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Abstract
Background and Objectives: Few studies have examined care partners’ reactions to their loved ones receiving amyloid-
β positron emission tomography (PET) scan results, which can be indicative of Alzheimer’s disease. We explored care 
partners’ reactions qualitatively, and checked the association of scan results and diagnostic category (dementia vs mild 
cognitive impairment [MCI]) with care partner anxious and depressive symptoms through quantitative analysis.
Research Design and Methods: Using data from 1,761 care partners in the Caregivers’ Reactions and Experience, 
a supplemental study of the Imaging Dementia Evidence for Amyloid Scanning study, we applied an exploratory 
sequential mixed-methods design and examined the reactions of 196 care partners to receiving amyloid PET scan 
results through open-ended interview questions. Based on the qualitative content analysis, we hypothesized there 
would be an association of care partners’ depressive (Patient Health Questionnaire-2) and anxious (6-item State–Trait 
Anxiety Inventory) symptoms with scan results and diagnostic category which we then tested with logistic regression 
models.
Results: Content analysis of open-ended responses suggests that when scan results follow the care partner’s expectations, 
for example, elevated amyloid in persons with dementia, care partners report relief and gratitude for the information, 
rather than distress. Adjusted logistic regression models of survey responses support this finding, with significantly 
higher odds of anxiety, but not depressive symptoms, among care partners of persons with MCI versus dementia and 
elevated amyloid.
Discussion and Implications: Care partners of persons with MCI reported distress and had higher odds of anxiety after 
receiving elevated amyloid PET scan results than care partners of persons with dementia. This has the potential to inform 
clinical practice through recommendations for mental health screening and referrals.
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Background and Objectives
As the global population ages, a growing number of adults 
live with Alzheimer’s disease (AD) and other forms of cog-
nitive impairment. An estimated 6.2 million Americans 
over the age of 65 live with AD today, and this number 
is projected to surpass 13.8 million by 2060 (Alzheimer’s 
Association, 2021). While there has been a recent boom 
in pharmaceutical research and diagnostic tools seeking 
to treat and manage AD and related dementias, less atten-
tion has been paid to the care partners of these individuals. 
Over 11 million unpaid caregivers, often family members, 
provided approximately 15.3 billion hours of care to 
individuals with dementia in 2020, representing simultane-
ously a decline in the number of caregivers and an increase 
in the hours of care provided (Alzheimer’s Association, 
2021). The monetary cost of caregiving was valued at 
$256.7 billion in 2020, but this figure does not account for 
the emotional toll or negative mental health outcomes for 
care partners of individuals with AD.

Care partners for persons with dementia are at increased 
risk for symptoms of depression and anxiety, as well as 
generalized anxiety disorder: they fare worse on measures 
of physical, mental, and emotional health compared to care 
partners of older adults with physical but no cognitive impair-
ment (Clipp & George, 1993; Cooper et al., 2007; Ma et al., 
2018; Pinquart & Sörensen, 2003). Anxiety and depressive 
symptoms in care partners are significantly associated with 
certain characteristics of the individual with dementia, par-
ticularly dementia severity (García-Alberca et al., 2011). Care 
partners experience depressive disorders at higher rates than 
the approximately 15% prevalence of major and minor de-
pression found among community-dwelling older adults in 
a meta-analysis (Gallo & Lebowitz, 1999): a separate meta-
analysis found 22.3% of caregivers had a depressive disorder 
(Cuijpers, 2005). Another meta-analysis of care partners for 
persons with dementia found the aggregate prevalence of 
anxiety measured with various standard instruments was 
43.6% among 392 caregivers across four studies (Sallim 
et al., 2015). Care partners are at increased risk due to their 
caretaking responsibilities and merit increased attention to 
identify and mitigate mental health symptoms (Cooper et al., 
2007; Joling et al., 2015; Largent & Karlawish, 2019).

As biomarkers become increasingly commonplace tools 
to diagnose AD, it is vital to understand the experiences 
of care partners as their loved ones undergo these tests. 
Amyloid-β PET scans are a clinically useful diagnostic tool 
to measure amyloid-β plaque levels in the brain, differentiate 
AD from other causes of dementia, and potentially inform 
clinical management of individuals with memory impairment 
(Blennow et  al., 2015; Fleisher et  al., 2011; Marcus et  al., 
2014; Rabinovici et al., 2019). While studies to date indicate 
that patients themselves may not exhibit worsening psycho-
logical symptoms after learning their scan results (Lim et al., 
2016; Lingler et al., 2020; Taswell et al., 2018), little research 
has examined the experiences of care partners of persons 
living with cognitive impairment as they learn these results. 

Previous work by our team demonstrated that 83% of per-
sons with cognitive impairment and 85% of their care part-
ners correctly reported amyloid-β PET scan results (James 
et al., 2020). In one small study, receiving scan results also 
improved acceptance of the disease process in care partners 
and provided better understanding of their loved one’s con-
dition (Bensaïdane et al., 2016). However, a randomized clin-
ical trial (RCT) found that receiving scan results decreased 
self-efficacy for coping with mild cognitive impairment 
(MCI) in care partners (Lingler et al., 2020), demonstrating 
a potential need for emotional support. Interviews with 70 
care partners of individuals without cognitive impairment re-
ceiving amyloid PET scans further indicated that care part-
ners’ preferences should be incorporated into diagnostic 
disclosure guidelines (Largent et al., 2021). Care partners of 
individuals with cognitive impairment differ in many ways 
from care partners of those without cognitive impairment, 
and little is known about their experiences receiving amy-
loid PET scan results, despite their vital role in patient care. 
They are often referred to as the “invisible second patient”: 
they are as valuable to the care team (particularly in research 
settings) as they are to the person with cognitive impairment, 
yet their needs are often neglected in the diagnostic and treat-
ment process (Black et al., 2018; Brodaty & Donkin, 2009).

Further investigation is necessary to understand the 
experiences of care partners of persons with cognitive im-
pairment receiving amyloid-β PET scan results to offer 
appropriate support. Pharmacological advances in AD 
treatments will likely increase the frequency with which 
PET scans are used (Grundman et  al., 2013), but know-
ledge of how care partners react to and make meaning of 
these results is slim. To address this dearth of knowledge, 
we utilized an exploratory, sequential mixed-methods re-
search design. Qualitative analysis of open-ended interview 
responses about experiences receiving scan results informed 
hypotheses that were then examined through quantitative 
analyses of survey data about depressive (Patient Health 
Questionnaire-2 [PHQ-2]) and anxious (six-item State–
Trait Anxiety Inventory [STAI-6]) symptoms. The research 
question guiding our qualitative investigation was: what 
are care partners’ reactions to their loved one receiving neg-
ative (not-elevated) or positive (elevated) amyloid PET scan 
results? Based on our qualitative findings, we then sought 
to confirm our hypothesis that among recipients of elevated 
amyloid PET scan results, care partners to persons with 
MCI would have stronger negative reactions and poorer 
emotional health compared to care partners for individuals 
with dementia using quantitative analysis of standardized 
survey measures.

Research Design and Methods
Study Design and Population
This study uses baseline data from the prospective co-
hort study: “Caregivers’ Reactions and Experience, a sup-
plemental study of the Imaging Dementia Evidence for 
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Amyloid Scanning (CARE IDEAS) Study.” The IDEAS study 
was an observational, open-label, longitudinal cohort study 
which enrolled a total of 16,008 Medicare beneficiaries 
with MCI or dementia of uncertain etiology who received 
an amyloid PET scan. Eligible participants were recruited 
between February 2016 and September 2017 from 595 de-
mentia care practices and academic medical centers across 
the United States. Participants received amyloid PET scans 
reimbursed by Medicare, with the overall goal of under-
standing how scan results may influence patient-related 
clinical outcomes (e.g., appropriate drug or treatment 
changes). All inclusion and exclusion criteria have been re-
ported in previous publications (Rabinovici et al., 2019).

For the CARE IDEAS study, we recruited a subsample of 
2,228 IDEAS participants and 1,872 of their care partners 
from 415 dementia care practices across 40 states. Only 
respondents with a potential care partner were screened for 
inclusion in the CARE IDEAS study, as previously reported 
(Jutkowitz et al., 2020). The aim of the CARE IDEAS study 
was to further explore the experiences of patients and care 
partners after learning scan results through a combination 
of quantitative survey questionnaires with standardized 
measures and open-ended qualitative questions. This in-
formation, integrated with clinical data from the parent 
IDEAS study, offers an enhanced understanding of the im-
pact of amyloid PET scan results on patient-related clin-
ical outcomes, patient and care partner decision making, 
care preferences, cognitive status, and emotional well-being 
after receiving results. The median time elapsed between a 
patient’s PET scan and participation in the baseline CARE 
IDEAS survey was 4.5  months. We combined qualitative 
analysis of the open-ended interview responses provided 
by care partners with an examination of the association of 
scan results and level of impairment with anxiety and de-
pressive symptoms among care partners. The CARE IDEAS 
study was approved by the Institutional Review Board at 
Brown University (Protocol #1606001534).

Methods of Data Collection

The primary method of data collection was a structured 
telephone survey questionnaire administered to 1,872 care 
partners. Care partner questionnaires comprised standard 
items measuring sociodemographic characteristics, aspects 
of decision making related to the patients’ preferences, care 
partner cognitive function, and symptoms of anxiety and 
depression, as well as assessment of the patient’s ability 
to function despite memory impairment. Additionally, a 
subset of care partners was asked five open-ended interview 
questions as part of the survey and answers were audio-
recorded with permission. The open-ended questions con-
cerned what made the care partner aware of problems with 
the patient’s memory, what the results of the scan mean ac-
cording to the doctor, how the scan influences plans for the 
patient’s future, how they hope that the scan will affect the 
patient’s care and treatment, and how difficult it was to get 

the diagnosis (see Supplementary Material for open-ended 
questions included in qualitative analysis). While the fifth 
question about how difficult it was to get the diagnosis 
elicited the most information about emotional response to 
the disclosure of test results, we considered all questions 
with potentially relevant answers during analysis because 
participants would at times continue their narrative across 
questions and repeat important information. The survey 
firm interviewers did not prompt participants for addi-
tional information and the qualitative data are overall more 
structured and shorter than what semistructured interviews 
usually would yield.

Qualitative Data Analysis and Sample Selection

Verbatim transcripts of responses were imported into 
NVivo (Version 12)  and analyzed by two authors (E. 
Bélanger and T. T. Wetle) using qualitative content analysis 
following the conventional approach described by Hsieh 
and Shannon (2005). The coding process consisted of 
reading transcripts closely for each participant, followed 
by line-by-line coding to derive detailed codes that were 
then clustered around larger meaningful categories 
through an iterative process. Preliminary codes were 
generated from the list of open-ended interview questions 
(e.g., classifying symptoms as reported in Question 1: 
memory loss, gait changes, and other indicators), but 
the majority of analysis was inductive as we captured 
emergent content from participants’ responses. Regular 
team meetings were held to discuss the development of 
the coding book with clear definitions and examples for 
each code, before applying these to all transcripts. Coding 
was then compared across researchers by a third coder 
(J. D’Silva), and any discordance was discussed until con-
sensus was reached. After the qualitative content analysis 
process had been completed, open-ended responses were 
stratified by diagnostic category (MCI vs dementia) and 
scan result (elevated beta-amyloid vs not-elevated) using 
survey data and further examined using NVivo matrix 
coding queries to determine how coded content differed 
across these groups.

Given the large number of participants who answered 
open-ended questions and relatively short recordings 
ranging in duration from 1 to 19 min, we conducted anal-
ysis in waves to make sure that we reached saturation. We 
started with two initial randomly selected batches of 50 
dyads to develop the coding book, following an explor-
atory, inductive approach suitable for a relatively novel 
diagnostic test. After randomly selecting 100 additional 
responses, the team agreed that saturation had been reached 
insofar as no novel information was gleaned from the addi-
tional transcripts. Of the 200 selected dyads who answered 
the open-ended questionnaires, 196 care partners from 
123 different dementia care practices had audio recordings 
that were of sufficient quality to be transcribed included 
in the qualitative analysis. Those with missing responses 
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on relevant quantitative data (N = 9) were retained at this 
stage including one inconclusive amyloid scan result.

Sequential Mixed-Methods Integration

Based on qualitative findings from the open-ended questions 
along stratifying survey variables, we hypothesized that care 
partners to persons with MCI have stronger negative emotional 
reactions to scan results indicating elevated amyloid plaque 
and therefore higher levels of depressive and anxiety symptoms 
compared to care partners for persons with dementia with el-
evated amyloid levels. The qualitative and quantitative meas-
ures were collected concurrently (see Figure 1), and analysis 
was conducted sequentially with qualitative results informing 
quantitative analysis. Through this mixed-methods design, 
participants’ experiences informed our findings and grounded 
our conclusions in a process that was both inductive and de-
ductive. By combining our inductive qualitative conclusions 
with hypothesis testing through statistical methods, our study 
offers a considered perspective on a little-researched topic.

Quantitative Sample and Study Measures

Our primary dependent variables of interest were symptoms 
of depression and anxiety. Depressive symptoms were 
measured using the standard PHQ-2, asking about the fre-
quency of anhedonia, “Little interest or pleasure in doing 
things?” and dysthymia, “Feeling down, depressed, or 

hopeless?” during the past 2 weeks on a 4-point Likert scale 
from “0 = not at all” to “3 = nearly every day.” A score of 3 
or more out of 6 has been deemed optimal for the screening 
of depressive symptoms and would warrant further assess-
ment by a licensed clinician (Kroenke et al., 2003). To cap-
ture anxiety levels, care partners were asked to complete 
the STAI-6 (Marteau & Bekker, 1992), a shorter version 
of the original 40-item STAI questionnaires (Spielberger 
et al., 1983) widely used by health researchers. The STAI-6 
questionnaire assesses the following six components: “I feel 
calm,” “I am tense,” “I feel upset,” “I am relaxed,” “I feel 
content,” and “I am worried,” using a Likert-ranking scale 
ranging from 1 to 4 representing “not at all,” “somewhat,” 
“moderately,” and “very much,” in ascending order for 
each item. After transformation of reversed items, the total 
sum of responses results in a score range of 6–36. Using 
this score range, a cutoff point of 1 SD above the mean 
(mean: 10.19, SD: 3.88; Millar et al., 1995) was used to 
dichotomize the STAI-6 variable into a categorical binary 
variable representing two categories for levels of anxiety: 
“higher anxiety than average” or not. Respondents were 
excluded from analyses if they had missing values on de-
pressive symptoms (N = 39) or anxiety (N = 28).

Scan results were categorized as either “positive” or “nega-
tive” for elevated amyloid-beta deposition in the brain. A neg-
ative scan suggests a reduced probability of developing AD 
and an elevated or positive scan suggests probable AD among 
those with dementia and increased likelihood of developing AD 
among those with MCI. While elevated scan results do not de-
finitively confirm a diagnosis of AD or correlate with diagnostic 
measures for cognitive impairment, they are used as a strong 
clinical indicator of probable AD that may help revise treat-
ment plans for patients with cognitive impairment of previously 
uncertain etiology (Blennow et al., 2015; Fleisher et al., 2011; 
Marcus et al., 2014). Seven care partners were excluded from 
the quantitative analysis due to missing or inconclusive scans.

To differentiate between preexisting levels of cognitive im-
pairment among patients, we used patients’ diagnostic category 
as determined by a memory specialist at enrollment into the 
IDEAS study (i.e., MCI vs dementia), prior to receiving the PET 
scan (Rabinovici et al., 2019). The key distinction between the 
two categories relates to the level or severity of cognitive impair-
ment. Persons described as living with MCI exhibit evidence of 
mild cognitive decline from previous levels in one or more cog-
nitive domains, but their impairment does not interfere with 
their capacity for independence. Persons with dementia are 
described as experiencing a significant cognitive decline in one 
or more domains, with deficits interfering with independence 
in activities of daily life such as paying bills or managing med-
ication (Albert et al., 2011; American Psychiatric Association, 
2013; Jack et al., 2018; McKhann et al., 2011).

We controlled for care partners’ subjective reports of 
patient everyday cognitive function using the 12-item eve-
ryday cognition scale (E-COG-12; Tomaszewski Farias et al., 
2011)—a shortened version of the original 39-item E-COG 
scale (Farias et al., 2008). Both versions of the E-COG scale Figure 1. Mixed-Methods Integration.
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assess the following six domains relevant to patients’ daily 
cognition and functioning as observed by their care partner: 
memory, language, visuospatial abilities, planning, orga-
nization, and divided attention (Farias et  al., 2008). Care 
partners reported the person with cognitive impairment’s 
current performance on common daily activities in these 
domains compared to 10 years prior. Using a Likert-rating 
scale between “1 = better or no change” to “4 = consistently 
much worse” for 12 items, a score ranging from 12 to 48 
was obtained. The total score was summed and divided by 
the number of items completed by the care partner to ob-
tain an overall average score for E-COG-12 ranging from 
1 to 4, with higher score indicating worsening impairment 
in everyday cognition. Finally, we adjusted for important 
sociodemographic variables that may be associated with the 
likelihood of exhibiting depressive symptoms and anxiety 
(García-Alberca et al., 2011; Haley et al., 2004; O’Rourke 
et al., 2010; Sallim et al., 2015; Watson et al., 2019). These 
variables included gender (dichotomous: male or female), age 
(categorical: below 65 years, 65–74 years, 75–84 years, and 
85 years and older), race/ethnicity (categorical: non-Hispanic 
White, Hispanic White, non-Hispanic African American, and 
Other), and level of education (categorical: secondary or less, 
some college without degree, bachelor’s degree, and grad-
uate degree). All responses with missing values for covariates 
(N = 37) were excluded from analyses.

Statistical Analyses

We first examined the levels of anxiety and depressive 
symptoms of the study sample through descriptive statistics. 
We then estimated logistic regression models to obtain unad-
justed odds ratios (ORs) to understand the relationship be-
tween each of the independent variables and the odds of having 
high levels of anxious and depressive symptoms among care 
partners. We used multivariable logistic regression analyses to 
obtain adjusted ORs for the independent associations of scan 
result (elevated vs not-elevated) and preexisting diagnostic cat-
egory (dementia vs MCI), controlling for important covariates 
including age, gender, race/ethnicity, education level, and 
E-COG-12 score. Finally, we fit an additional multivariable 
logistic regression model to test an interaction term between 
amyloid PET scan results and preexisting dementia diagnostic 
category, which could affect the odds of increased levels of 
anxious and depressive symptoms among care partners based 
on care partner expectations of scan results. Following sig-
nificant interaction results, the same models were estimated 
among stratified samples of care partners of patients with MCI 
and dementia to obtain an effect size in each group. Statistical 
analyses were performed using Stata (StataCorp, 2017).

Results
Qualitative Results
The qualitative subsample comprised 196 care partners 
(see Table 1), a majority of whom were female, married or 

living with a domestic partner, and non-Hispanic White. 
Approximately 85% were above the age of 65, and they 
were overall highly educated: 34.7% had completed grad-
uate education. They were caring for persons with cog-
nitive impairment with an average E-COG-12 score of 
2.3, indicating worsening dependency. At the time of re-
cruitment to the IDEAS study, 24% of participants had 
dementia.

As demonstrated in Table 2, the qualitative data sug-
gest that care partners experienced more difficult emotions 
when the scan results did not align with their expectations, 
particularly when a person with mild impairment showed 
elevated amyloid plaque. Such participants described the 
scan results as “shocking,” “distressing,” and “devastating,” 
when learning that the person they were caring for had el-
evated amyloid plaque, especially when they attributed 
memory issues to other causes, such as normal aging:

It was shocking and surprising, because it was some-
thing we didn’t expect. We really expected it just to be 
nothing. Very surreal … I  guess. Since there were no 
changes immediately over the last year, I mean there’s 
been small changes but nothing that … He’s going to be 
81 so at 81 people forget things. (Care partner to person 
with MCI; elevated amyloid)

Participants reported their emotions toward receiving the 
scan results in different ways, describing being “very upset” 
upon learning the “difficult” news, and that it was “a blow 
to us both.”

Care partners who reported having considered the pos-
sibility of AD were less shocked by elevated scan results, 
even among those with MCI: “It wasn’t that difficult to re-
ceive it [scan results], because I had already told him what 
I  suspected it was [laugh]” (care partner to person with 
MCI; elevated amyloid). Similarly, many care partners of 
persons with dementia expressed gratitude for the confir-
mation and ability to plan ahead, knowing that amyloid 
levels indicated probable AD.

You tend to want to believe that it might be something 
else, especially since there was no real definitive test up 
to then, to get a better handle on what might be going 
on. Now we feel at least that we have more knowledge 
of what we’re dealing with. (Care partner of person with 
dementia; elevated amyloid)

For care partners of persons with MCI, receiving news of 
not-elevated amyloid plaque was welcome news. Relief was 
a recurring emotion reported among these participants, 
and was never mentioned in our data by those whose scan 
results revealed elevated amyloid. “Well, it was very positive 
and uplifting to know that we’re not facing Alzheimer’s” 
(care partner of person with MCI; not-elevated amyloid). 
Not all care partners expressed relief at obtaining not-
elevated scan results; many mentioned uncertainty and 
seeking other causes of progressive memory issues (see 
Table 2). While a not-elevated scan result provided hope 
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for a perhaps less severe trajectory of decline in cognitive 
function, many care partners were candid about the likeli-
hood of enduring memory impairment with an unpredict-
able course of illness:

Well, we will continue our life as we have, he may 
continue to have memory loss but it won’t be due to 
Alzheimer’s. There’s 78 types of memory impairment or 
dementia, so we will just take signs and symptoms as 
they occur and follow care as we can. It’s a little bit 
difficult. The PET scan isn’t really … I think in a pos-
itive sense you still can have some of the symptoms of 
Alzheimer’s, but it will not be as severe. (Care partner of 
person with MCI; not-elevated amyloid)

Quantitative Results

Of the total participants enrolled in the original IDEAS 
study, 2,228 patients completed the baseline structured 
telephone interviews for the CARE IDEAS supplement. 
Of this sample, 1,872 care partners were eligible for 
analysis; 356 care partners did not complete an interview 

for various reasons. After excluding those with missing 
values for independent and dependent variables and all 
covariates selected for analysis, we restricted our final an-
alytical sample to 94.1% of the eligible care partner pop-
ulation (N = 1,761). The quantitative analytical sample, 
as seen in Table 1, was very similar to the qualitative 
subsample.

In this sample, 7.8% of care partners had a score of 3 
or above on the PHQ-2, indicating positive screening for 
depression. In our fully adjusted models (Table 3), the odds 
of a care partner having clinically significant depressive 
symptoms was 1.93 (95% confidence interval [CI]: 1.50, 
2.49) times higher for each point increase on the patient’s 
E-COG-12 score. Neither amyloid scan results nor diag-
nostic category at the time of the scan were significantly as-
sociated with the likelihood of depressive symptoms. There 
was no statistically significant interaction either between 
scan results or diagnostic category and care partner depres-
sive symptoms (p = .997).

A total of 19.4% of care partners had higher levels of 
anxiety than the sample average on their STAI-6 assess-
ment. As can be seen in Table 4, across patients with MCI 

Table 1. Descriptive Characteristics of Care Partners in the CARE IDEAS Study

Characteristic 

Qualitative subsample (n = 196)
Quantitative analytical sample 
(N = 1,761)

n % M (SD) n % M (SD) 

Age
 Below 65 30 15.3  339 19.2  
 65–74 93 47.4  829 47.1  
 75–84 66 33.7  542 30.8  
 85 and older NRa   51 2.9  
Gender
 Male 62 31.6  568 32.3  
 Female 134 68.4  1193 67.7  
Race/ethnicity
 White, non-Hispanic 186 94.9  1,655 94.0  
Marital status
 Married/domestic partner 186 94.9  1,670 94.8  
Education
 High school or less 29 14.8  25 14.4  
 Some college 55 28.1  491 27.9  
 College degree 44 22.5  481 27.3  
 Graduate degree 68 34.7  536 30.4  
Everyday cognitive function 0–4   2.3 (0.7)   2.2 (0.7)
Diagnostic category of person with cognitive impairment
 Mild cognitive impairment 149 76.0  1,292 73.4  
 Dementia 47 24.0  469 26.6  
Scan results of person with cognitive impairmentb

 Positive: elevated amyloid 131 66.8  1,209 68.7  
 Negative: not-elevated amyloid 64 32.7  552 31.4  

Notes: Percentages may not add to 100% due to missing values. CARE IDEAS Study = Caregivers’ Reactions and Experience, a supplemental study of the Imaging 
Dementia Evidence for Amyloid Scanning study; SD = standard deviation.
aNot reported because of small cell numbers.
bOne or more scans were inconclusive.
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and dementia, care partners of persons with elevated am-
yloid PET scan results had an average of 1.46 (95% CI: 
1.10, 1.95) times the odds of high anxiety compared to 
those caring for individuals without elevated scans. After 
adjusting for relevant covariates there was also a strong, 
statistically significant relationship between higher anxiety 
and more severe E-COG-12 score, with a one-point increase 
in impairment being associated with over twice the odds 
of having high anxiety levels. There was also a significant 
interaction between diagnostic category and amyloid scan 
results (p = .007), demonstrating a different relationship be-
tween anxiety and elevated amyloid PET scans among care 
partners of persons with dementia. Stratified analyses indi-
cated that among care partners of persons with MCI, an 
elevated PET scan was associated with significantly higher 
odds of high anxiety (OR: 1.83; 95% CI: 1.29, 2.58), while 
this was not the case among care partners of persons with 
dementia. A strong association remained between more se-
vere cognitive impairment (E-COG-12) and high anxiety 
among our samples of care partners of persons with MCI 
(OR: 2.29, 95% CI: 1.83, 2.86) and dementia (OR: 1.86, 
95% CI: 1.34, 2.57).

Discussion and Implications
In this study, we explored care partners’ reactions to their 
loved ones receiving amyloid PET scan results. Our qualita-
tive results demonstrated that care partners not expecting 

elevated amyloid levels reported negative emotions, in-
cluding shock and distress. These emotions were more com-
monly mentioned by care partners of persons with MCI 
than those caring for persons with dementia at the time of 
the scan. The quantitative results confirmed the hypothesis 
derived from qualitative findings, whereby elevated amyloid 
PET scan results were associated with higher levels of anx-
iety among care partners of persons with MCI, even after 
controlling for covariates. As anxiety was coded as a dis-
tributional cutoff, our categorization of “higher anxiety” is 
specific to this sample. Importantly, patients’ worsening im-
pairment in everyday cognitive function remained strongly 
associated with both depressive symptoms and anxiety 
levels among care partners, even in fully adjusted models.

Prior to this work, little was known about the 
experiences of care partners of persons with cognitive im-
pairment receiving PET scan results. One study investigated 
the preferences of individuals with and without cognitive 
impairment and their care partners for receiving PET scan 
results, but did not offer PET scans. Participants indicated 
that they would prefer the results to be presented as a risk 
assessment, rather than a diagnosis, and that psychosocial 
support be available after disclosure (Milne et al., 2018). 
These results resonate with another qualitative study of 29 
caregivers about the disclosure of the diagnosis of dementia 
itself, with participants preferring progressive disclosure, 
specifically mentioning the possibility of AD or dementia 
early on in the diagnostic process, to allow patients and 

Table 2. Care Partners’ Emotional Reactions Stratified by Level of Impairment and Scan Results

Level of impair-
ment Elevated amyloid Not-elevated amyloid 

Mild cognitive 
impairment

“Getting the results, I mean it shocked us … In a way, I think it 
shocked me more, maybe, than him. I don’t know if he thought 
about maybe he was going down that road or not. I think he’d 
mentioned it a couple times, ‘Well, maybe that’s what I have.’ But 
it seems like it hit me more than him.”  

“The tests were positive for Alzheimer’s, and the news was devas-
tating.”  

“I can honestly say that when we received them, we weren’t shocked, 
because we were expecting it. So it wasn’t a shock. Did it upset 
us? I think maybe yeah, it does upset you a little bit, because you 
know what’s coming down the road.”

“It relieved us, because we were really … Because 
of the memory loss, we were really afraid that he 
did have Alzheimer’s, so we were very relieved.”  

“Well it was negative. I’m not sure. Just knowing 
that that’s a relief, but looking at other things 
that might be causing similar issues.”  

“Well it gives a little more hope that it’s just more 
of age related, maybe dementia type things that 
means she won’t go down as fast, compared to 
maybe Alzheimer’s patients.”

Dementia “Actually, he suspected it and told me that’s what he thought that 
it was. So when we got the confirmation, it wasn’t a big shock or 
anything.”  

“I’m certainly grateful that we’re on that … I’m not grateful we have 
the diagnosis but that the diagnosis was found sooner than later 
and that they can continue to treat him and do what we can with 
some ongoing … at this.”

“I think the fact that he did not have Alzheimer’s 
was a big relief because he’s more frightened of 
Alzheimer’s than he is of arteriosclerosis of the 
vessels in his brain. So I don’t think the PET 
(positron emission tomography) scan has really 
changed his care.”  

“I don’t know that it’s actually influenced our 
plans. We still are gonna have to deal with de-
mentia. It’s just that it’s most likely a blood flow 
situation or something.”

Note: Bolding and italics added for emphasis.
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families time to process and prepare (Byszewski et  al., 
2007).

A growing body of literature has been examining the 
relationship between the disclosure of elevated amyloid 
levels and the anxious and depressive symptoms of care 
partners to persons with cognitive impairment. An RCT 
of 82 dyads of persons with cognitive impairment and 
their caregivers found no change in depressive or anxious 
symptoms over time as a factor of receiving amyloid PET 
scan results (Lingler et al., 2020). However, caregivers to 
persons with elevated amyloid had significantly higher 
negative reactions to the scan results, as indicated by 
standard measures of distress developed for AD genetic 
screening. Conversely, Bensaïdane and colleagues (2016) 
found that disclosure of amyloid scan results to a sample 
of 28 patients with atypical dementia syndrome improved 
caregiver outcomes, including anxiety and depression, 
regardless of PET scan result. Another small qualitative 
investigation found that care partners experienced sim-
ilar emotional reactions to those expressed in our results. 
Grill and colleagues (2017) found that eight caregivers 
of 20 dyads with varying levels of cognitive impairment 
who learned of elevated amyloid levels expressed sadness 

or despair, although they were not assessed for depressive 
or anxiety symptoms. Findings from studies about other 
AD biomarkers, such as apolipoprotein E4 genotyping, 
also suggest that persons with more emotional distress 
before undergoing screening were at increased risk of 
exhibiting increased depressive and anxious symptoms 
after results disclosure (Green et al., 2009).

This study had several limitations. We did not con-
duct an RCT and the absence of a control condition limits 
our ability to isolate the impact of communicating amy-
loid scan results on care partner emotional well-being. We 
also did not measure anxiety or depressive symptoms in 
care partners prior to the person with cognitive impair-
ment receiving an amyloid PET scan; thus, we are unable 
to determine whether the scan results increased care part-
ners’ anxious and depressive symptoms or that symptoms 
differed from baseline. Longitudinal examination of emo-
tional well-being among care partners of patients who 
receive early amyloid PET scan results is also warranted 
to determine whether anxious symptoms persist. A  pro-
spective cohort of 181 nondepressed spousal care part-
ners for persons with dementia in the Netherlands found 
that 60% of care partners developed a depressive and/or 

Table 3. Odds Ratios (ORs) of Depressive Symptoms Among Care Partners (N = 1,761)

Measure 

Unadjusted models Adjusted modela 

OR (95% CI) OR (95% CI)

Everyday cognitive function (0–4) 1.85 (1.46, 2.34) 1.93 (1.50, 2.49)
Diagnostic category of person with cognitive impairment
 MCI Ref. (—) Ref. (—)
 Dementia 1.02 (0.69, 1.51) 0.75 (0.49, 1.14)
Scan results of person with cognitive impairment
 Elevated amyloid 1.08 (0.73, 1.57) 0.99 (0.67, 1.47)
 Not-elevated amyloid Ref. (—) Ref. (—)

Notes: CI = confidence interval; MCI = mild cognitive impairment.
aAdjusted for age, gender, race/ethnicity, and education.

Table 4. Odds Ratios (ORs) of High Anxiety Among Care Partners

Measure 

Full sample  N = 1,761 Stratified analyses

Unadjusted model Adjusted modela 
Adjusted modela  
MCI: N = 1,292 

Adjusted modela  
Dementia: N = 469 

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Everyday cognitive function (0–4) 2.20 (1.86, 2.60) 2.10 (1.76, 2.52) 2.29 (1.83, 2.86) 1.86 (1.34, 2.57)
Diagnostic category of person with cognitive impairment
 MCI Ref. (—) Ref. (—) N/A N/A
 Dementia 1.43 (1.11, 1.85) 0.98 (0.74, 1.30) N/A N/A
Scan results of person with cognitive impairment
 Elevated amyloid 1.53 (1.17, 2.01) 1.46 (1.10, 1.95) 1.83 (1.29, 2.58) 0.77 (0.46, 1.31)
 Not-elevated amyloid Ref. (—) Ref. (—) Ref. (—) Ref. (—)

Notes: CI = confidence interval; MCI = mild cognitive impairment.
aAdjusted for age, gender, race/ethnicity, and education.
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anxiety disorder over a 24-month follow-up period (Joling 
et al., 2015), indicating that mental health symptoms de-
velop over time in this population. The aforementioned 
RCT that provided amyloid scan results to 82 dyads of 
caregivers and persons with cognitive impairment also con-
firmed that caregivers developed higher levels of anxiety 
over time regardless of amyloid PET scan results (Lingler 
et al., 2020). It is also possible that individuals who were 
more concerned or anxious about their health were more 
likely to seek care in a specialized memory clinic and may 
be more represented in our sample. Our sample contained 
fewer care partners of persons with dementia than care 
partners of persons with MCI, which could have reduced 
our statistical power to detect a significant association 
between elevated amyloid plaque and anxiety levels in 
the former group. Our sample was also more highly ed-
ucated and less racially/ethnically diverse than the overall 
U.S.  population, which may limit the generalizability of 
our results. Finally, we lacked information about how the 
amyloid PET scan results were communicated to persons 
with cognitive impairment and their care partners as part 
of routine clinical care during the IDEAS parent study, 
which represents an important area of future research and 
potential intervention.

Care partners’ reactions to receiving the amyloid PET 
scan results of a loved one with cognitive impairment had 
yet to be fully investigated in a larger sample prior to our 
work, and our results therefore have important implications 
for research and practice. Care partners who did not expect 
an elevated amyloid result, particularly those caring for per-
sons with limited cognitive impairment, experienced shock 
and distress, and anticipating this reaction may help to ad-
dress the high level of anxiety observed in this population. 
Amyloid PET scans may become more widely administered 
as a diagnostic tool to determine eligibility for new phar-
macological treatments among persons with memory im-
pairment, increasing the relevance of our results. Moreover, 
better understanding the potential reactions of care part-
ners can prepare clinicians to fully support care partners 
throughout the diagnostic process and beyond and should 
inform referral to appropriate resources (Lingler et  al., 
2020; Milne et al., 2018). Future studies should explore the 
impact of supportive interventions to prepare care partners 
for the possible results of amyloid PET scans. Additionally, 
clinical practice should prioritize counseling and referrals 
for care partners who express shock and distress upon 
learning loved ones’ results to address the high levels of 
anxiety in this population. Care partners are a vital com-
ponent of the care team for persons with cognitive impair-
ment, and the emotional toll of caregiving should not be 
ignored.
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