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Abstract

INTRODUCTION: Non-amnestic presentations of neurodegenerative dementias, including
posterior- and visual-predominant cognitive forms, are under-recognized. Specific screening
measures for posterior cortical symptoms could allow for earlier, more accurate diagnosis and
directed treatment.

METHODS: Based on clinical experience with posterior cortical atrophy evaluations, high-yield
screening questions were collected and organized into a 15-item self-report questionnaire, titled
the Colorado Posterior Cortical Questionnaire (CPC-Q). The CPC-Q was then piloted within a
longitudinal cohort of cognitive aging, including sixty-three older adults, including healthy older
adults (n=33) and adults with either amnestic Alzheimer’s disease (n=21) or posterior cortical
atrophy (PCA, n=9).

RESULTS: The CPC-Q demonstrated acceptable psychometric properties (internal consistency,
a =0.89; mean item-total correlation=0.62), correlated strongly with visuospatial measures on
cognitive testing (p<0.001), and could distinguish PCA from non-PCA groups (p<0.001; AUC
0.94 (95% CI 0.88, 1.0)).

CONCLUSIONS: The CPC-Q captured posterior cortical symptoms in older adults, using a

gold standard of expert consensus PCA diagnosis. Future studies will validate the CPC-Q in a
larger cohort, with recruitment of additional PCA participants, to evaluate its convergent and
discriminant validity more thoroughly. As a short, self-report tool, the CPC-Q demonstrates
potential to improve detection of non-amnestic neurodegenerative dementias in the clinical setting.
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Introduction

Non-amnestic cognitive changes are common in aging adults with neurodegenerative
syndromes (Possin, 2010) and have been linked with younger ages of onset of Alzheimer’s
disease (AD) pathology (Barnes et al., 2015; Blenkinsop et al., 2020). However, these
symptoms are frequently under-recognized in clinical evaluations, which can lead to
inaccurate diagnosis and incomplete treatment plans. The limited evaluation of non-amnestic
symptoms in clinical settings likely stems from both patient and provider factors: patients
may not identify these cognitive changes as relevant to their clinical evaluation and providers
may not have access to appropriate non-memory screening measures (Bradford et al., 2009;
Crutch et al., 2012; Holden et al., 2020). Non-memory symptoms have significant diagnostic
and functional implications; enhanced detection of such symptoms would improve accuracy
of complex syndrome diagnosis and benefit patient quality of life (de Vugt & Verhey, 2013;
Dubois et al., 2016).

Symptoms arising from posterior cortical dysfunction are among the most underappreciated
indicators of degenerative disease (Crutch et al., 2017). These symptoms include
dysfunction of cognitive processes subserved by occipital, posterior parietal, and posterior
temporal regions of the brain and may manifest as visuospatial and visuoperceptual
difficulties, as well as dysfunction in non-visual realms including dyspraxia, left/right
disorientation, and dyscalculia (Crutch et al., 2012; Possin, 2010; Salimi et al., 2018).
Posterior cortical signs and symptoms that are prominent, progressive, and evident early
in a disease course, with relative sparing of memory and other cognitive domains, are the
core features of posterior cortical atrophy (PCA) syndrome, an atypical neurodegenerative
syndrome most commonly due to underlying AD pathology (Crutch et al., 2017).
Posterior cortical symptoms are also present in amnestic AD and Lewy body dementia
(LBD), with these patients performing worse than healthy aging adults on “dorsal

stream” neuropsychological measures of visual localization and angle discrimination, as
well as “ventral stream” indicators of object recognition (Possin, 2010; Quental et al.,
2009). Moreover, people with AD often display progressive loss of calculation abilities
over time (Martin et al., 2003). Symptoms may vary in severity due to the temporal
sequence and topographic distribution of neuropathology, but the majority of patients with
neurodegenerative dementia will display some degree of posterior cortical dysfunction as
their disease progresses.

Currently, few self-report questionnaires incorporate questions to assess the onset of
visuospatial and visuoperceptual symptoms in neurodegenerative diseases, instead focusing
on early memory difficulties and/or changes in executive functions. To our knowledge,
there are only two recently developed questionnaires specifically dedicated to the evaluation
of posterior cortical symptoms, neither of which are self-report: one developed within a
large dementia registry project based in Taiwan (History-based Atrtificial Intelligent Clinical
Dementia Diagnostic System (HAICDDS)) (Wang et al., 2020), and another designed

to characterize symptomology in patients with PCA (Croisile & Mollion, 2011). Within

the HAICDDS registry, a seven-question, informant-based visuospatial and visuomotor
questionnaire (HAI-VSQ) was deployed, demonstrating good sensitivity and specificity
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for distinguishing DLB from AD and controls within the registry, though other posterior-
predominant cognitive syndromes, including PCA, were not evaluated (Wang et al., 2020).
Using a 32-item survey in French for patients and caregivers, Croisile and Mollion (Croisile
& Mollion, 2011) were able to differentiate between PCA and typical amnestic AD

patients and showed correlations between their measure and an index of global cognitive
function. Although an important addition to the assessment of PCA, there are several
limitations to implementing this survey in a non-specialty-based setting, including the
clinician-administered format, the total number of questions, and the lack of appraisal of
some aspects of posterior cortical function (e.g., mathematical ability).

To address this gap in research and clinical care, we developed a brief, self-report measure,
with the goal of validating a standardized screening tool for posterior cortical symptoms

in clinical evaluations. The 15-item questionnaire, titled the Colorado Posterior Cortical
Questionnaire (CPC-Q), was developed based on common posterior cortical symptoms in
AD and LBD, as well as anecdotal evidence of questions with high yield from clinical
evaluations of patients with PCA through the long-standing partnership between behavioral
neurology and neuro-ophthalmology at our institution. We hypothesized that the CPC-Q
would 1) demonstrate acceptable psychometric properties in its developed form (i.e., strong
internal consistency and limited redundancy using all 15 questions with a 5-point Likert
scale format); 2) exhibit strong concurrent validity with a visuospatial composite score
from neuropsychological testing; and 3) discriminate PCA from non-posterior predominant
presentations (i.e., amnestic AD and healthy older adults).

Scale Development

Participants

Review of the literature revealed no existing self-report questionnaire focusing on early
detection of posterior cortical symptomatology in the clinical setting. A list of clinical
history questions was generated by the study team based on 1) clinical observation of high
yield for detecting posterior cortical dysfunction during clinical assessments, and 2) known
symptomatic manifestations of PCA syndrome. Questions were refined by consensus of

the study team experts (behavioral neurology, neuro-ophthalmology, and neuropsychology)
and a total of fifteen questions were included in the resulting questionnaire, which was
titled the Colorado Posterior Cortical Questionnaire (CPC-Q, Table 1). These questions were
purposefully kept broad in their wording, given the goal of early detection and wide clinical
reach for the CPC-Q. A five-point Likert scale was assigned to each question, ranging from
0 (Never) to 4 (Very Often), leading to total possible scale scores ranging from 0 to 60, with
higher scores reflecting greater frequency of posterior cortical symptoms.

The developed 15-item CPC-Q was piloted within an ongoing longitudinal, observational
study of cognitive aging at the University of Colorado Alzheimer’s and Cognition

Center, the Longitudinal Biomarker and Clinical Phenotyping (Bio-AD) study. Sixty-three
participants independently completed the CPC-Q by self-report on a paper form. All
participants underwent clinical interview, neurological examination, and neuropsychological
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testing. Participants were classified as healthy controls if they were a) community dwelling
older adults, b) had no self or informant report of significant current or recent cognitive
changes in the past year, and ¢) no diagnosis of mild cognitive impairment (MCI) or
dementia. Participants were excluded if they had a major psychiatric disorder, a co-existing
non-AD neurological condition known to affect cognition (e.g., Parkinson’s disease; large
vessel infarct; multiple sclerosis), current evidence or history in the past two years of a
focal brain lesion, current substance abuse, significant systemic medical illness or active
neoplastic disease, significant sensory or motor deficits that would interfere with cognitive
testing, or traumatic brain injury with loss of consciousness greater than five minutes.

Clinical syndrome (i.e., control, AD, PCA) and stage of severity (normal, MCI, dementia)
were reviewed at a case consensus conference with a board-certified neuropsychologist,
two board-certified behavioral neurologists, and clinical research coordinator. Cognitive
diagnoses were made based on NIA-AA clinical criteria for MCI and AD dementia (Albert
etal., 2011; McKhann et al., 2011) and published consensus classification criteria for PCA
(Crutch et al., 2017). A subset of cognitive measures from the research protocol were
reviewed in a consensus conference for this classification; however, to reduce circularity

in our methodological approach, cognitive measures that were reviewed in the consensus
conference for differential diagnosis were separate from those used as primary outcomes in
the research study. All participants provided written informed consent and the study protocol
was approved by the Colorado Multiple Institutional Review Board (Protocol #15-1774).

Cognitive Assessment

Participants completed cognitive testing with the Montreal Cognitive Assessment (MoCA)
(Nasreddine et al., 2005) and the Spanish and English Neuropsychological Assessment
Scales (SENAS) (Mungas, Reed, Haan, et al., 2005). An informant-based interview was also
conducted (Clinical Dementia Rating Scale [CDR] {Morris, 1993, The Clinical Dementia
Rating (CDR): current version and scoring rules}), which was used to assess and rate
severity of functional impairment.

The SENAS battery was based on item response theory (IRT), and psychometrically
matched measures were created across different scales, thus assuring reliability across the
full ability continuum (Mungas et al., 2004; Mungas, Reed, Haan, et al., 2005; Mungas et
al., 2000; Mungas, Reed, Tomaszewski Farias, et al., 2005; Mungas et al., 2011). For the
purposes of this study, IRT composite scores were used for each of the domains described
below. These IRT scores do not have floor or ceiling effects and are normally distributed.
IRT scores may be interpreted as unadjusted standard scores (Mean=0; SD=1) based on a
demographically diverse sample of older adults aged over 60 (Mungas et al., 2004).

Cognitive domains of interest included visuospatial, executive, memory, and language
functions. Visuospatial function was measured using the SENAS spatial IRT composite
(i.e., Spatial Localization scale), which evaluates the ability to perceive and reproduce
two-dimensional spatial relationships. Executive function was assessed with the SENAS
executive IRT composite (digit span backward, visual span backward, list sorting, fluency).
Memory was assessed with a multi-trial list-learning measure from the SENAS (five
learning trials, 15 items) and the memory IRT composite incorporated both learning trials
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and delayed recall. Language was assessed with the language/semantic knowledge IRT
composite, based on scores from a nonverbal picture associate measure and a verbal

object naming task. Administration procedures, measure development, and psychometric
characteristics of the SENAS battery are described in detail elsewhere (Mungas et al., 2004).

Statistical Analyses

Results

Demographic and clinical characteristics of participants were evaluated using descriptive
statistics. For the purposes of these analyses, clinical syndrome was used as the primary
diagnostic grouping. Normality of data was tested using Shapiro-Wilk W tests by diagnostic
group. Depending on these results, either one-way ANOVA or Kruskal-Wallis one-way
ANOVA analyses were performed to evaluate for groupwise differences in demographic
and clinical characteristics between diagnostic groups. Groupwise differences were then
tested by either t-tests or Mann Whitney U tests as appropriate. Frequency of responses

for individual CPC-Q items were tabulated for the overall cohort and by diagnostic group.
Internal consistency of the CPC-Q was assessed using Cronbach’s alpha and item-total
correlations (i.e., the correlation between an item and the total score without that item). For
internal consistency using Cronbach’s alpha, a value of 0.7 and greater, and for item-total
correlation, a value of at least 0.5, were considered acceptable. As a measure of redundancy
in scale items, item-item correlations were calculated and averaged, with an acceptable
item-item correlation set between 0.15 and 0.5. An exploratory factory analysis was also
performed to test dimensionality of the CPC-Q.

For concurrent validity of the CPC-Q with established cognitive measures, pairwise
correlations were calculated between Montreal Cognitive Assessment (MoCA), CDR, and
visuospatial, executive, memory, and language composite scores. Correlations for both total
CPC-Q score and individual CPC-Q scale items were evaluated. A linear regression model,
with CPC-Q total score as the dependent variable, was also used to evaluate the contribution
from each cognitive composite score, with relevant covariates of participant age, education,
and disease duration. For discriminant validity of the CPC-Q, sensitivity, specificity, and
receiver operating characteristic (ROC) curves with the area under the curve (AUC) were
determined for the classification of PCA versus non-PCA (healthy older adults, AD) using
CPC-Q scores. Statistical significance was set at an alpha of 0.05. Statistical analyses were
performed using the Stata statistical software package (StataCorp 2015. Stata Statistical
Software: Release 14. College Station, TX: StataCorp LP).

Participant Characteristics

Demographic and clinical characteristics of the sixty-three participants (33 healthy older
adults, 21 with amnestic AD, 9 with PCA) are presented in Table 2. The healthy older adult
group was not significantly different in terms of age, sex, or years of education compared
to the amnestic AD and PCA groups. The PCA group was significantly younger than the
amnestic AD group, with significantly lower MoCA and visuospatial composite scores.
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Psychometric Properties

Internal consistency of the 15-item CPC-Q is strong (Cronbach’s alpha=0.89). Item-total
correlations were all statistically significant and ranged from 0.32 (Item #15: Recognizing
Tools) to 0.82 (Item #8: Calculating Tip), with a mean item-total correlation of 0.62 (SD
0.14) (Table 1). Item-item correlations for the CPC-Q are presented in Table 3. The mean
item-item correlation was 0.35 (SD 0.17), ranging from 0.02-0.85. Scale item #8 (Are you
having any problems mentally calculating a tip at a restaurant?) correlated significantly
with eight other scale items (items regarding driving (#4), reading (#5, 6), numbers (#7),
faces (#11, 12), hallucinations (#13), and illusions (#9)). The two scale items questioning
problems with reading (Item #5 and 6) and with calculations (Item #7 and 8) also correlated
significantly with one another. The two calculation items also correlated significantly

with the question on visual hallucinations (Item #13), as did those on illusions (#9) and
recognizing faces (#11). The Cronbach’s alpha for the CPC-Q remained strong (0.81) when
items #6 and 8 were removed. Factor analysis of the CPC-Q revealed a total of nine factors,
with the first factor explaining 60 % of the variance (eigenvalue 5.9, Figure 1). Primary
loading factors for CPC-Q items ranged from 0.3 (item #15: Left-Right Confusion) to 0.83
(item #8: Calculating Tip).

Concurrent Validity

Univariately, higher CPC-Q total scores correlated significantly with lower MoCA

scores (r=—0.46, p=0.002), higher CDR scores (r=0.53, p<0.001), lower visuospatial
composite scores (r=—0.66, p<0.001), and lower executive composite scores (r=-0.55,
p<0.001). CPC-Q total scores were also significantly, though less strongly, correlated

with language (r=—0.43, p<0.001) and memory (r=-0.28, p=0.03) composite scores.

Twelve individual scale items correlated significantly with visuospatial composite scores
(correlation coefficients ranging from 0.31 to 0.72; Table 1). Thirteen scale items correlated
significantly with executive composite scores (correlation coefficients ranging from 0.24 to
0.54). Fewer CPC-Q items correlated significantly with the language (10 items) and memory
(6 items) composite scores, and correlations were weaker overall (range 0.25 to 0.46).

A multivariate linear regression model including the four cognitive composite scores,
adjusting for age education, and disease duration, explained 73.9% of the variance in
CPC-Q total score (F (7, 21)=8.51, p=0.0001). Only the visuospatial composite score
significantly predicted CPC-Q score (=—3.8, p=0.03); no other cognitive domain scores
were significantly related to the CPC-Q outcome in this complete model.

Discriminant Validity

CPC-Q total scores were not significantly different between healthy older adults and
amnestic AD participants (mean diff: 1.0, 95% CI -3.3, 1.4; t=-0.8, p=0.4). Total CPC-Q
scores were significantly higher for the PCA group than both the amnestic AD group (mean
diff: 19.7, 95% ClI 12.5, 27, t=5.6, p<0.001) and the healthy older adult group (mean diff:
20.7,95% CI 15.1, 26.4, t=7.8, p<0.001). When binarizing CPC-Q scale items by collapsing
all non-zero item responses, these significant differences were maintained (Table 2, Figure
2).
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The area under the curve for distinguishing PCA from non-PCA with the CPC-Q was 0.94
(95% C1 0.88, 1.0) (Figure 3). A CPC-Q cut-off score of =7/60 demonstrated a sensitivity
of 100% and specificity of 77.8% for PCA diagnosis, with 81% of participants correctly
classified. The area under the curve for distinguishing PCA from amnestic AD with the
CPC-Q was 0.92 (95% CI 0.83, 1.0). A cut-off score of =7/60 demonstrated a sensitivity of
100% and specificity of 71.4% for PCA, with 80% of participants correctly classified.

Discussion

By leveraging extensive clinical experience with diagnosing and managing patients with
PCA, combined with thorough cognitive classification through a longitudinal aging

and cognition study (Bio-AD study), we developed a novel, brief questionnaire for
posterior cortical symptomatology. The Colorado Posterior Cortical Questionnaire (CPC-Q)
demonstrates acceptable psychometric properties in a self-report format, using a 5-point
Likert scale. At least two scale items can likely be removed due to high inter-item
correlations (reading: item #5 or 6 and calculation: item #7 or 8); items with more specific
examples of impairments (#6 and 8) are did demonstrate stronger correlation coefficients
with the visuospatial composite score and may be more useful. We also demonstrated

that the CPC-Q is capturing posterior cortical symptoms, as defined by correlation with
visuospatial and executive neuropsychological tests, and it can reliably distinguish PCA
from non-PCA groups in the clinical research setting.

Posterior cortical symptoms are underreported by patients and families, as well as
underrecognized by clinicians (Holden et al., 2020). With more focus on typical amnestic
presentations of cognitive decline, both among the community and within the medical

field, non-amnestic symptoms remain underappreciated (Wong et al., 2019). This limits our
ability to fully appraise the frequency and severity of non-amnestic syndromes, including
visuospatial and dysexecutive cognitive presentations, especially in earlier stages. PCA is
likely more common than currently thought due to lack of adequate screening measures

for early symptomatic detection (Beh et al., 2015). By instituting broad screening methods,
partnering with ophthalmology and optometry colleagues, there is significant opportunity to
improve detection of posterior cortical variants of cognitive decline. A simple screening tool
would also circumvent perceived barriers to recognition of higher cortical dysfunction due
to neurodegeneration, such as lack of time, knowledge, and adequate resources (Liu et al.,
2020). Not only will such efforts contribute to earlier and more specific cognitive diagnoses,
but there is also potential to improve functionality and independence for those affected by
posterior cortical symptoms detected by such a screening tool.

Posterior cortical symptoms have a substantial impact on patients’ daily lives, as these
neurological functions play key roles in activities of daily living, ranging from completing
community-based tasks (e.g., making change or tipping at a restaurant) to engaging in social
interactions (e.g., recognizing familiar faces). Impairments in posterior cortical functions
have significant implications for both personal and public safety, as visuospatial difficulties
have been linked to increased risk of tripping and falling due to the contributions of these
cognitive processes to gait stability (Amboni et al., 2013; Martin et al., 2009; Martin et

al., 2013). Visual processes are also part of a complex cognitive network that underlies
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the ability to drive competently and safely (Jacobs et al., 2017; Yamasaki & Tobimatsu,
2018). Drivers with AD are over three times more likely to be involved in a motor vehicle
accident at intersections compared to healthy older controls and visuospatial impairments
are specifically linked to safety errors on the road (Aksan et al., 2015; Stinchcombe et al.,
2016). Collectively, these studies highlight the need for early detection and standardized
assessment of posterior cortical symptoms to mitigate risk, address safety issues, and
improve patient quality of life. Our initial findings validating the CPC-Q will help address
this current gap and we will expand upon this work to optimize the performance of this scale
and work towards dissemination.

Although our results did not suggest differences in performance on the CPC-Q between
healthy controls and amnestic AD, strong associations were observed between the CPC-Q
and performance on validated neuropsychological measures of visuospatial functioning. One
consideration is that self-report measures require adequate insight, which may be more
commonly preserved with PCA than with typical AD (Mendez et al., 2002; Tang-Wai et al.,
2004). Furthermore, though spatial difficulties are also common in typical AD, individual
patients vary in the temporal course of their visuospatial symptom onset. Our results suggest
that visual cognitive difficulties detected by neuropsychological testing are also captured by
the CPC-Q, indicating that this self-report tool may still be useful for typical AD and/or
other neurodegenerative syndromes (e.g., LBD) in the context of measurable visuospatial
impairment. Future studies should address the utility of the CPC-Q in typical AD, LBD, and
other neurodegenerative disorders in larger clinical settings.

Univariately, the CPC-Q was associated with all cognitive domains, although associations
were strongest for visuospatial function and executive functions. Nonetheless, only the
visuospatial composite was predictive of the CPC-Q total score when appraising all
cognitive composites simultaneously as predictors in the complete model. Although this

is consistent with our hypotheses, it is worth noting that many neuropsychological measures
of non-visuospatial domains are confounded by visual stimuli. This is the case both in

our study with research-specific measures and in clinical assessments, wherein measures
of language often include visual pictures (i.e., SENAS confrontation naming; SENAS
nonverbal semantic association) and executive control measures frequently incorporate
visuomator processing or visual working memory (i.e., SENAS visual span backwards).
Although removing such items from neuropsychological protocols (both research and
clinical) may help disentangle aspects of visuospatial vs non-visuospatial function, there
is also data to suggest that posterior cortical dysfunction may meaningfully disrupt
frontoparietal connections and parietal-occipital-ventral temporal connections. We elected
to not remove these measures from our composite scores, given that the a) IRT scores

are more robust than individual raw scores, and b) language measures that do not include
visual stimuli (e.g., fluency) have some overlap with executive functions. This is a broader
debate outside the scope of the current research study; however, moving forward, studies
addressing the role of the CPC-Q in early detection of posterior cortical dysfunction should
further investigate the benefit versus detriment of including cognitive measures outside the
canonical visuospatial domain that include visual stimuli.
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Strengths of this study include a participant pool that has been thoroughly evaluated and
cognitively characterized, with adjudication of clinical syndrome and severity of cognitive
impairment through consensus conference procedures. Limitations include a relatively small
sample of PCA participants, though large effect sizes were demonstrated in most of our
analyses even with this small sample. Further, the deployment of the CPC-Q took place in

a clinical research setting, rather than in a clinical setting, where the tool would ultimately
be utilized. While this initial validation study demonstrates a potential role for the CPC-Q,
it is not adequate for establishing the utility of the CPC-Q for its ultimate purpose of
distinguishing the earliest stages of a neurodegenerative process that has a predilection for
posterior cortical regions and corresponding symptoms.

Towards this end, future studies should include validation of the CPC-Q in a larger

cohort, particularly with larger numbers of PCA participants to both confirm and expand
the insights presented herein. Application of the CPC-Q to patients with PCA syndrome
due to underlying AD, as well as those due to underlying LBD, will also be necessary

to fully evaluate convergent and discriminant validity of the CPC-Q. Comparisons with
traditional neurodegenerative biomarkers, including structural neuroimaging and serum and
cerebrospinal fluid results, must also be explored. In addition, longitudinal assessment will
be important to determine if those healthy older adults with higher baseline CPC-Q scores
are at higher risk of future posterior cortical cognitive decline.

The CPC-Q has potential to provide a brief, yet comprehensive, self-report measure of
posterior cortical symptoms that could lead to improved identification and early diagnosis
of non-amnestic cognitive syndromes, leading to improved management and outcomes for
people living with neurodegenerative disorders.
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Scree plot for CPC-Q factor analysis
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Table 2:
Clinical characteristics of participants by diagnosis
Healthy Older Adult Amnestic AD PCA
(n=33) (n=21) (n=9)
Age (v) 69.5 + 6.5 (55-82) 75.2 + 4.4 (63-83) 65.8 + 8.6 (54-78)
Gender (%F) 67% 43% 56%
Education (y) 17.2 £1.9 (13-20) 17.0 + 2.2 (13-20) 16.7 + 3.0 (12-20)
Disease duration (y) NA 4.3+3.6(2-18) 53+1.7(3-9)
MoCA 26 + 2.2 (22-30) 20 + 4 (7-27) 16 + 4 (7-21)
0: 0% 0: 0%
0: 100%
R 0.5: 68% 0.5:33%
CDR (%) 0.5 0% 1: 16% 1:33%
2 0% 2:16% 2:33%

Visuospatial Composite Score

0.7%0.5 (-0.4-2.1)

0.3+0.9 (-2.4-2.3)

—23+0.7(-2.9t0-1.2)

Executive Composite Score

0.6+0.4 (-0.3-1.3)

-0.1+0.5 (-1.4-0.6)

-0.5+0.8 (-1.8-0.7)

Verbal Memory Composite Score

1.1+0.6 (-0.2-2)

-0.5+0.8 (-2.1-1.3)

-0.5+0.9 (-1.6-1.5)

Language Composite Score

1.8+ 0.6 (0.4-3)

-0.5+0.7 (-2.5-0.7)

-0.8+0.9(-2.3-0.7)

Total CPC-Q: Likert (max score=60)

3.5+ 3.8 (0-14)

45+47(0-14)

24.2 + 14.8 (7-44)

Total CPC-Q: Y/N (max score=15)

2.1+2.3(0-9)

2.1+2.1(0-6)

8+4.7(3-14)

Data presented as mean + SD (range). AD: Alzheimer’s disease; PCA: Posterior cortical atrophy; MoCA: Montreal Cognitive Assessment; CDR:

Clinical Dementia Rating Scale; CPC-Q: Colorado Posterior Cortical Questionnaire. CPC-Q: Likert: scores include 5-point Likert scale for each
item; CPC-Q: Y/N: scores include binary “yes/no” scores for each item. Bold indicates significant groupwise differences (p<0.05). SENAS Item
Response Theory (IRT) based cognitive composite scores (i.€., visuospatial, executive, verbal memory, language) are presented as unadjusted
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standard scores based on a demographically diverse normative sample.
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