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Abstract

Primary progressive aphasia (PPA) is a neurodegenerative disease involving insidious
onset language loss in the context of relatively spared cognitive function, where
language is the initial and dominant factor impacting activities of daily living
(Mesulam, 2001). Detection and identification of PPA requires a level of
interdisciplinary expertise and resources that are not uniformly available across
healthcare settings at the local and global levels (Bahia, 2007; Duran-Aniotz et al.,
2021; Guimardes et al., 2013; Hogan et al., 2016; Knopman & Roberts, 2011; Onyike
et al., 2020; Pijnenburg et al., 2004). This potential inequity raises concerns for
increased risk of underdiagnosis, misdiagnosis, and/or delayed diagnosis of PPA, in
turn impacting access to the required specialty care. The current study sought to
characterize the PPA population at a Southeastern United States academic medical
center, and to examine potential delays in PPA diagnosis and access to

speech-language pathology services related to social determinants of health. We
hypothesized that individuals from minoritized and otherwise disenfranchised
groups would have longer duration of time between first reported symptom, and
PPA diagnosis. Further, we hypothesized that these groups would be less likely to be
referred to speech-language pathology services. Our results revealed a significant
lack of sample diversity in terms of race, ethnicity, language practices, and queer
identity. Within our overwhelmingly White, non-queer-identifying sample, factors
related to rurality and economic status did not predict time to diagnosis or referral
to speech pathology. A discussion of PPA and related disorders as they relate to
social determinants of health follows.

Equitable access to quality healthcare is a fundamen-
tal human right. Health equity can be appreciated when
outcomes are consistently resistant to the influence of
non-medical, socially derived factors such as race, ethnic-
ity, languaging practices, gender expression and queer-
ness, economics, education, and geographic location.
Upon the backdrop of a for-profit healthcare systemin a
country founded upon patriarchy and White supremacy,
the existence of significant health disparities along the
lines of these socially derived factors in the United States
(US) is unsurprising (e.g., Kendi, 2019; Zinn, 1980). De-
mentia spectrum disorders are among the top 10 causes
of death in the US regardless of race, ethnicity, or sex
assigned at birth (Centers For Disease Control, n.d.).
Nonetheless, health disparities in dementia endure along
aforementioned social lines, especially race and ethnicity
(e.g., Cooper et al., 2010; Mehta & Yeo, 2016). Impor-
tantly, the US population is expected to increase signifi-
cantly in the coming decades, and at remarkably higher
rates within minoritized populations. We anticipate that
more people will be living with dementia, and that more
of them will be non-White (Matthews et al., 2018).

One variant of dementia, known as primary progres-
sive aphasia, is the focus of the current study. Primary
progressive aphasia (PPA) is a neurodegenerative dis-
ease involving insidious onset language loss in the con-
text of relatively spared cognitive function, where lan-
guage is the initial and dominant factor impacting
activities of daily living (Mesulam, 2001). Detection and
identification of PPA requires a level of interdisciplinary
expertise and access to resources not uniformly available
across healthcare settings on both local and global levels
(Bahia, 2007; Duran-Aniotz et al., 2021; Guimaraes et al.,
2013; Hogan et al, 2016; Knopman & Roberts, 2011;
Onyike et al., 2020; Pijnenburg et al., 2004). This potential
inequity raises concerns for increased risk of underdiag-
nosis, misdiagnosis, and/or delayed diagnosis of PPA, im-
pacting access to the required specialty care. In the fol-
lowing sections, we contextualize the interplay between
challenges in the detection and diagnosis of PPA and
non-medical socially derived factors related to health
outcomes (henceforth referred to as non-medical fac-
tors). We will first outline the diagnostic complexities in
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Table 1. Clinical Diagnostic Criteria of the Primary Progressive Aphasias

Feature
nfvPPA SVPPA IVPPA
Type
Both core features, and at Both core features, and at
At least one core feature, and two o o
- least three additional features least three additional
additional features must be present
must be present features must be present
Impaired single-word
Core Agrammatism in language Impaired confrontation retrieval in spontaneous
Features production naming speech and
naming
Effortful, halting speech with ) . . .
. : 8 5P Impaired single-word Impaired repetition of
inconsistent speech sound errors .
. . . comprehension sentences and phrases
and distortions (apraxia of speech)
. . Impaired object knowledge, Speech (phonologic) errors
Impaired comprehension of b ) 5 P P gic)
) particularly for low-frequency in spontaneous speech
syntactically complex sentences e .
or low-familiarity items and naming
. Spared single-word
Additional Spared single-word comprehension Surface dyslexia or dysgraphia comprehension and object
Features knowledge
Spared object knowledge Spared repetition Spared motor speech
Absence of frank
agrammatism

Note. nfvPPA = Nonfluent/agrammatic primary progressive aphasia; svPPA = Semantic variant primary progressive aphasia; IVPPA = Logopenic variant primary progressive

aphasia (Gorno-Tempini et al., 2011)

PPA, followed by a discussion of each non-medical factor
as it relates to PPA and related disorders.

Diagnostic Complexities in Primary Progressive
Aphasia

Primary progressive aphasia is most frequently diag-
nosed and managed by a fellowship trained cognitive
behavioral neurologist through a specialty clinic at an
academic medical center. At minimum, a PPA diagnosis
requires a medical neurological workup including clinical
and radiographic assessment, but may also include input
from a neuropsychologist or speech-language patholo-
gist. Gorno-Tempini et al. (2011) produced the seminal
international consensus paper, which established behav-
ioral, neuroimaging, and pathophysiological diagnostic
profiles for three variants of PPA: nonfluent/agrammatic
variant (nfvPPA), semantic variant (svPPA), and logopenic
variant (IvPPA). Table 1 illustrates the current consensus
on diagnostic criteria. It should be noted that many prac-
titioners recognize a distinct neurodegenerative speech
process that involves impaired motor planning for
speech production with spared language skills, termed
primary progressive apraxia of speech (Duffy, 2006). Al-
ternatively, other practitioners contend that this presen-
tation is a sub-variant of nfvPPA.

A clinical diagnosis of PPA ideally includes comprehen-
sive, interdisciplinary assessment of behavioral, cogni-
tive, language, and motor domains to ensure diagnostic
accuracy. Expert consensus recommends thorough lan-
guage assessment by providers with expertise in evalu-
ating and treating individuals with this diagnosis (Gorno-
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Tempini et al., 2011). This is of particular importance in
the initial stages of the disease when the symptoms are
mild and more difficult to detect. Diagnostic certainty
is supported by imaging techniques such as magnetic
resonance imaging (MRI), positron emission tomography
(PET), or single-photon emission computed tomography
(SPECT). Importantly, atrophy is insidious and not typi-
cally noted by radiologists given the need to corroborate
evidence of atrophy with clinical presentation. Thus a
neurologist experienced with PPA must review and inter-
pret imaging results in the context of clinical presenta-
tion. Testing for a neurodegenerative disease-associated
proteinopathy or pathogenic mutation can also increase
diagnostic certainty. Taken together, these diagnostic re-
quirements tend to restrict proper PPA diagnosis and
management to specialty clinics, usually within academic
medical centers.

Race and Ethnicity

Due to a variety of issues, prevalence of PPA is difficult
to surmise at the population level. The limited evidence
available suggests a prevalence around 3-4/100,000
(Coyle-Gilchrist et al., 2016; Knopman & Roberts, 2011;
Mesulam et al., 2021). To our knowledge no information
is available on the prevalence of PPA within groups of
the U.S. population. Rates of general dementia preva-
lence may give some insight into potential disparities
along the lines of race and ethnicity. Dementia preva-
lence has been shown to be moderated by immigrant
status, except for Black Americans for whom prevalence
and lifetime dementia burden is the highest, especially
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among Black men (Farina et al., 2020; M. A. Garcia et al.,
2019; Moon et al., 2019). Garcia et al., (2019) also found
that Latinx/a/o Americans born domestically bear an in-
creased lifetime dementia burden regardless of gender.
Limited statistics exist for people indigenous to lands oc-
cupied by the US, but available evidence suggests that
dementia burden is higher for indigenous populations
residing in occupied lands within and outside US terri-
tories (Mayeda et al., 2016; Warren et al., 2015). Infor-
mation about Asian Americans and Pacific Islanders is
also unclear, with some studies reporting lower preva-
lence and others suggesting higher prevalence of demen-
tia and mild-cognitive impairment (Hayes-Larson et al.,
2022; Mehta & Yeo, 2016). The term “Asian American”,
originally coined by Bay Area Asians from diverse ethnic
groups to capture the reductive generalizations made
against them by White Americans, may contribute to this
confusion (Umemoto, 1989). In the US, Asian American
refers to a broad group of individuals without differen-
tiation between ethnic groups, whose sociopolitical his-
tories differ significantly from each other. Evidence from
ethnically diverse Asian countries (e.g., Singapore) sug-
gest dementia and neurodegenerative disease preva-
lence differs among minoritized and dominant Asian
groups (Ng et al., 2007; Sahadevan et al., 2008).

Languaging Practices

According to the latest figures, nearly 20% of the U.S.
population speaks a language other than English at home
(US Census Bureau, 2022b), strikingly less than the global
population’s bilingualism rate of more than 40% (Ansaldo
et al., 2008). Nonetheless, careful consideration of the
potential impact of languaging practices on the diagnos-
tic process for PPA is warranted. Individuals with PPA
who use two or more languages in their daily lives (i.e.,
translanguagers [O. Garcia, 2011]) exhibit heterogeneous
profiles of decline across languages, but typically the first
acquired language remains or becomes the strongest
(Malcolm et al., 2019). Similarly, Mendez et al., (2020)
found that translanguagers with Alzheimer’s disease (AD)
(the underlying etiology of many PPAs) demonstrated de-
layed symptom onset by about 4 years, and that a large
proportion of individuals had reverted to their first ac-
quired language after disease onset. As such, there is
potential for diagnostic delays or inaccuracies if there
are no available experts that can communicate with and
evaluate an individual across their languaging domains.

Of course, not all individuals with PPA in the US in-
clude English in their languaging practice. A recent sys-
tematic review of language barriers in healthcare settings
demonstrated that language barriers between patient
and provider contributed to overall decreased satisfac-
tion, decreased quality of care, and increased safety risks
(Shamsi et al., 2020). The same review suggested in-
creased safety and satisfaction with online translation
platforms such as Google Translate and MediBabble,
however these platforms are not conducive to imple-
mentation of communication strategies often required in
the case of PPA and other neurogenic communication

changes (e.g., individuals with non-fluent/agrammatic
PPA require modification of sentences to simplified
grammar structures). Similarly, data from other neurol-
ogy subspecialties, such as stroke and movement disor-
ders, suggest higher levels of communication disorder
severity at discharge and lower levels of knowledge and
care seeking by individuals who do not speak the lan-
guage in which care is provided (Pan et al., 2014; Shah
et al., 2015). Perhaps most revealing is the recent work
by Alexandra Miner (2022) which elucidates barriers to
neurological care for groups who do not use English.
Through retrospective data analysis, Miner found lowest
rates of outpatient follow up in traumatic brain injury, de-
mentia, and pain syndromes, and high rates of psychi-
atric and neurological comorbidities across etiology. In
qualitative interviews with patients, themes of hesitancy
to ask questions, socioeconomic barriers that prevent in-
dividuals from prioritizing healthcare, confusion about
diagnoses and medication, and overall low expectations
for care and outcomes were conspicuous (Miner, 2022).

Sex, Gender, and Queer ldentities

Although cisgender men and cisgender women ap-
pear to be equally affected by PPA, there are no reports
of the impact of PPA on individuals for whom the gender
binary excludes, and the unique experiences of queer-
identifying individuals living with PPA is absent from the
literature. In terms of general dementia, many have iden-
tified that queer folx are routinely underserved (e.g.,
Cousins et al., 2020; Di Lorito et al., 2021; Harper, 2019).
Others, using queer and crip theory, have argued that
the way person-centered approaches in dementia care
are typically carried out can be harmful, reproduce het-
eronormativity, and subject individuals with dementia to
regendering (Foth & Leibing, 2022; King, 2021). Guo et
al., (2022) examined dementia risk in transgender indi-
viduals by comparing 1,784 transgender adults with age
and race matched controls (each transgender individual
was matched with 10 cisgender women and 10 cisgender
men). They found that transgender individuals were
more likely to develop dementia and were more likely to
have positive risk factors for dementia development in
all but two measured categories. That is, when compar-
ing transgender individuals and cisgender controls, there
was a statistically significant difference in prevalence of
smoking and alcohol abuse history, depression, hearing
loss, sleep disorders, and factors related to cardiovas-
cular health. Moreover, cisgender women are dispropor-
tionately affected by lifetime dementia burden (i.e., the
cumulative effect of disease prevalence, incidence, sever-
ity, financial cost, and impact on daily life), and most care-
givers of individuals with dementia (including PPA) are
women (Alzheimer's Association, 2019). Mayeda (2019),
points out that the conflation between biological sex as-
signed at birth (i.e., sex) and gender identity, (i.e., gender)
a social construct, leads to difficulty in exploring mecha-
nisms contributing to the disproportionate impact of de-
mentia on cisgender women and others that the gender
binary excludes. Conflating these terms prevents eval-
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uation of risk factors that could be specific to sex as-
signed at birth, effects of the social construct of gender,
or other treatments that individuals may undergo during
their lifetime to affirm their gender identity (e.g., hor-
mone therapy).

Geographic Location

The constellation of information required to diagnose
PPA calls for a collaborative, interdisciplinary team of
professionals with special expertise in assessment, treat-
ment, and/or management of the disease and its se-
quelae. Acquisition of brain imaging, histopathological
findings, and/or genetic information may also be war-
ranted. These prerequisites are most commonly satisfied
by large, well-funded academic medical clinics and re-
search centers, restricting PPA care to such institutions.
Most clinical-research centers concerned with PPA and
its related disorders are concentrated within major met-
ropolitan areas in North America and Europe (Onyike et
al., 2020). Furthermore, it has been demonstrated that
individuals residing in rural areas are at higher risk of
developing dementia due to a variety of environmental
and situational factors such as limited access to care
providers and toxic environmental exposure (Aranda et
al., 2021). Individuals outside the catchment area of spe-
cialty centers may be at a disproportionate risk of un-
derdiagnosis, misdiagnosis, and/or delayed diagnosis of
PPA. Another contributing factor to diagnostic issues is
the readiness to independently seek specialty care with-
out referral. Individuals in rural areas are less likely to
self-refer to specialists, and more likely to live in areas
where PPA care does not exist (Bellinger et al., 2010).
Physically reaching neurological services (spatial access)
has been identified as a major threat to care outcomes
in some of the US" most spatially vulnerable populations
(Buchalter et al., 2023).

Economic Factors

Economic diversity in the US is extremely variable,
with an official poverty rate of 11.4% juxtaposed with the
top 1% of earners in the US who earn a minimum in-
come of more than $420,000 annually and an average
income of more than 1.3 million dollars annually (Inter-
active: The Unequal States of America, n.d.; US Census Bu-
reau, 2022a). Several studies from Western nations, all
outside of the US, have explored the relationship be-
tween economic factors, such as household income and
education, with dementia severity at time of diagnosis.
Qian and colleagues (2014) conducted a retrospective
study with data from their memory disorders clinic in
Toronto and found that patients with lower socioeco-
nomic status (proxied by educational attainment and an-
nual income) were more likely to receive a diagnosis of
Alzheimer's versus mild cognitive impairment (MCl), were
older at time of diagnosis than individuals diagnosed
with MCI, and had lower use of drugs that enhance cog-
nition in dementia. In Denmark, a country with socialized
healthcare and presumed access equity relative to the

US, Petersen and colleagues (2021) found that a higher
household income was associated with more mild symp-
toms at the time of dementia diagnosis. These studies
suggest that patients with more economic resources are
getting into clinic sooner in the disease process, and ac-
cessing resources and care at more mild stages of the
disease, when certain drugs and interventions are most
effective. Coupling the economic diversity in the US with
the landscape of a for-profit healthcare model, one may
ponder its impact on access to dementia diagnosis and
care. While a variety of studies have been conducted on
ongoing dementia care access, dementia diagnosis as it
relates to economic factors is largely unexplored in the
literature. Unsurprisingly, these queries are unaddressed
within the PPA literature.

Although insufficient information exists related to de-
mentia diagnosis and economic factors in the US, it is
well documented that dementia care costs in the US are
high on healthcare systems, high on payors, and highest
on families (e.g., Aranda et al., 2021; Jutkowitz et al., 2017;
Kelley et al., 2015). Of paramount significance for indi-
viduals with PPA is the fact that typical onset is before
age 65, before most people have retired, and before they
are eligible to receive federal medical benefits available
to all US residents who are citizens or documented resi-
dents (known as Medicare). Kelley et al. (2015) point out
that even under Medicare, home care services, adaptive
equipment, and residential care are generally not cov-
ered, down-streaming costs to families to the point that
by the time of death, more than half of all patients with
dementia qualify for the US federal healthcare plan re-
served for very low-income families (known as Medic-
aid). That is, more than half of all patients with dementia
will be considered “very low-income” at the time of their
death. This proportion increases to three-fourths for in-
dividuals from minoritized communities, and ultimately
places informal caregiving responsibilities on families,
leaving families from minoritized groups disproportion-
ately impacted ( Alzheimer’s Association, 2018; Schulz &
Beach, 1999).

The Current Study

The complexities of these diagnostic criteria held con-
stant, the influences of non-medical factors on the di-
agnosis of PPA remain opaque. This is of particular im-
portance in the context of the United States, where
population diversity is ever increasing. Economic re-
sources and rurality also vary widely across the US and
have a longstanding relationship with access to care
(Bellinger et al., 2010; Franks & Clancy, 1997). The het-
erogeneous manifestations of PPA symptoms superim-
posed upon a landscape of convoluted social character-
istics and conditions leave PPA uniquely vulnerable to
diagnostic delays, underdiagnosis, and misdiagnosis.

The current study sought to explore the potential im-
pact of socially derived non-medical factors related to
health outcomes on diagnosis timeliness and receiving a
referral to speech therapy for individuals with PPA within
a Southeastern US academic medical center. As dis-
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cussed above, non-medical factors, such as race, ethnic-
ity, languaging practices, queer identities, rurality, and
economic resources intersect with health outcomes, and
may be especially important in the context of medically
complex or rare disorders such as PPA. The diagnostic
complexity of PPA provides a uniquely threatening fore-
ground for diagnostic timeliness and accuracy, leaving
patients vulnerable to the impact of aforementioned
non-medical factors. We hypothesized that minoritized
group membership, further distance from clinic, and
lower socioeconomic status would predict a longer time
between symptom onset and PPA diagnosis, and that
these individuals would be less likely to be referred to
speech therapy services. To test these hypotheses, we
asked, within a Southeastern US academic medical cen-
ter:

1. What non-medical factors related to health out-
comes characterize individuals diagnosed with
PPA?

2. Do specific non-medical factors predict a longer
time to PPA diagnosis?

3. Do specific non-medical factors predict referral pat-
terns to speech-language pathology?

Method
Setting

This study was conducted using clinical data derived
from the electronic medical record at Vanderbilt Univer-
sity Medical Center (VUMC). VUMC is in Nashville, Ten-
nessee which is located in Southern United States. It pro-
vides services to individuals in all 95 counties of the state,
and specialty care to a large proportion of the region,
drawing from a 65,000 square mile catchment area that
spans Northern Alabama, all of Tennessee, and Southern
Kentucky (VUMC Office of Government and Community
Affairs, n.d.). VUMC is the only institution offering spe-
cialty care for frontotemporal lobar degeneration (FTLD)
and PPA in the state, and borders several states that
have no options for FTLD or PPA specialty care (The Asso-
ciation for Frontotemporal Lobar Degeneration, 2022). As
such, individuals with PPA symptoms are referred from
across the region for assessment and management of
PPA and other FTLD spectrum disorders. This allowed for
retrospective analysis of a large sample size of individu-
als diagnosed with PPA relative to population prevalence.
Before proceeding with data collection, we estimated the
distribution of individuals served at VUMC by race and
ethnicity to ensure that the demographic distribution of
the hospital population reflected the demographics of
Tennessee. To do so, we used the synthetic derivative,
which is a system at VUMC that maintains a de-identified
copy of the medical record (Danciu et al., 2014; Roden
et al., 2008). It offers the ability to generate approximate
counts of variables extracted from the electronic med-
ical record, including demographic characteristics and di-
agnosis code. We were unable to use the synthetic de-
rivative to generate a priori estimates of the ethnoracial

distribution within the PPA cohort because PPA does not
have a unique diagnostic code.

Data Acquisition

In order to address our research questions, medical
records of individuals with a diagnosis of PPA and PPAOS
who were seen between November 2017 and April 1,
2022, were identified in the Vanderbilt University Medical
Center electronic medical record system. Internal Review
Board approval was obtained through Vanderbilt Univer-
sity. A diagnosis of PPA was determined by fellowship-
trained cognitive behavioral neurologists, often in col-
laboration with related professionals such as
neuropsychologists or speech-language pathologists. In-
dividuals were identified through searching the medical
record by ICD-10 code combinations and problem list
combinations. To identify patients in the system who car-
ried a PPA diagnosis, the medical record automatically
pulled all patients with a diagnosis of both a communi-
cation problem and frontotemporal lobar degeneration,
or a communication problem and Alzheimer’s disease.
Additionally, all patients who had a diagnosis of a com-
munication problem and had been seen by a cognitive
behavioral neurologist were reviewed for selection. Com-
munication problem was defined as any one, or combi-
nation of the following diagnoses: primary progressive
aphasia, aphasia, primary progressive apraxia of speech,
apraxia of speech, speech problem, and/or communica-
tion impairment. Each medical record was then manually
reviewed by two independent coders (authors KS and NS)
to ensure that the diagnosis was indeed primary progres-
sive aphasia, and not another type of aphasia in the set-
ting of dementia. A final list of records to include and ex-
clude were reviewed by consensus meeting between the
two coders. If there was not agreement on a particular
record, it was independently reviewed by a third coder
(author MdR) for discrepancy resolution.

Variables related to medical diagnosis of PPA and non-
medical factors related to health outcomes were ex-
tracted via electronic medical record-generated reports
and manual review of the medical record between April
1, 2022, and July 31, 2022. Two independent coders (au-
thors KS and NS) extracted these variables through man-
ual chart review. Discrepancies were resolved through
collaborative consensus between the two coders, with
a third independent coder (author MdR) in place to re-
solve final discrepancies if needed. Many target variables
included in the study are not reliably or systematically
collected across the medical center, requiring manual
extraction from the electronic medical record. PPA eval-
uation requires neurologists to take a detailed, thorough
history from a patient and their family, so neurologist's
notes typically contain rich information, both medical
and non-medical. Nonetheless, we anticipated and
planned for missing data by running a prospective power
analysis using SPSS Statistical Software by IMB (Version
29.0). We estimated the number of observations needed
to run a multiple regression model based on a varying
number of predictors, and concluded that despite the
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inevitability of missing data, we were likely to derive
enough power to proceed with a regression model using
at least a subset of non-medical factors as predictors.

Variables related to the medical diagnosis of PPA that
were manually extracted from the record, include PPA di-
agnosis subtype, date of clinical PPA diagnosis, date of
imaging or pathology supported diagnosis, date of first
reported symptom by both patient and family member/
care partner, and consideration of referral to speech-lan-
guage pathology services. Non-medical variables related
to health outcomes included sex assigned at birth, race,
ethnicity, preferred language, all of which were gener-
ated by system reports. Of note, race identity options of-
fered to patients were limited to Black, White, Asian/Pa-
cific Islander, people indigenous to lands occupied by the
US, and mix race. Ethnic categories offered followed US
Census Bureau convention which is limited to a binary
choice of Latinx/a/o, or non-Latinx/a/o White due to a
1976 law passed by the US Congress that selectively re-
quired tracking of individuals of Spanish-speaking back-
ground (Lopez et al., 2023). Additionally, factors associ-
ated with socioeconomic status were manually extracted
and included median income by zip code, years of educa-
tion, highest level of education, occupation type and oc-
cupational status. Gender identity and sexual orientation
were manually extracted from the medical record, where
available. Distance to clinic was used as a proxy for rural-
ity and was derived by calculating the distance between
patient’s zip code and Vanderbilt University’s main med-
ical campus on Google Maps.

Results
Research Question One

To better understand the non-medical factors con-
tributing to the backgrounds of individuals with PPA who
are diagnosed and cared for at this Southeastern US aca-
demic medical center, our first question aimed to gener-
ate detailed descriptive statistics. We identified 143 pa-
tients in the medical record who were diagnosed with
PPA between November 2017 and April 1, 2022. Descrip-
tive statistics were derived using R Statistical Software (R
4.3.1; R Core Team, 2021), and detailed results are dis-
played in Table 2. Overall, individuals diagnosed with PPA
were overwhelmingly White and monolingual. Other vari-
ables that served as socioeconomic proxies (medium in-
come by zip code, education, distance from clinic, and
population by zip code) were evenly distributed. Notably,
the sample demonstrates an underrepresentation of
several minoritized groups compared with broader Ten-
nessee statistics (US Census Bureau, n.d.). Underrepre-
sented minoritized groups included those who identify as
queer and gender diverse, Black, Latinx/a/o, and those
with languaging practices that included non-English lan-
guages. This prevented us from including these non-
medical variables in the statistical models for our second
and third research questions due to insufficient power.

Research Question 2

Our second question sought to evaluate whether non-
medical factors related to health outcomes predicted
unique variability in the time between symptom onset
and receiving a diagnosis of PPA. A multiple linear re-
gression was carried out using R Statistical Software (R
4.3.1; R Core Team, 2021). Sufficiently powered predictor
variables included were level of education (by highest at-
tained degree), median income by zip code, population
by zip code, and how far from the medical center indi-
viduals resided. Our outcome variable was the time be-
tween first reported symptom, and the date of a clinical
PPA diagnosis in months (M= 42.89, SD= 31.70). Although
the outcome variable's distribution was non-normal, lin-
ear regression models are generally robust to violations
of normality (Cohen et al., 2014). To confirm this, we visu-
ally analyzed diagnostic plots, all of which were in the ac-
ceptable range (i.e., residuals were normally distributed).
Ultimately the model was non-significant (Fg g9 = 0.487, p
= 0.880). In other words all predictors combined did not
predict unique variability in the time between symptom
onset and diagnosis.

Research Question 3

Our third question queried whether non-medical fac-
tors predicted variability in speech language therapy re-
ferrals. Again, we ran a multiple linear regression using
R Statistical Software using the same predictor variables.
The model was non-significant (Fg;q, = 0.608, p = 0.769),
indicating that all predictors combined did not predict re-
ferrals to speech language therapy after a diagnosis of
PPA.

Discussion

To our knowledge, no data exists characterizing the
social demographic makeup of individuals diagnosed
with PPA, and the influence of these factors on diagnosis
and treatment remains unexplored. The current study
aimed to better understand the characteristics of pa-
tients with PPA who received care at one of the few spe-
cialty sites for PPA in the Southeastern US through the
lens of non-medical socially derived factors related to
health outcomes. Further, we sought to determine if non-
medical factors predicted variability in the timeliness of
an individual receiving a PPA diagnosis. Results were lim-
ited by an overall lack of representation of minoritized
groups in terms of race, ethnicity, languaging practices,
and queer identities. Our sample did contain a relatively
diverse array of educational levels and median incomes
by zip code, which serve as proxies for socioeconomic
status. Thus, our regression models’ predictors included
factors related to economic status and rurality, and both
models were ultimately non-significant. Implications of
these findings are discussed in the following section.

Regarding our first research question, results of de-
scriptive statistics in terms of race and ethnicity are in
conflict with the demographics of local and state popula-
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Table 2. Descriptive Statistics

Primary Progressive Aphasia Subtype (n=143)

Category n Percent of sample
IVPPA 87 61%

SVPPA 25 17%

nfvPPA 16 11%

PPAOS 4 3%

PPA NOS 6 4%

notPPA 5 4%

Race (n=143)

Category n Percent of total Percent of reported Percent of TN
sample sample Population

Black 4 2.7%** 3.4%** 16.7%

White 112 78% 96.5%** 78.3%

Asian/Pacific Islander 0 0% 0% 2.2%

People indigenous to lands occupied by 0 0% 0% 0.5%

the United States

Mix race 0 0% 0% 2.2%

Unknown 27 19% NA NA

Ethnicity (n=143)

Category n Percent of total Percent of reported Percent of TN

sample sample Population
Latinx/a/o 0 0%** 0%** 6.4%
Non-Latinx/a/o White 93 65%** 100%** 72.9%
Unknown 50 35% NA NA

Sex Assigned at Birth and Queer Identities

Category n Percent
Female 81 57%
Male 62 43%
Intersex 0 0%
Queer |dentities 0 NA

Highest Attained Degree (n=113)

Category n Percent Percent of TN Population over 25 years of
age

Less than High School 3 3% 9.6%

High School Diploma or GED 27 24% 31.3%

Two-Year Degree or Training 28 25% 27.9%

Bachelor's degree 25 22% 19.7%

Master's Degree 18 16%

Doctorate or Higher 12 10%

Master's Degree or higher 30 27%** 11.4%

Occupational Status (n=126)

Category n Percent
Employed 9 7%
Retired 67 53%
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Unable to work (due to PPA) 44 35%
Not in the workforce (e.g., "homemaker”) 6 5%
Age
Minimum 50
First Quartile 67 Mean 71.89
Median 72
Third Quartile 78
Maximum 87
Distance to Clinic (mi)
Minimum 1.2
First Quartile 15.25 Mean 79.32
Median 36.5
Third Quartile 117.5
Maximum 827.0
Population
Minimum 794
First Quartile 11,675 Mean 27,401
Median 22,000
Third Quartile 40,295
Maximum 64,860
Median Annual Income
Minimum $38,994
First Quartile $49,824 Mean $61,789
Median $62,515
Third Quartile $69,298
Maximum $131,715

Note. IVPPA = Logopenic variant primary progressive aphasia; svPPA = Semantic variant primary progressive aphasia; nfvPPA = Non-fluent/agrammatic variant primary progres-
sive aphasia; PPAOS = Primary progressive apraxia of speech; PPNOS = Primary progressive aphasia not otherwise specified; NotPPA = Initially thought to be primary progres-
sive aphasia but diagnosis was later overturned; TN = Tennessee; PPA = Primary progressive aphasia; GED = General educational development test

*Percentages cannot be derived from the umbrella category queer identity, as it refers so anyone who does not identify as cisgender or heterosexual, thus individuals may

identify with several groups, and it is distinct from sex assigned at birth.

** Statistically significant difference when compared to the greater Tennessee population, as indicated by significant p-value of greater than 0.05

tions. According to the latest census data, the Nashville
population is 27.2% Black and 60.5% White and the Ten-
nessee population is 16.7% Black and 78.3% White (US
Census Bureau, n.d.). However, as outlined in Table 2, of
the individuals diagnosed with PPA in our sample, only
2.8% (4 individuals) of patients were Black, and 78% (112
individuals) were White, with 18.88% unreported. No pa-
tients were identified in the record as Asian/Pacific Is-
lander, people indigenous to lands occupied by the US,
or Latinx/a/o. To further contextualize, we examined the
demographics of individuals diagnosed with diseases un-
derlying PPA (Alzheimer's disease and frontotemporal lo-
bar degeneration) at Vanderbilt University Medical Cen-
ter in a post-hoc analysis using the synthetic derivative.
We found that the racial distribution within the group of
individuals what carried diagnoses that underly PPA is
slightly incongruent with the broader population demo-
graphics for Tennessee (which the latest census reports
as 13% Black, 81.4% White), the findings are not nearly

as disproportionate as the PPA population. As outlined
in the introduction, these results are also in conflict with
broader dementia and Alzheimer’s research which sug-
gest rates of dementia are higher in minoritized groups
(Alzheimer's Association, 2019; Aranda et al., 2021;
Cousins et al., 2020; Di Lorito et al., 2021; Farina et al.,
2020; M. A. Garcia et al., 2019; Guo et al., 2022; Hayes-
Larson et al., 2022; Matthews et al., 2018; Mayeda et al.,
2016; Moon et al., 2019; Ng et al., 2007; Sentell et al.,
2015). Overall, our findings demonstrate a concerning
lack of representation of individuals from minoritized
communities and suggest that further research is
needed to characterize potential health inequities within
the PPA population. While one may be tempted to query
whether PPA is a disease that only impacts those of Euro-
pean decent, various genetic mutations have been iden-
tified and documented in non-white participants, and
cases of PPA and related diseases have been docu-
mented around the world (e.g., Kawakatsu et al., 2021;
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Kim et al., 2022; Majounie et al., 2012; Onyike et al., 2020;
Xu et al., 2023). In fact, 30 years prior to emerging de-
scriptions of svPPA in Western countries, neuropsychia-
trist Dr. Tsunero Imura described the symptomatology
of svPPA within Japanese cohorts, which he termed Gogi
aphasia (literally, “word-meaning” aphasia). This leaves
us to question: Where are all the BIPOC folx with PPA,
and why are we missing them?

Linguistic diversity in our sample was also lacking. All
patients had a documented preferred language of Eng-
lish, and 99% (141 individuals) of our sample reported
using only English in the home. While languaging prac-
tices in Tennessee are less diverse than the population
average in the US, these data remain incongruent to local
and state data. According to the most recent release
of American Community Survey data, 88.6% of individu-
als in Davidson County and 96.2% of individuals in Ten-
nessee report using only English in the home (US Census
Bureau, 2022b).

Additionally, our sample did not include anyone who
openly shared a queer identity. The estimated percent-
age of individuals who identify as queer in Nashville is
small to begin with (3.7%) and given the hostile anti-
queer sociopolitical climate in the state of Tennessee, it
is unclear how many individuals would openly identify as
queer in their healthcare setting (Conron et al., 2020; Hu-
man Right Campaign Tennessee Scorecard, n.d.). Addition-
ally, Vanderbilt University Medical Center did not have
a dedicated space to report queer identities in the elec-
tronic medical record until 2020, which occurred during
the period from which the sample was derived from
(Vanderbilt University, 2023).

Our second and third research questions must be dis-
cussed in the context of the findings from research ques-
tion one. We were unable to include non-medical factors
related to ethnoracial, languaging, and queer identities,
which have all been associated with differential dementia
prevalence and outcomes (as outlined in the introduc-
tion). Our sample did, however, present an opportunity
to evaluate the impact of proxies related to economic
and geographic location factors (i.e., highest attained de-
gree, median income by zip code, distance to clinic, and
population size by zip code) in a homogeneous sample of
individuals diagnosed with PPA that was overwhelmingly
White, non-Latinx/a/o, and monolingual. For this group
of individuals, proxies for economic and geographic loca-
tion factors did not predict time to diagnosis, nor did they
predict referral to speech therapy. This suggests that al-
though geographic location and economic resources are
important factors in dementia diagnosis and manage-
ment, they do not appear to have the same impact on
individuals with PPA who are White, non-Latinx/a/o, and
monolingual. Would these finding hold true for individu-
als with PPA who are members of minoritized groups?

Fundamentally, the outcome variables in this study
(time to diagnosis and referral to speech) are related to
care access: Who can get a timely diagnosis, and who
can get therapy for it? Situating these queries within the
discussion of our sample's homogeneity, this study sug-

gests that minoritized groups may have less access to
PPA diagnosis and care. Studies of broader neurology
specialty care access and utilization suggests that minori-
tized ethnoracial groups are diagnosed later in the dis-
ease process and less likely to receive antidementia med-
ication, clinical trial opportunities, 24-hour-care services,
and outpatient services (versus emergency and acute
services) (Aranda et al., 2021; Cooper et al., 2010; Saadi
et al.,, 2017). The same literature also suggests that the
reduced access experienced by minoritized ethnoracial
groups (even when controlling for economic factors) are
also experienced by individuals who have fewer years of
formal education and/or live in rural communities. No-
tably, however, our sample included a broad distribution
of individuals across education levels, income levels (by
zip code), and ruralness, but none of these factors pre-
dicted time to diagnosis or referral to speech therapy in
this otherwise homogeneous PPA cohort. Ultimately, re-
duced access to PPA diagnosis and specialty care also re-
stricts research opportunities, and inherently produces
bias in the body of knowledge that informs our clinical
decisions. Only individuals with access are potentially eli-
gible to participate in contributing to this body of knowl-
edge. In other words, the clinicopathological substratum
upon which we base our “empirical” conclusions is made
up exclusively by those who were able to overcome the
barriers to subspecialty access. In turn, we generalize the
outcomes of these studies to all individuals with PPA, of-
ten without evaluating the influence of non-medical fac-
tors unique to the individual.

Taken together, the lack of diversity in the current
study sample and the non-significant impact of economic
and geographic location factors on time to diagnosis and
referral to speech for our homogenous sample raise dis-
concerting questions about equity in access to care and
prompts ideas for important future directions. Most im-
portantly, we need prospective studies carried out by di-
verse research teams in culturally and linguistically rele-
vant and meaningful ways that focus on assessing and
increasing PPA care access to all groups. Future studies
should include non-medical factors in their reported de-
mographic information in order to understand how non-
medical factors intersect with PPA prevalence, care and
outcomes. Currently, our research team is replicating this
study at a West Coast academic medical center with a
larger and more diverse cohort that may permit answer-
ing the lingering question of potential disparities in time
to diagnosis and referral to treatment in minoritized eth-
noracial groups. Additionally, we are reviewing PPA treat-
ment literature to examine reporting practices and rep-
resentation of minoritized groups within research
cohorts to better understand the population we base our
behavioral treatments upon.

Limitations

A major limitation of the current study is the retro-
spective design. Variables were collected in a clinical con-
text without consideration of scientific rigor, and with
inevitable variability between practitioners and staff
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members. Many of the variables collected were manually
extracted from the medical record, usually from cognitive
behavioral neurology reports that provided narrative in-
formation about individuals' social and non-medical en-
vironments. Thus, variables were not systematically col-
lected and susceptible to clinician and staff variability
and error. Additionally, we used proxies to capture cer-
tain factors, such as median income by zip code to es-
timate socioeconomic status, which are often crude and
limited measures. Further, because this was a retrospec-
tive study without a consent process or protocol, it is rea-
sonable to assume that some individuals chose not to
disclose certain non-medical factors, especially identities
that have historically and/or are currently suffering per-
secution within the Southeastern region of the US (e.g.,
queer folx, and non-White individuals, especially Black
Americans and people indigenous to lands occupied by
the US).

Conclusion

Primary progressive aphasia is a complex, rare, het-
erogeneous disease with unknown prevalence within mi-
noritized groups. The current study identified that indi-
viduals from minoritized groups are underrepresented in
the PPA population within one large academic medical
center in the Southeastern United States. Further, within
our homogenous sample, we found that proxies for so-
cioeconomic status and geographic location did not pre-
dict variability in the time between an individual's first
reported symptom and receiving a diagnosis of PPA. As
we continue to investigate and characterize the disease
process of PPA from a biomedical perspective, we cannot
ignore the socially derived non-medical factors related to
health outcomes. Understanding the way these factors
converge to impact PPA prevalence, care, and outcomes
is critical to rendering intentional, equitable service pro-
vision.
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