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Abstract

Background Caregiver burden consists of disease specific and perceived stressors, respectively referred to as objective and
subjective indicators of burden, and is associated with negative outcomes. Previous research has found that care partners to
persons living with cognitive impairment and elevated levels of amyloid-, as measured by a positron emission tomography
(PET) scan, may experience caregiver burden.

Aims To elucidate the relationship between amyloid scan results and subjective and objective indicators of burden.
Methods A parallel mixed-methods design using survey data from 1338 care partners to persons with mild cognitive impair-
ment (MCI) and dementia who received an amyloid scan from the CARE-IDEAS study; and semi-structured interviews
with a subsample of 62 care partners. Logistic regression models were used to investigate objective factors associated with
caregiver burden. A thematic analysis of semi-structured interviews was used to investigate subjective indicators by explor-
ing care partners' perceptions of their role following an amyloid scan.

Results Elevated amyloid was not associated with burden. However, the scan result influenced participants perceptions of
their caregiving role and coping strategies. Care partners to persons with elevated amyloid expected increasing responsibility,
whereas partners to persons without elevated amyloid and mild cognitive impairment did not anticipate changes to their role.
Care partners to persons with elevated amyloid reported using knowledge gained from the scan to develop coping strategies.
All care partners described needing practical and emotional support.

Conclusions Amyloid scans can influence subjective indicators of burden and present the opportunity to identify and address
care partners' support needs.
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Introduction

Nine million Americans provide informal care to people
living with dementia [1]. Compared to cognitively healthy
older adults, people with dementia are more likely to need
D4 Elyse Couch assistance with multiple self-care and medical tasks [2].
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burden can further be moderated by coping strategies and
social support.

Care partners play an important role in initiating the
process of seeking a diagnosis for dementia [5]. In seeking
a diagnosis, care partners expect to receive objective, per-
sonalized information and practical advice about the person
living with cognitive impairment’s (PLwCI’s) condition
[5]. Neuroimaging techniques, such as amyloid-p positron
emission tomography (PET) scans, can detect the neuropa-
thology associated with Alzheimer’s disease and increase
diagnostic confidence [6]. The scan results are disclosed as
a binary outcome, where a positive result indicates elevated
levels of amyloid plaques, and a negative result indicates
that levels of amyloid plaques are not elevated. In the US,
coverage for amyloid scans is limited to those enrolled in a
research study. Appropriate use criteria (which informed the
inclusion criteria for this study) have recommended amyloid
scans for those who are experiencing memory problems,
with an uncertain etiology and where the scan is expected to
influence the clinical management of the patient [7]. There is
evidence that receiving a scan can alter the medical manage-
ment of the patient [8]; however, its impact on patients and
their care partners is less clear. More research is needed to
understand how amyloid scan results can be used to better
support PLwCI and their care partners before they can be
made available in clinical practice.

Previous research has reported that care partners would
like to learn the PLwCI’s amyloid status [9, 10]. However,
it is not understood how scan results may shape care part-
ners’ expectations of the disease process and experiences
of caregiver burden. On the one hand, receiving amyloid
scan results may help care partners to better understand the
PLwCT’s condition and feel more confident in their future
plans [11]. On the other hand, receiving an amyloid scan
result may have a negative impact on care partners. A cross-
sectional study of scan recipients in the US found that care
partners to people diagnosed with dementia without elevated
amyloid had significantly more caregiver burden than those
with elevated amyloid [12]. However, this study reported
baseline findings and the long-term relationship between
scan results and caregiver burden has yet to be investigated.
Furthermore, care partners to people with elevated amyloid
have increased odds of reporting symptoms of anxiety com-
pared to those with a negative scan [13, 14], and this was
especially marked in care partners to people living with mild
cognitive impairment (MCI). These findings are supported
by a qualitative study reporting feelings of despair among
care partners to PLwCI with elevated amyloid [15].

Care partners are at increased risk of burden, which is
associated with poorer health outcomes. As care partners to
persons with elevated amyloid may experience higher rates
of caregiver burden, it is important to understand the rela-
tionship between caregiver burden and amyloid scans. It is
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unclear whether the symptoms of burden experienced by
some care partners following an amyloid scan are a result of
disease-specific factors (objective indicators), how they per-
ceive their caregiving role in light of the scan result (subjec-
tive indicators), or a combination of both. Therefore, the aim
of this study is to elucidate the relationship between amyloid
scan and objective and subjective indicators of caregiver
burden. The specific research questions were (1) Which fac-
tors are associated with caregiver burden 18 months after
receiving a PET scan? and (2) How do caregivers perceive
their caregiving role in light of the PLwCI’s scan result
and diagnostic category? This knowledge could be used to
inform clinical practice and develop interventions to better
support care partners following an amyloid scan.

Methods
Mixed-methods design

This study uses an exploratory parallel mixed-methods
design. Quantitative and qualitative data were collected
and analyzed separately. Quantitative methods were used
to address the first research question and investigate which
factors put care partners at greater risk of burden as defined
with objective indicators. Qualitative methods were used
to address the second research question and examine the
influence of the scan result on subjective indicators of bur-
den by exploring the participants' interpretation of the scan
and how this affected perceptions of their caregiving role.
Findings from the quantitative and qualitative analyses were
integrated during interpretation.

Data sources

Data for this study were derived from the Caregivers Reac-
tions and Experience (CARE) supplemental study of the
Imaging Dementia Evidence for Amyloid Scanning Study
(IDEAS), a cohort study examining the impact of amyloid-f§
PET scans on clinical outcomes among Medicare benefi-
ciaries with MCI or dementia. The CARE-IDEAS study
expands on the IDEAS study by quantitatively and quali-
tatively investigating the perspectives of patients and care
partners who have received an amyloid scan. The CARE-
IDEAS study comprises a subsample of 2228 patients and
1872 care partners from 415 dementia care practices across
40 states who participated in the IDEAS study; the method
of recruitment and inclusion and exclusion criteria have pre-
viously been reported [16]. The CARE-IDEAS study was
approved by the Institutional Review Board at Brown Uni-
versity (#1606001534).
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Quantitative analysis
Data collection procedures and measures

Quantitative data were collected at two time points through a
structured telephone survey questionnaire. Time point 1 was
completed on average 4.5 months after the scan (between
2017 and 2018) and the time point 2 was completed approxi-
mately 18 months later (between 2018 and 2019). Care
partners who had completed the questionnaire at both time
points were included in this analysis (N =1338). Sociodemo-
graphic information for care partners was obtained at time
point 1. PLwCT’s diagnostic category at enrollment (MCI vs
dementia) and scan result (elevated vs non-elevated levels of
amyloid) were taken from the IDEAS study.

We used a four-item screening version of the Zarit Burden
Interview (ZBI) to measure caregiver burden at time point 2.
Scores range between 0 to 16, where a higher score indicates
greater burden. Participants scoring in the 75th percentile, a
score of 7 or above (range =0-16), were classified as experi-
encing high caregiver burden. The screening version of the
ZBI was found to be reliable among community dwelling
care partners to PLwCI for detecting caregiver burden in
longitudinal studies [17].

Care partners rated the number of hours per week they
spent caring for the PLwCI due to memory problems on a
categorical scale (<5, 5-19, 20-39, and 40+) at both time
points. We cross-tabulated the responses from care partners
at both time points to determine whether there had been a
change in the number of hours they spent caregiving, this
was categorized as “fewer,” “the same” and “more”.

We used two items (help with dressing and help with
keeping track of medications) from the National Health and
Aging Trends Study (NHATS) to measure the degree to
which memory problems affected the PLwCI’s daily activi-
ties in the last month. This measure was completed by care
partners at time point 2.

Statistical analysis

First, participant characteristics were summarized, stratified
by diagnostic category and level of impairment. Chi-squared
tests were used to check for significant differences between
the groups. Second, unadjusted and adjusted logistic regres-
sion models were estimated to determine which variables
were associated with high caregiver burden at follow-up.
All analyses were completed using the gtsummary package
in RStudio [18].

Quantitative sample

Table 1 presents participant characteristics in the quanti-
tative sample retained at time point 2. Most participants

were caring for someone with MCI (72.4%) and over half
were caring for someone with elevated amyloid (64.6%).
The majority of care partners were younger than 75
(60.0%), female (67.6%), non-Hispanic White (93.8%),
had a Bachelor’s or graduate degree (28.7 and 32.1%,
respectively) and were caring for their spouse (89.3%).
Half (50.7%) spent 5 hours or fewer per week caring for
the PLwCI at follow-up, with 13.4% reporting the PLwCI
required help with dressing and 44.9% required help with
medications due to memory problems.

Among care partners for people living with dementia,
a greater proportion of those caring for a patient with
elevated amyloid reported high caregiver burden (38.2%)
compared to those caring for people without elevated amy-
loid (25.8%). Among participants caring for someone with
MCI, the number of hours participants spent providing
care varied significantly by the amyloid scan result; 63.5%
of participants caring for a person with MCI and elevated
amyloid spent 5 h or fewer per week providing care, com-
pared to 54.7% without elevated amyloid. Furthermore,
significantly more care partners to people with MCI and
elevated amyloid (40.7 vs. 26.1%) reported the person they
care for needed help with keeping track of medications due
to memory problems.

Quantitative results
Factors associated with caregiver burden

Logistic regression models were used to explore which vari-
ables were associated with higher odds of caregiver bur-
den (Table 2). Unadjusted logistic regression models show
that being younger, female (OR=2.26, CI=1.72-3.01)
and spending more hours caregiving per week was asso-
ciated with increased odds of caregiver burden. Addition-
ally, providing care to a PLwCI with an elevated scan
result (OR =1.34, CI=1.04-1.72), a diagnosis of dementia
(OR=1.43, CI=1.10-1.85) or who needs help with keep-
ing track of medications (OR =2.67, CI=2.09-3.43) or
dressing (OR=3.37, CI=2.42-4.71) was associated with
an increased odds of burden.

When adjusting for all other variables, the effect of age
as a protective factor against caregiver burden was attenu-
ated but only significant for the 85 + group (OR =0.25,
CI=0.09-0.66). Women still had much higher odds of bur-
den compared to men (OR =2.39, CI=1.74-3.32). Spending
more hours a week caregiving and providing care to a PLwCI
who needs help dressing remained associated with increased
odds of burden (OR =1.59, CI=1.06-2.40). In the adjusted
models the diagnostic category (OR=1.15, CI=0.85-1.55)
and scan result (OR=0.78, CI=0.56—-1.08) were no longer
significantly associated with caregiver burden.
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Table 1 Quantitative sample characteristics by diagnostic category and level of amyloid

All participants Dementia (N=369)
N=1338

MCI (N =969)

Not Elevated, N=96 Elevated, N=273 p'

Not Elevated, N=377 Elevated, N=592 p1

Care partner Characteristics

Age, n (%)
<65
65-74
75+
Gender, n (%)
Male
Female
Non-Hispanic, White,
n (%)
Level of Education,
n (%)
High school or less

Vocational/Some
college

Bachelor’s degree
Graduate degree

Relationship
to PLwWCI, n (%)

Spouse
Other
Caregiver Burden,
n (%)
Low
High
Hours Spent Caregiv-
ing (per week), n
(%)
<5
6-19
20-39
40+
Change in hours
spent caregiving per
week, n (%)
Fewer
The same
More
PLwCI needs help
with medication,
n (%)
PLwCI needs help
with dressing, n (%)
PLwCI Character-
istics
Age, n (%)
65-74
75+

209 (15.7)
589 (44.3)
532 (40.0)

433 (32.4)
905 (67.6)
1251 (93.8)

160 (12.0)
361 (27.2)

381 (28.7)
427 (32.1)

1,194 (89.3)
143 (10.7)

927 (70.5)
387 (29.5)

667 (50.7)
354 (26.9)
145 (11.0)
150 (11.4)

84 (12.0)
431 (61.4)
187 (26.6)
581 (44.9)

178 (13.4)

443 (43.3)
581 (53.7)

15 (15.8)
49 (51.6)
31 (32.6)

34 (35.4)
62 (64.6)
87 (90.6)

11 (11.5)
32(33.3)

31 (32.3)
22 (22.9)

85 (88.5)
11 (11.5)

69 (74.2)
24 (25.8)

29 (30.9)
34 (36.2)
16 (17.0)
15 (16.0)

10 (20.0)
27 (54.0)
13 (26.0)
61 (65.6)

27 (28.7)

27 (40.3)
40 (59.7)

40 (14.9)
116 (43.1)
113 (42.0)

96 (35.2)
177 (64.8)
254 (93.4)

38 (14.0)
70 (25.8)

90 (33.2)
73 (26.9)

246 (90.1)
27(9.9)

165 (61.8)
102 (38.2)

85 (31.5)
84 (31.1)
42 (15.6)
59 (21.9)

23 (14.7)
79 (50.6)
54 (34.6)
190 (73.4)

72 (26.6)

71 (41.8)
99 (58.2)

0.43
64 (17.0)
175 (46.4)
138 (36.6)

0.96
111 (29.4)
266 (70.6)

0.13 349 (93.3)
0.52

38 (10.1)
117 (31.2)

87 (23.2)
133 (35.5)
0.66

339 (89.9)
38(10.1)
0.031

276 (74.4)
95 (25.6)
0.61

235 (63.3)
71 (19.1)
34(9.2)
31 (8.4)
0.45

20 (10.2)
135 (68.5)

42 (21.3)

0.16  95(26.1)

0.69  23(6.1)
0.97
152 (47.8)
166 (52.2)

90 (15.3)
249 (42.3)
250 (42.4)

192 (32.4)
400 (67.6)
561 (94.9)

73 (12.4)
142 (24.2)

173 (29.5)
199 (33.9)

524 (88.7)
67 (11.3)

417 (71.5)
166 (28.5)

318 (54.7)
165 (28.4)
53(9.1)
45 (1.7)

31 (10.4)
190 (63.5)
78 (26.1)
235 (40.7)

56 (9.6)

193 (41.2)
276 (58.8)

0.35

0.33

0.16

0.033

0.54

0.33

0.013

0.46

<0.001

0.060

0.17

MCI mild cognitive impairment, PLwCI persons living with cognitive impairment

!Pearson’s Chi-squared test; Fisher’s exact test
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Tal?le 2 Ungdj}lsted and. Unadjusted Adjusted
adjusted logistic regression
models showing factors Characteristic OR (95% CI)! OR (95% CI)!
associated with high caregiver
burden Care partner age
<65 - -
65-74 0.69 (0.50-0.97) 0.029 0.77 (0.48-1.25) 0.29
75-84 0.59 (0.42-0.84) 0.003 0.66 (0.40-1.08) 0.10
85+ 0.27 (0.11-0.56) 0.001 0.25 (0.09-0.66) 0.008
Care partner gender
Male - -
Female 2.26 (1.72-3.01) <0.001 2.39(1.74-3.32) <0.001
Care partner race/ethnicity
Non-Hispanic, White - -
Hispanic, White 1.21 (0.49-2.77) 0.67 1.02 (0.36-2.75) 0.97
Non-Hispanic, Black or Afri-  1.61 (0.63-3.93) 0.30 1.31 (0.36-4.21) 0.66
can American
Other 0.93 (0.42-1.89) 0.85 0.99 (0.39-2.40) 0.99
Relationship to PLwCI
Spouse - -
Other 1.25 (0.86-1.81) 0.24 0.96 (0.55-1.66) 0.88
Level of education
High school or less - -
Vocational/some college 1.13 (0.74-1.75) 0.59 0.96 (0.58-1.58) 0.86
Bachelor’s degree 1.46 (0.96-2.24) 0.079 1.36 (0.84-2.23) 0.21
Graduate degree 1.31 (0.87-2.01) 0.20 1.30 (0.81-2.12) 0.29
Hours spent caregiving (per week)
<5 - -
6-19 4.65 (3.40-6.40) <0.001 4.92 (3.46-7.06) <0.001
20-39 7.96 (5.34-11.9) <0.001 7.23 (4.59-11.5) <0.001
40+ 10.1 (6.78-15.3) <0.001 9.25 (5.76-15.0) <0.001
PLwCI needs help with medication
No - -
Yes 2.67 (2.09-3.43) <0.001 1.13 (0.81-1.57) 0.47
PLwCI needs help with dressing
No - -
Yes 3.37 (2.42-4.71) <0.001 1.59 (1.06-2.40) 0.027
PLwCI scan result
Not Elevated - -
Elevated 1.34 (1.04-1.72) 0.026 1.15 (0.85-1.55) 0.36
Diagnostic category
MCI - -
Dementia 1.43 (1.10-1.85) 0.007 0.78 (0.56-1.08) 0.14

Qualitative analysis

Data collection procedures

A subset of care partners who completed both survey time
points and consented to be contacted for future research
opportunities were invited to participate in an additional

MCI mild cognitive impairment, PLwCI persons living with cognitive impairment

LOR 0dds ratio, CI Confidence interval

in-depth telephone interview. Care partners were eligible
to participate if they scored 21 or above on the Modified
Telephone Interview for Cognitive Status [19]; this cut-off
was recommended by an expert in cognitive assessment.
To increase diversity of experiences and perspectives
in the qualitative sample, we over-sampled participants
who did not identify as non-Hispanic White. Potential
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participants were mailed a consent form prior to being
contacted by the research team for an interview.

Qualitative data were collected through semi-structured
interviews. The interviews were conducted with 62 care
partners via telephone between May 2020 and January
2021 by two research assistants and one research coordi-
nator, under the supervision of senior researchers. Before
starting the interviews, the consent form was reviewed
with the participant and they were asked to explain the
purpose of the study in their own words as an additional
check of capacity. The interviews followed a topic guide
which started with questions about the decision to get the
scan followed by questions about what the scan meant for
both the care partner and the PLwCI, how they felt about
the results, and what the scan results meant for the PLw-
CT’s future care (see Supplementary File 1).

Thematic analysis

The interviews were recorded, with permission, and tran-
scribed verbatim. Initially, the data were organized using
exploratory content analysis. Codes determined to be
relevant to this research question were selected for the
thematic analysis presented in this paper. We followed
the six steps of reflexive thematic analysis as outlined by
Braun and Clarke [20]. All members of the research team
familiarized themselves with the data and made an initial
list of codes. The team met to share their codes, and dis-
cuss the different interpretations of the data. During this
meeting the codes were compiled into a list of categories
(see Supplementary File 2). The first author applied the
categories developed by the team to the data in NVivo.
We used the queries function to stratify the qualitative data
by scan result and diagnostic category at the time of the
scan to explore the subjective indicators of burden. The
first author then developed themes, along with a thematic
diagram, which was reviewed by the rest of the team.

Qualitative results
Qualitative sample

Most participants in the qualitative sample were under the
age of 75 (72.6%), female (75.8%), non-Hispanic White
(54.8%) and spent 20 hours per week providing care
(74.2%), see Table 3. One third reported high caregiver
burden (29.5). 35.5% reported the PLwCI needed help
keeping track of medications due to memory problems.
The majority of participants were caring for a person with
elevated amyloid (58.1%) and/or MCI (79.0%).
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Table 3 Characteristics of qualitative sample

Characteristic N=62
Care partner age, n (%)

<65 13 (21.0)

65-74 32 (51.6)

75+ 17 (27.4)
Gender, n (%)

Male 15 (24.2)

Female 47 (75.8)
Non-Hispanic, White, n (%) 34 (54.8)
Caregiver burden, n (%)

Low 43 (70.5)

High 18 (29.5)
Hours spent caregiving (per week), n (%)
<20 46 (74.2)
20+ 16 (25.8)
PLwCI needs help with medication, n (%) 22 (35.5)
Scan result, n (%)

Elevated 36 (58.1)

Not Elevated 26 (41.9)
Diagnostic category, n (%)

MCI 49 (79.0)

Dementia 13 (21.0)

MCI mild cognitive impairment, PLwCI persons living with cognitive
impairment

Emotional impact of
caregiving

Current and anticipated

role as a caregiver

Support and practical
resources for caregiving
role

Fig. 1 Thematic diagram of qualitative results

Results

We identified three themes: (1) current and anticipated
role as a care partner, (2) emotional impact of caregiv-
ing and (3) support and practical resources (Fig. 1). The
scan result influenced care partners perceptions of their
caregiving role and the emotional impact of caregiving.
All participants described a need for support and practical
resources to help them manage their current and future
caregiving role and its emotional impact.
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Current and anticipated role as a care partner

Most care partners described taking on caregiving tasks as
a result of the PLwCI’s symptoms. Many, especially those
caring for someone with elevated amyloid, expressed an
expectation that this would gradually increase until formal
care would be needed. However, some care partners to peo-
ple with MCI without elevated amyloid reported they did
not expect the PLwCI’s cognitive impairment to decline and
therefore their caregiving role would not change.

Participants detailed gradually taking on more respon-
sibility, including managing the PLwCI’s medications,
medical appointments, finances and household chores as a
result of the PLwCI’s memory problems. When taking on
new tasks or roles, some participants noted concerns about
the impact this change may have on the PLwCI’s sense of
autonomy and identity.

“I’'m a medical person, and he was the finance person.
I allowed him to do everything in those early years. Like I
said, we’ve been married 39 years, and I honestly did not
take an active interest. Now, I find that when I really need
to, he is extremely reluctant to give any of that up. Like, as
I said, what he does with finances, that’s what defines him.”
(MCI without elevated amyloid)

Participants acknowledged an awareness that the PLwCI’s
care needs could increase to the point where they would no
longer be able to manage their care alone. Some participants
described increasing informal care arrangements by mov-
ing closer to family members, for example. Whereas others
reported considering home care, nursing homes or assisted
living. In general, participants expressed a preference to
delay introducing formal care for as long as possible.

“I would like to have someone to help around here, but at
the same time, I just rather do it myself. I don’t know how
to explain. I think if [it] just gets really worse in the future,
yeah, I will like somebody to help. Right now, I think I can
handle it with the help of my kids.” (Dementia with elevated
amyloid)

Conversely, some participants who were caring for a per-
son with MCI without elevated amyloid did not describe a
future where increasing care would be needed, and reported
returning to their normal routines. “Well, hopefully we won’t
need that, with the negative test results from that. We were
hoping that you won't need any of that. If it had been posi-
tive, we would have already started making alternative, alter-
native plans.” (MCI without elevated amyloid).

Emotional impact of role

Participants outlined the emotional impact of their caregiv-
ing role. Participants who were caring for someone with
elevated amyloid detailed using the knowledge derived from
the scan to develop coping strategies. Whereas a participant

caring for some with MCI without elevated amyloid said
they struggled to cope with cognitive decline which could
not be attributed to Alzheimer’s disease.

Participants noted that witnessing the progression of
memory problems was upsetting. Spouses, in particular,
expressed feeling sad and anticipatory grief from watching
the cognitive and functional decline of the PLwCI. Many
care partners were living alone with the PLwCI with mini-
mal support, and noted that being the sole witness to changes
in the PLwCI was an isolating experience.

“It's very eye opening, especially when you live with
someone to watch their daily movements. People who do
not live with their loved ones or people who just visit, don’t
understand exactly what happens to people like that and that
as the brain deteriorates, you could see changes.” (MCI with
elevated amyloid)

Managing the everyday symptoms associated with
dementia or MCI could be emotionally challenging. Par-
ticipants noted that receiving a scan result indicating ele-
vated amyloid helped to reinforce the knowledge that the
symptoms they observed were likely to be caused by Alzhei-
mer’s disease. This, in turn, helped them to develop coping
strategies.

“I know that my role is going to change because I have to
be even more patient and more supportive when he can’t find
something that’s right in front of his face. So I just know that
I just have to be more patient, and then him being anxious
about it makes it more difficult for him.” (MCI with elevated
amyloid)

“When that hits me and I’'m just kind of freaking out, I
go and open the picture of the PET scan on my desktop and
say, ‘Oh yeah,” and it helps me remind myself of what we’re
dealing with. It's not him. It's the Alzheimer’s. I have this
mantra, ‘It's not him. It’s the Alzheimer’s,” and the PET scan
helps me remember that. So I guess that's kind of, for me,
it’s just a reminder that this is a real thing, not just he’s not
just being weird.” (MCI with elevated amyloid)

However, a participant caring for a person without
elevated amyloid, was increasingly frustrated by memory
problems which could not be attributed to dementia: “At
times, it’s very frustrating because of the memory loss. I
keep hearing, he doesn't have Alzheimer’s. He doesn’t have
dementia. It’s ADHD. That’s something not as serious. It’s
something that we just have to deal with day-by-day.” (MCI
without elevated amyloid).

Support and practical resources

Participants said they needed both practical and emotional
support to manage their caregiving role and its emotional
impact irrespective of scan result. Many care partners
described family and friends as a source of both practical
and emotional support. Some care partners in this study
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said they moved closer to family, or family members
moved in to share caregiving tasks. Without such support,
care partners could feel even more burdened by their role:
“I think the biggest problem for me at this point is the fact
that there’s really nobody else for me to share this. It’s a
responsibility on me. I’m going to use the word ‘burden’
on me.” (Dementia without elevated amyloid). Further-
more, some participants said they felt uncomfortable with
sharing their difficulties with family members: “It’s not
fair to them for me to unload daily, with everything that’s
going wrong. It is, in my opinion, important for me to keep
them in the loop enough but I don’t call them every single
time he does something screwy.” (MCI without elevated
amyloid). Participants also listed specialist dementia ser-
vices, rather than family members, as a source of support.

Participants reported attending classes run by specialist
services and talking to health and social care profession-
als could help them to understand what to expect in the
future, make plans and set realistic expectations for their
anticipated caregiving role.

“What’s helped me a lot, again, is the support group
that we go to where the social worker there is the one that
has advised us what to do along the path of this illness or
disease, whatever they want to call it. But she’s been very
informative, telling us what steps we should take next.”
(Dementia without elevated amyloid)

Attending caregiver meetings was also described as a
valuable opportunity to meet others in similar situations:
“[care partners should] go to the caregiver meetings. Some-
times that’s your only outlet to be able to talk to people.”
(Dementia with elevated amyloid).

Integration of quantitative and qualitative
findings.

To elucidate the relationship between amyloid scan and the
objective and subjective indicators of burden, we grounded
the integration of the quantitative results in the caregiver
stress model (Fig. 2). Both the quantitative and qualitative
results indicate the caregiver’s background and context
can affect caregiver burden. The quantitative results show
women have a greater risk of burden and care partners over
the age of 85 have a reduced risk of burden. Furthermore,
the qualitative results show distance to and degree of sup-
port from family members and friends can help care partners
manage their caregiving role.

Primary stressors contributing to caregiver burden can be
broken down into objective and subjective indicators. The
quantitative results show caring for someone with elevated
amyloid was not associated with increased burden. Instead,
the objective indicators of burden were spending more
hours caregiving per week and providing care to someone

Background and

context Objective indicators

« Care partner gender ¢

« Care partner age

« Distance to and Subjective indicators

amount of support .

from relatives and MCI AB- care partners do not.

friends of identity

Primary Stressors

Spending more hours caregiving per week

« Higher personal care needs due to memory problems

AR+ care partners anticipate increasing caregiving responsibilities.

« Fear that taking on new caregiving tasks with diminish PLwClI's sense

* Loneliness and anticipatory grief from perceived loss of the PLwCI

Outcome

Caregiver burden

b A

Coping strategies

results.

Support and resources

Mediators

* AR+ gives confidence that objective indicators are caused by memory problems, which
helps care partner to develop coping strategies. The inverse is possible with AB-

« Practical support can help care partners manage objective indicators, whereas
emotional support can help care partners manage subjective indicators

Note: AR+ = elevated amyloid; AB- = not elevated amyloid

Fig.2 Integration of results and the caregiver stress model
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who needs help with personal care tasks due to memory
problems. The qualitative results indicate that amyloid scan
results affected subjective indicators, including how care
partners perceive their caregiving role. More specifically,
care partners to people with elevated amyloid scans results
describe a future of increasing care responsibilities, whereas
partners to people with MCI without elevated amyloid did
not describe anticipating such a future. Other subjective
indicators of burden that did not vary by scan result were
a concern that taking on new caregiving responsibilities
would diminish the PLwCI’s sense of identity and anticipa-
tory grief from the perceived loss of the PLwCI.

Coping strategies, support and resources can affect the
degree to which care partners experience burden. The find-
ings from the qualitative study demonstrated that the knowl-
edge derived from an elevated amyloid scan result could help
participants to understand the PLwCI better and develop
coping strategies. However, there was also some evidence
that care partners to someone with MCI without elevated
amyloid could experience an inverse of this effect. All par-
ticipants had a need for practical and emotional support to
manage the objective and subjective indicators of burden.

Discussion

Previous research has found that care partners value the
opportunity to learn the PLwCI’s amyloid status [10, 15].
In this study, we found elevated amyloid was not associated
with caregiver burden when controlling for other factors. We
found the number of hours spent caregiving and the degree
of care required by the care recipient were associated with
higher odds of burden. However, the scan result affected
how care partners perceived their caregiving role and their
coping strategies. These findings indicate elevated amyloid
is not associated with objectively measured burden. This
is perhaps unsurprising as objective indicators of burden
encompass disease-specific determinants, such as severity
and rate of decline, and amyloid scans are not recommended
for determining the severity of the disease or prognosis [7].

The findings of this study show that the scan result can
influence the care partner’s subjective experience of their
caregiving role and their coping strategies. Previous research
shows that the desire to find out if the PLwCI’s symptoms
were caused by Alzheimer’s disease was a key motivator
for patients and their care partners to undergo an amyloid
scan [15] and that care partners report better understanding
of the PLwCI after receiving an amyloid scan [11, 15]. The
findings from our study suggest a more nuanced experience
based on the level of impairment at the time of diagnosis
and scan result. Firstly, participants with scans indicating
elevated amyloid expressed confidence that the PLwCI’s
memory problems were caused by Alzheimer’s disease.

Therefore, they described anticipating a future where the
PLwCI would require an increasing amount of care. Fur-
thermore, a scan result for elevated amyloid could provide
comfort to care partners by clarifying the diagnosis and help
them to develop coping strategies. Conversely, a care partner
to a person with MCI reported the care recipient did not
have Alzheimer’s disease and did not anticipate increasing
care needs in the future. However, those with a negative
scan and MCI may still experience symptoms of memory
loss, and their care partners may struggle with managing
symptoms which could not be explained by a diagnosis of
Alzheimer’s disease. While elevated amyloid increases the
risk of converting from MCI to dementia, this relationship
is not definitive [7]. As the scan result influences the care
partner’s expectations of their role and how they cope with
it, it is important they correctly interpret the meaning of the
scan results. This is supported by research by our group,
which found care partners to people with MCI had diffi-
culty accurately reporting their scan results [21]. Still, it is
not clear if this is due to the nuanced implications of the
scan result or if this is due to how the results are commu-
nicated to patients and their care partners [9]. Furthermore,
it is not clear how the diagnosis of alternative conditions
to explain the PLwCI’s memory problem affects the care
partner’s understanding of the scan result. Future research
should examine how amyloid scan results are disclosed to
care partners, including cases where PLwCI receive alter-
native diagnoses to explain their cognitive impairment, and
how this affects their understanding of the scan result.

All participants in the qualitative analysis reported a need
for emotional support and practical resources for manag-
ing their caregiving role, irrespective of the scan result or
diagnostic category. This is supported by a survey of care
partners in the US, where participants rated information
on how to keep the care recipient safe at home and how to
cope emotionally as their top two priorities [22]. Previous
research has shown that care partners to persons with MCI
and dementia have similar needs for support but differ in
their specific support needs [23]. MCI care partners needed
support with managing neuropsychiatric symptoms and
dementia care partners needed support managing functional
disability. Therefore, interventions to support care partners
should be tailored depending on the diagnostic category of
the patient.

Strengths and limitations

This study used a mixed-methods design to explore the rela-
tionship between caregiver burden and amyloid scan result.
The use of both quantitative and qualitative data allowed us
to examine the role of objective and subjective indicators and
present a nuanced understanding of caregiver burden. The
findings of this study should be considered in light of a few
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limitations. Firstly, when stratifying analyses by scan result
and level of impairment, some cells contained a small num-
ber of participants, limiting the power to detect differences
between groups. Furthermore, our quantitative sample was
constrained by a lack of diversity in terms of race, ethnic-
ity and socioeconomic status, although we did oversample
diverse participants for the in-depth qualitative interviews.
Similarly, we used a screening version of the ZBI, which
may lack the sensitivity of longer versions. We detected
similar levels of burden to Robinson and colleagues [12],
who used the full version of this measure, however these
similarities may be due to the distributional cut-off used to
define high caregiver burden. More research is needed on
this topic with a greater range of objective indicators of bur-
den including the behavioral and psychological symptoms
of dementia. Finally, qualitative interviews were completed
a few years after the results of the amyloid scan and during
the COVID-19 pandemic, which may have influenced how
care partners perceived their caregiving role and willingness
to introduce formal care.

Conclusions

In conclusion, the findings of this study indicate that amy-
loid scan results influence subjective indicators of burden,
rather than the objective indicators. As the scan result affects
the care partner’s subjective understanding of their current
and future caregiving role, it is important they are correctly
interpreting the meaning of the scan. This is an important
area for future work. Participants reported a need for emo-
tional and practical support, which should inform care and
interventions. The disclosure of amyloid status is an oppor-
tunity for clinicians to identify and address the support needs
of care partners.
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