects.
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We estimated a third linear regression model to examine the effect of the amyloid PET scan
result and scan recipients’ cognitive function and everyday function on dyadic discordance.
This model also controlled for care partners’ sociodemographic characteristics, if the care
partner is involved in helping make decisions about the scan recipient’s health, and if the
scan recipient has discussed their preferences for their health care proxy.

All analyses were conducted using Stata version 14.2 (Stata, College Station, TX).

RESULTS

Sample Characteristics

Of the 1,872 cases in which both dyads completed the baseline interview, we excluded 4
dyads in which the amyloid PET scan was uninterpretable, 3 dyads in which the amyloid
PET scan result was missing, 18 dyads in which the radiologist had low confidence in the
interpretation of the amyloid PET scan, and 296 dyads with incomplete data on the variables
of interest (Figure 1). The analysis sample consisted of 1,551 dyads. Scan recipients
excluded from the analysis had a significantly lower TICS-M score (eTable 1). There were
no other significant differences between included and excluded dyads.

The mean age of scan recipients was 74.47 (SD = 5.55) (Table 1). Most scan recipients were
male (61%), married (91%), completed college or had an advanced degree (59%), and were
White (96%). Scan recipients had a mean TICS-M score of 20.77 (SD = 6.03). Scan
recipients who had a positive amyloid PET scan were significantly older, had a lower TICS-
M score indicating greater cognitive impairment, and were more likely to identify as White
than those who had a negative scan. There were no other significant sociodemographic
differences between scan recipients based on amyloid PET scan result.

The mean age of care partners was 69.99 (SD = 9.48) (Table 1). Care partners were
predominately female (68%), married (95%), completed college or had an advanced degree
(57%), White (96%), and were the scan recipient’s spouse (89%). In addition, care partners
identified as the individual most involved with the scan recipient’s care (95%), and most
care partners had spoken to their care recipient about his or her care preferences (88%). Care
partners reported a mean ECog-12 of 2.21 (SD = 0.71) for the scan recipient. Care partners
of scan recipients’ with a positive amyloid PET scan reported a significantly higher ECog-12
(i.e., poorer everyday function) than care partners of scan recipients’ who had a negative
amyloid PET scan. In addition, care partners of scan recipients who had a positive amyloid
PET scan were more likely to be married and White than care partners of scan recipients
who had a negative amyloid PET scan. There were no other significant sociodemographic
differences between care partners based on amyloid PET scan result.

Scan Recipients’ Willingness to Accept Risky Treatment

There was variation in the amount of risk scan recipients were willing to accept with 36% of
scan recipients indicating they would accept 0% risk of death, 43% indicating they would
accept >0-50% risk, and 21% indicating they would accept >50% risk (Figure 2 Panel A).
Scan recipients on average were willing to accept a treatment that carried a 27.94% (SD =
34.36) risk of death. Scan recipients that were willing to accept >0% risk of death on
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average accepted a treatment that carried a 43.52% (SD = 34.07) risk of death (median risk
of death = 50%).

In the first part of the two-part model, a positive amyloid PET scan and a higher TICS-M
score were significantly associated with an increased likelihood of a scan recipient being
willing to accept the risky treatment (Table 2). In the second part of the two-part model, a
positive amyloid PET scan and a decrease in the TICS-M were significantly associated with
greater risk taking. The unconditional marginal effects indicated that having a positive
amyloid PET scan was associated with scan recipients willing to take 5.62 (95% ClI: 1.98,
9.25) more percentage points of a risk of death than someone with a negative scan.
Furthermore, the unconditional marginal effects indicated that cognition (-0.19, 95% CI:
-0.51, 0.13) and everyday function (1.64, 95% CI: -1.03, 4.32) were not significantly
associated with the scan recipient’s self-assessed risk taking.

Care Partners’ Belief of Scan Recipients’ Willingness to Accept Risky Treatment

As with scan recipients, there was variation in the risk care partners believed their care
recipient would accept (Figure 2 Panel B). Approximately 27% of care partners believed
their care recipient would accept 0% risk of death, 50% believed their care recipient would
accept >0-50% risk, and 23% believed their care recipient would accept >50% risk. On
average, care partners believed their care recipient would accept a treatment that carried a
29.68% (SD = 33.74) risk of death. Among care partners that believed their care recipient
would accept >0% risk, they believed their care recipient would accept a treatment that
carried a 40.73% (SD = 33.35) risk of death (median risk of death = 30%).

In the first part of the two part-model, a positive amyloid PET scan and a higher ECog-12
score were significantly associated with an increased likelihood of care partners believing
their care recipient would be being willing to accept the risky treatment (Table 2). In the
second part of the two-part model, the amyloid PET scan and the scan recipients’ cognition
were not significantly associated with care partners’ perception of their care recipient’s
willingness to take risk. However, a higher ECog-12, which indicates poorer everyday
functioning, was significantly associated with care partners believing their care recipient
would accept additional risk. The unconditional marginal effects indicated that having a
positive amyloid PET scan was associated with care partners believing their care recipient
would accept 7.62 (95% CI: 4.07, 11.18) additional percentage points of a risk of death than
care partners of care recipients with a negative scan. In addition, a one-point increase on the
ECog-12 was associated with care partners believing the care recipient would accept even
more mortality risk (5.20 percentage points higher; 95% CI: 2.56, 7.07). Scan recipients’
cognition (0.05, 95% CI: —0.27, 0.36) was not significantly associated with perceived risk
taking.

Dyadic Discordance

Approximately 24% of dyads agreed precisely on the amount risk that would be accepted,
35% of care partners underestimated the amount of risk their care recipient would accept,
and 41% of care partners overestimated the amount of risk their care recipient would accept
(Figure 2 Panel C). Nearly 23% of care partners overestimated the amount of risk their care
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recipient would accept by =25 percentage points. Within dyads, care partners believed scan
recipients would accept on average 1.74 (SD = 41.88) more percentage points of risk (a 6%
increase over the scan recipient’s self-assessed risk) than was actually the case.

The amyloid PET scan result (2.58, 95% CI: -2.00, 7.17) and TICS-M (0.21, 95% CI:
-0.18, 0.60) were not significantly associated with risk-taking discordance (Table 2).
However, worse functioning based on the ECog-12 was associated with care partners
overestimating the scan recipient’s mortality risk acceptance by 3.42 (95% CI: 0.11, 6.27)
percentage points, which represents a 12% increase in risk relative to the sample mean.

DISCUSSION

To our knowledge, our study is the first to understand the association between receiving
substantial evidence in support of a diagnosis of Alzheimer’s disease and willingness to
undergo a risky treatment. Our study supports conclusions in the literature that there is
variation in care partners’ understanding of their care recipients’ preferences.[16, 17, 34, 35]
On average, care partners only overestimated their care recipients’ risk taking by 1.74
percentage points; 35% of care partners underestimated their care recipients’ risk taking and
41% of care partners over estimated their care recipients’ risk taking, many substantially
(SD=41.88) with ~23% of care partners overestimating risk taking by =25 percentage points.
Discordance in risk taking was substantially greater when care partners perceived their care
recipients having greater limitations in performing everyday tasks. As care partners serve as
a link between the person with cognitive impairment and the health system, discordance in
understanding preferences can have significant implications beyond risk taking for
hypothetical treatments.

While scan recipients were willing to accept a treatment that carried a high absolute risk of
death (27.94%), this risk is likely magnitudes larger than the risk of adverse events that
would be associated with any actual intervention. Our findings on the total risk of death are
similar to other studies that have evaluated risk for treatments that prevent cognitive
impairment.[34] In general, risk taking to prevent cognitive decline or ADRD is higher than
for many other chronic conditions. For example, patients with Crohn’s disease and multiple
sclerosis both indicate they are willing to accept <1% risk of death for a treatment to prevent
disease progression.[36, 37] The willingness of persons with cognitive impairment to accept
a large risk to restore memory is likely due to the progressive nature of cognitive decline
combined with loss of independence.[1, 2]

From a clinical perspective, an amyloid PET scan increases diagnostic confidence and
influences clinical practice.[25-27] We were unable to determine how providers conveyed
the meaning of the amyloid PET scan result to families. Among multiple factors, the method
of delivering the scan result (via phone or in person and by clinical or non-clinical staff), and
the information accompanying the scan result (e.g., describing management strategies)
would likely influence scan recipients and care partners stated risk taking. It appears, as
evidenced by a willingness to accept greater risk, both scan recipients and their care partners
understand that a positive amyloid PET scan is associated with greater confidence that the
Alzheimer’s disease diagnosis is definitive.
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For scan recipients, cognition and the ability to perform everyday functional tasks were not
significantly associated with risk taking. However, poorer everyday functioning was
significantly associated with care partners believing their patient would accept greater risk
and with care partners overestimating the care recipient’s willingness to take risk. When care
partners believe their care recipient has more functional limitations then care partners may
also believe that their care recipients are unable to state their own preferences.[16, 17, 21,
38]

As persons with cognitive impairment often rely on care partners to communicate their
preferences to the health care system, the effects of discordance between a patient and care
partner could be far reaching.[7] In terms of care, our results suggest that care partners are
more aggressive with treatment that carriers a risk of death compared to care recipients. Care
partners advocate for even more aggressive care when they perceive their patient has greater
everyday functional limitations. This may also have implications for clinical research in
which patients may be nudged by care partners and providers to volunteer for trials in which
risks are not well understood.

Our study has several limitations. First, we asked individuals to assess risk taking in the
context of a hypothetical treatment. Actual risk taking would likely differ if interventions
were available due price, adverse events, and method of delivery. Second, our findings may
not be generalizable to more severe stages of cognitive impairment. The sample TICS-M and
ECog-12 scores both indicated scan recipients had mild cognitive impairment or mild
dementia. Third, this is a cross-sectional study so we cannot identify the causal effect of
receiving an amyloid PET scan on change in total risk taking and change in discordance in
risk taking following a scan. Fourth, our sample is not diverse, and most participants were
white (96%) and highly educated (58% had a bachelors or advanced degree). Whites are
generally more risk adverse than African Americans; however, those with greater levels of
education are on average willing to accept more risk.[37] In the context of our study, it is
unclear whether the estimates of risk taking, which are large in absolute terms, are smaller or
larger than expected in the general population of persons with progressive mild cognitive
impairment and/or dementia.

In conclusion, many persons with cognitive impairment appear to be willing to accept a
substantial amount of risk for a hypothetical treatment that could return their memory to
normal. Approximately 21% of scan recipients indicated they would accept >50% chance of
risk for a treatment that could return their memory to normal. A positive amyloid PET scan
was significantly associated with greater risk taking while merely having poor cognition was
not. Discordance in risk taking between care partners and patients was not affected by
diagnostic results but was affected by a scan recipient’s having poorer everyday functioning.
Amyloid PET scans have the potential to serve as a tool to facilitate care preference
discussions, but the delivery of scan results should also include assessments and discussions
that provide a thorough understanding of the patient’s functional abilities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Total IDEAS patients

Patients Excluded (n=16,067)
Did not agree to be contacted for any study (n=5,821)

Did not agree to be contacted for CARE study or did not give care
partner contact (n=8,757)

Didnot consent to CARE-IDEAS interview (n=1,149)
Did not complete CARE-IDEAS interview (n=340)

Patients who completed CARE-
IDEAS interview
2,228

Care Partners Excluded (n=356)
Didnot consent to CARE-IDEAS interview (n=285)

Did not complete CARE-IDEAS interview (n=71)

Care partners who completed CARE-
IDEAS interview
1,872

Patient-care partner dyads in analysis
sample
1,551

Patient-Care Partner Dyads Excluded (n=321)
Uninterpretable amyloid PET scan (n=3)

Missing amyloid PET scan (n=3)

Radiologist had low confidence in interpretation of the amyloid PET
scan (n=18)

Incomplete data on the variables of interest (n=296)

Figure 1.
Sample Selection
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Panel A: Scan recipients’ willingness to accept risky Panel B: Care partners’ belief of scan recipients’
treatment willingness to accept risky treatment
g g
8 8
8 8
° R
8
is &
M 8
N 8
8 =)
- °T0 o % @ 4 % o 7o % w0 w0

0 10 2 3% 4 5 6 70 8 9 100
Amount o isk Scan Rocipiets Wiking 1o Accupt

Panel C: Dyadic discordance

Percent
0 10 20 30 4 50 60 70 80 90 100

00 80 60 40 20 0 20 40 60 80 100
DyadicDisordance - Prcentage Poits of sk Diferenco.

Figure 2.
Distribution of responses to risky treatment question
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