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Abstract

Background: Progressive difficulties with spoken language occur across the spectrum
of degenerative dementia. When not a primary presenting and dominant symptom, lan-
guage difficulties may be overlooked in favor of more prominent cognitive, behavior, or
motor deficits. The aim of this scoping review is to examine the extent and nature of
the research evidence describing (1) the spoken language impairments found in non-
language led dementias, (2) their impact on everyday living, and (3) the reported lan-
guage interventions.

Methods: We searched PubMed, MEDLINE, OVID-EMBASE, PsycINFO, and Speech-
BITE using terms related to spoken language for the following dementia types: Parkin-
son’s disease dementia (PDD), dementia with Lewy bodies (DLB), progressive supranu-
clear palsy (PSP), cortico-basal syndrome (CBS), behavior variant frontotemporal
dementia (bvFTD), early-onset Alzheimer’s disease (EOAD), posterior cortical atrophy
(PCA), and motor neuron disease associated with FTD (MND+FTD). Risk of bias was
assessed with the QualSyst tool.

Results: Seventy-three eligible studies were included. A wide range of spoken language
impairments were reported, involving both linguistic (e.g., syntactic processing) and
other cognitive (e.g., sustained attention) underlying mechanisms. Although the sever-
ity of these deficits was scarcely reported, in some cases they manifested as non-fluent,
dynamic, and global aphasias. No papers in the review described either the impact of
these language impairments on everyday living or language therapies to treat them.
Discussion: There is a need to understand better the level of disability produced by
language impairment in people living with non-language-led dementias. Our findings
suggest three calls for action: (1) research studies should assess the clinical relevance
of any spoken language deficits examined, (2) both linguistic and cognitive underly-

ing mechanisms should be fully described (to inform the design of effective language
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1 | INTRODUCTION

The primary progressive aphasias (PPA) are a syndromic family of dis-
orders that share the presence of language impairment as the first
and most salient feature of the clinical picture.! Currently, there are
three PPA variants identified: a semantic variant characterized by
fluent speech with semantic breakdown; a non-fluent/agrammatical
variant, characterized by non-fluent speech with agrammatism and/or
apraxia of speech; and a logopenic variant, characterized by word-
finding pauses and impaired sentence repetition due to phonological
working memory deficits.! This taxonomy successfully classifies more
than half of all PPA cases, but up to 41% of them show overlapping fea-
tures that do not fit within the three canonical phenotypes.? Despite
these difficulties in subtype classification, the recognition of progres-
sive aphasias has been an important step in raising awareness of non-
memory-related disabilities associated with dementia. This awareness
has contributed to the growth of a new area of research focused on the
development of interventions to improve expressive and receptive lan-
guage abilities in people living with PPA (see Cotelli et al., for a review
and meta-analysis of the 10 last years of research in the field®).

While a significant step forward, it is crucial to recognize that
progressive spoken language difficulties also occur in other neurode-
generative dementia, such as early-onset typical Alzheimer’s disease
(EOAD),* Parkinson’s disease dementia (PDD),> dementia with Lewy
bodies (DLB),® posterior cortical atrophy (PCA),” behavior variant
frontotemporal dementia (bvFTD), and frontotemporal dementia
with motor neuron disease (FTD+MND),® as well as the atypical
parkinsonian syndromes of progressive supranuclear palsy (PSP)? and
cortico-basal syndrome (CBS).1° There is a current lack of systematic
investigation of the language deficits in these patient groups. In
this scoping review we examined and mapped the literature con-
cerning progressive spoken language impairments in degenerative
dementias wherein language is not the primary and most promi-
nent symptom (i.e., excluding PPA syndromes). In this review we
focused on spoken language rather than writing and reading because
this is the most clinically salient feature, and the most commonly
used in assessment of and communication with people living with
dementia. The language profile (spoken and otherwise) of typical,
late-onset Alzheimer’s disease is characterized by anomia (with
well-defined aphasia emerging only in late stages) and has already
been well reported in the literature so it was excluded from this
review.!! Studies looking at vascular dementia were also excluded
due to the lack of definitional clarity and consequent heterogene-
ity (due to variation in lesion type and location) within this clinical
identity.12

and behavioral interventions), and (3) trials of language therapy should be conducted

in those groups of individuals where significant language impairment is proved.

aphasia, communication disorders, dementia, language therapy, spoken language

Using a scoping review methodology, we aimed to draw a map of the
existing evidence regarding three specific questions: (1) What are the
currently reported spoken language impairments in non-language-led
dementias? (2) What is the clinical significance of these impairments?
That is, the impact on quality of life and/or activities of daily living,
and (3) What are the reported language-based interventions for peo-

ple with non-language-led dementias?

2 | METHODS AND DESIGN

A protocol of this scoping review can be found in a previous
publication.’® The protocol followed the Preferred Reporting Items
for Systematic Reviews and Meta-analysis Protocols (PRISMA)-ScR
guidelines.»*15 Using the general framework outlined by Arksey and
O’Malley, ' we systematically scoped the literature about language in
people with common forms of dementia (excluding PPA): EOAD, PCA,
PDD, DLB, bvFTD, FTD+MND (used to denote both FTD-MND and
MND-FTD), PSP, and CBS.

2.1 | Selection of studies
Studies that assess and/or treat spoken language difficulties in the
target population were included. The following exclusion criteria

applied:

* Studies focused on late-onset Alzheimer’s disease (AD), vascular
dementia, mild cognitive impairment (MCIl), or a diagnosis of a non-
neurodegenerative disease.

 Studies in which information regarding the nature of the language
impairment was not provided or there was insufficient description
of the sample, for example, lack of clarity regarding diagnostic cate-
gory.

*» Studies that examined only writing and/or reading.

* Studies that assessed motor difficulties only (i.e., motor speech,
voice, prosody, dysarthria, and/or oral apraxia).

* Articles for which the full text was not readily available or was not
written in English.

* Studies where no original findings were presented (e.g., reviews/
editorials/letters to the editor).

* Non-peer reviewed material.

* Conference abstracts.

* Errata/correction of no significance to required data.

* Gray literature.
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2.2 | Information sources, search, and
identification of evidence

The search was conducted on PubMed, MEDLINE, OVID-EMBASE,
PsycINFO, and SpeechBITE with an unlimited starting date, up until
July 2019. These databases were selected as the most relevant to the
topic of the review. The literature included was indexed and written
in English. Database-specific conventions and use of multiple search
fields and filters were customized for individual databases. Reference
lists from key articles and reviews were scrutinized and relevant arti-
cles included. The search terms were developed in consultation with
experienced researchers and librarians and piloted before conducting
the actual search.

The specificelectronic search strategy can be found in the study pro-
tocol published by Savage et al.13 The search for PubMed comprised
the following terms: (Early-onset Alzheimer’s disease OR early onset
Alzheimer’s disease OR young-onset Alzheimer’s disease OR young
onset Alzheimer’s disease OR Parkinson* dementia OR Parkinson* dis-
ease dementia OR dementia with Lewy bodies OR Lewy body dementia
OR Posterior Cortical Atrophy OR frontotemporal dementia OR Pick’s
disease OR Progressive Supranuclear Palsy OR Cortico-basal Syn-
drome OR cortico-basal degeneration OR corticobasal degeneration
OR motor neuron disease OR FTD-MND OR MND-FTD OR ALS-
FTD OR FTD-ALS) AND (language impairment OR communication
disorder OR aphasia).

All references retrieved were exported into EndNote software ver-
sion X9, with duplicates removed via the “Find duplicates” function and
through visual inspection of title and author. The screening and selec-
tion of the candidate articles was conducted using a multi-level title-
first method.!” The primary reviewer (ASG) independently inspected
all the citations, while reviewers two and three (AC and RG) indepen-
dently inspected 50% of the citations each, so that every item was con-
sidered by at least two independent reviewers. Screening took place
first by title, and then by abstract. Any differences in the agreement
were discussed. A 10% sample of the full-text articles selected by the
primary reviewer were also screened by reviewers two and three to

ensure reliability.

2.3 | Data charting and critical appraisal

Information extracted from each article was recorded in a tailored
data-charting form by ASG and discussed with SS. Information items
included the study design, diagnoses, reported language impairments
and their severity (e.g., as measured by standardized tools or clini-
cian’s judgment), clinical significance (i.e., measures of quality of life
or impact of aphasia on everyday living), and language-based interven-
tions. Risk of bias within the reported studies was evaluated using the
Standard Quality Assessment Criteria for Evaluating Primary Research
Papers from a Variety of Fields (QualSyst) 8 to assist in determining the

feasibility of a future systematic review. A score of 75 in QualSyst is

Clinical Interventions

RESEARCH IN CONTEXT

1. Systematic Review: We reviewed the literature regarding
spoken language impairments in eight non-language led
dementias (i.e., excluding primary progressive aphasias
[PPA]) using PubMed, MEDLINE, OVID-EMBASE,
PsycINFO, and SpeechBITE.

2. Interpretation: Results showed a wide range of deficits
reported in non-PPA dementias, including difficulties in
single-word processing, sentence processing, and narra-
tive building. In some cases, very severe impairments
were reported (e.g., global aphasia). Little mention was
found, however, regarding the clinical significance of such
deficits or of any behavioral or language therapies to treat
them.

3. Future Directions: Our findings highlight the need for
future studies to examine how the language deficits
impact everyday functioning and quality of life. In addi-
tion, to guide effective development of interventions,
there is a need for improved understanding of the under-
lying linguistic and cognitive mechanisms. Importantly,
trials of language therapy should be initiated in those
groups of individuals in which a significant language

impairment is present.

the threshold for a paper to meet quality criteria to be included in a

review.?

2.4 | Synthesis of results
Studies were grouped by phenotype and summarized in Tables 1
and 2.

3 | RESULTS

Of the 4672 records identified, 196 full-text articles were assessed,
with 73 of them meeting inclusion criteria (see Figure 1 for PRISMA

flowchart of study selection).

3.1 | Characteristics of sources of evidence

An overview of the distribution of studies according to design and qual-
ity is shown in Figure 2. Table 1 illustrates the characteristics of the
studies, including the critical appraisal score produced by QualSyst
with 64% of studies scoring 75 and above (good quality).
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TABLE 2 Summary of language impairments reported on each patient subgroup

PDD DLB
Language impairment described (N =16) (N=8)
Single word processing
Naming 3(18%) -
Verbal fluency 6(37%) -
Verb and/or noun processing 1(6%) -
Semantic processing? 2(12%) -
Sentence level processing and narrative
Syntactic processing 3(18%) 2(25%)
Verbal expressive language® 13 (81%) 8 (100%)
Auditory comprehension 4(25%) 5(62%)

Aphasia syndromes
Aphasia (as reported by authors)© - -

Profile compatible with - -
non-fluent/agrammatic aphasia

Profile compatible with logopenic aphasia - -

PSP CBS bvFTD EOAD PCA FTD-MND
(N=17) (N=18) (N=16) (N=4) (N=7) (N=5)
4(23%) 7 (38%) 9 (56%) 1(25%) 3(42%) 2 (40%)
6(35%) 6(33%) 1(6%) - 4(57%) 1(20%)
2(11%) 1(5%) 4(25%) = 1(14%) 1(20%)
- 3(16%) 1(6%) - 3(42%) 1(20%)
4(23%) 1(5%) 3(18%) - - 3(60%)
3(17%) 1(5%) 3(18%) 1(25%) 3(42%) 2 (40%)
4(23%) 5(27%) 6(37%) 1(25%) 3(42%) 1(20%)
3(17%) 4(22%) 1(25%) - -
3(17%) 2(11%) - = -
3(42%) -

Abbreviations: bvFTD, behavioral variant frontotemporal dementia; CBS, corticobasal syndrome; DLB, dementia with Lewy bodies; EOAD, early-onset
Alzheimer’s disease; FTD, frontotemporal dementia; MND, motor neuron disease; N, total number of papers; PCA, posterior cortical atrophy; PDD, Parkin-

son’s disease dementia; PSP, progressive supranuclear palsy.
2Concepts mostly related to quantity and/or space.

bFor example, pauses, phrase length, ability to maintain topic, building narrative, etc.

“For example, dynamic, global, or non-specified aphasia.

3.2 | Synthesis of results

3.2.1 | Language impairments reported
A summary of the spoken language impairments reported for every

phenotype is available in Table 2.

Parkinson’s disease dementia

There were 16 articles describing spoken language impairments in
PDD. These included difficulties at both basic and complex levels of lan-
guage processing. At a single word level, three of them reported dif-

ficulties with naming?0-2122 22,23,24,25,26,27

and six with verbal fluency,
with deficits most commonly found in semantic fluency?224 and action
fluency.2”

For phrase- and sentence-level processing, two studies identified

reduced words per minute, 2827

while another study described reduced
phrase length and impaired phrase repetition.2® People with PDD also
were found to make more pauses during speech,?? show a higher
mean length of utterance,?® and have poorer topic maintenance.3°
Reduced sentence generation?® and construction?? were also
reported. Receptive language difficulties were also found with respect
to grammar,2227:34 sentence processing,%> and semantics.223* Three
studies reported impaired comprehension of sentences?0:3233 or
scripts.33

Nine studies examined different elements of the narrative processin
PDD. These included deficits in narrative organization,3! production,®°

and conveying content.20.28.32

Severity of language impairment. None of the PDD studies reported the
severity of the language impairments identified.

Dementia with Lewy bodies

We identified eight articles describing language impairments
in DLB, which included deficits in both comprehension and
expression,3%:31:3335 with specific reductions in speech rate asso-
ciated with pausing and grammar difficulties,2?3* as well as topic

maintenance.°

Severity of language impairment. None of the DLB studies reported mea-

sures of severity for the language impairments found.

Progressive supranuclear palsy
We found 17 studies describing spoken language difficulties in
PSP. These included reports of dynamic3¢3738 and non-fluent
aphasias3?4041 along with a wide range of discrete deficits in expres-
sive and receptive language.

At a single word level, some of the deficits found included dif-
ficulties with comprehension and non-word repetition,*® reduced

23,40,43,44,45,58

verbal fluency, anomia,*3464849 and the use of verbs/

actions.*’

For phrase and sentence level, processing difficulties with syn-
tactic knowledge®® have been reported, as well as the presence
of paragrammatism,*®*% agrammatism,"° and impaired sentence
comprehension.* Breakdown in verbal production was also described

instudies reporting decreased energization (loss of sustained attention
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over time that affects verbal communication)*? and hesitant and slow

speech production.*¢

Severity of language impairment. One paper examined the severity of
language impairment in a group of 22 people with PSP as compared
to a group of people with the non-fluent variant of PPA (nfvPPA)*!
finding that the severity of impairment did not differ between groups
(although there was no indication of whether this level was mild, mod-

erate, or severe)

Cortico-basal degeneration

We found 18 studies describing spoken language difficulties in
CBS. Four papers reported an aphasia syndrome in CBS without
providing further information regarding the details of the aphasia
profile, 1051525365 With two further studies identifying a language
impairment resembling nfvPPA.>#>> Six other papers reported diffi-
culties with fluency and/or anomia,23°¢-5? with an additional study
identifying impairments specifically in action naming.*’ Phonologic

impairments,®© impairment of syntactic knowledge,>® abnormal
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A) Studies by design

COHORT
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CASE-REPORT
16%

CASE-SERIES
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CASE-CONTROL
68%

B) Studies by quality

5%

31%

64%

H<50 m50-74 m>75

FIGURE 2 Overview of the distribution of studies according to design and quality. A, Studies by design. Case-report are considered studies
where n = 1; case series are studies in which the paper contains multiple case reports; cohort studies were considered longitudinal studies of a
group of patients (a case series followed over time); cross-sectional studies were defined as a group of patients examined at one point in time (or
multiple groups of patients at one point in time); case-control studies corresponded to cross-sectional study that compared to a healthy group or
other disease group. B, Studies by quality. The definition of quality based on the summary score (SS) obtained on Standard Quality Assessment
Criteria for Evaluating Primary Research Papers from a Variety of Fields (QualSyst) is strong (SS of >80), good (SS of 71-79), adequate (SS of

50-70) and limited (SS of <50)*7

use of the pragmatics of language,®? and deficits in global connect-

61 were shown in different

edness of narrative during discourse
samples.

In addition, difficulties in verbal comprehension were also found
in relation to comprehending sentences,”® complex orders,>® and

quantifiers.6263.64

Severity of language impairment. Three studies reported the aphasia
quotient (AQ) in CBS as calculated by the Western Aphasia Battery
(WAB), with patients scoring in the mild or moderate range.>2°36>

Behavioral variant frontotemporal dementia

Sixteen studies examined language impairment in bvFTD. Nine

49.66-72 \ith four of these

t 49,66,71,72

studies reported impairments in naming
studies specifically identifying action naming as a defici
Other impairments included errors in word repetition, phono-
logical errors, reduced speech output, verbal perseverations and
echolalia,®? and difficulties with organizing narratives’® and with
grammar.6%74

Several studies also describe impaired comprehension for single

66,69 69,75,76,77

words, sentences, or logical quantifiers.®* Total pause

time and number of pauses in speech was elevated in the bvFTD group

studied by Yunusova et al.”®

Severity of language impairment. Pakhomov et al.,’? found that the
bvFTD patients in their study were similarly impaired to people with
nfvPPA in the category fluency tasks. While this study compared
performances between bvFTD and nfvPPA, no studies specifically

reported severity levels as measured by standardized tools.

Early-onset Alzheimer’s disease

Four studies examined the language deficits in EOAD. Two of them
did not find language impairment in EOAD.”?€0 |n contrast, another
found that people with younger onset showed poorer comprehension
of words, sentences, and sequential commands than those with later
onset AD.81 The fourth study described a patient who developed a “full
aphasia syndrome” over time.®?

Severity of language impairment. Although no papers were found
describing the severity of language impairments in this group, Imamura
et al.8? suggest that earlier age of onset may be associated with greater
severity of aphasia.

Posterior cortical atrophy

Seven studies examined spoken language impairments in people with
PCA. A language profile similar to that seen in people with logopenic
aphasia was reported in three studies,33848> but with milder impact
on comprehension and spontaneous speech.®* One paper highlighted
impaired fluency for nouns and verbs.8¢ The remaining three studies
identified additional impairments in comprehending words related to

space and quantity.6487.88

Severity of language impairment. No papers were found describing the

severity of language impairments in this group.

Motor neuron disease combined with frontotemporal dementia

Five studies reported spoken language difficulties in people with a
dual diagnosis of FTD and MND. In the largest study to date,®? involv-
ing 56 people with FTD and MND, impairments were identified in:
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word finding, confrontational naming, single-word and sentence-level
comprehension, with reduced speech production, perseverations, and
echolalia. Additional studies have also identified deficits in verbal
fluency, confrontational naming, semantic and grammar®’ syntactic
comprehension,”®?! and naming and comprehension of verbs.”! Two

studies reported poverty of spontaneous speech.?%92

Severity of language impairment. One paper?! described the deficits in

their patient as severe, evolving to mutism “within a few weeks.”

Clinical significance of language impairments: impact on daily activities
or quality of life
No papers selected for review reported impact of language impair-

ments on activities of daily living or quality of life.

Reported language-based interventions

No papers selected for review reported language-based interventions.

4 | DISCUSSION

This scoping review shows evidence of a wide range of spoken lan-
guage impairments within the eight degenerative dementia syndromes
examined. The clinical significance of these language deficits was not
reported across studies (i.e., their impact on the quality of life or activ-
ities of daily living of the patients). Likewise, we did not find studies
describing language-based interventions for these patients. The most
frequently studied patients in this review were those with the atypical
parkinsonism syndromes, PSP and CBS. While the relatively high num-
bers of studies on PSP and CBS may seem surprising considering the
low prevalence of these disorders, the presence of non-fluent aphasia
in both people with PSP and CBS has been clearly demonstrated in the
literature and incorporated into diagnostic guidelines.?*?> This knowl-
edge may have contributed to raised awareness about the language
impairments in this population, resulting in a larger number of research
studies in this group. Although a large volume of language research
exists for people who have PD without dementia,”® the relatively
modest number of studies in people with PDD/DLB could be due to a
tendency to focus on more prominent cognitive deficits (e.g., exec-
utive difficulties) and neuropsychiatric features in these conditions.
Likewise, the limited attention given to EOAD may reflect an overshad-
owing by other cognitive and behavioral symptoms. Small numbers of
studies for patients with PCA and MND+FTD are less surprising, given
the low prevalence of these phenotypes and difficulty in gathering

large samples.

Research question 1: What are the currently
reported spoken language impairments in
non-language led dementias?

The scoping review revealed a wide range of language deficits across
the dementia subtypes examined. Within the PDD/DLB spectrum,

Clinical Interventions

these often included increased pausing, longer latencies of utterances,
and reduced phrase length in speech production. Such features appear
consistent with the general mental slowing and bradyphrenia observed
in parkinsonian syndromes. Poor ability to maintain topic and diffi-
culties in narrative organization and comprehension were also com-
monly reported and linked with impaired executive function, a cogni-
tive domain known to be impacted in PDD.?¢ Other impairments, such
as in grammar, appeared purely linguistic, without associations with
additional cognitive deficits.

As with previous reviews in PSP and CBS,’* language impair-
ments consistent with non-fluent aphasia were reported in these
two syndromes. Although impairments in verbal fluency, naming, and
syntactic processing were also commonly reported in PDD, bvFTD,
PCA, and FTD+MND, a full nfvPPA profile was never described in
these dementia subtypes. In PSP, additional difficulties with com-
prehension were reported in association with a loss of sustained
attention.*2

This review also found that people with bvFTD and those with
MND+FTD share similar characteristics of language dysfunction with
regard to perseverations, echolalia, and difficulties with grammar and
comprehension.®? In addition, people with bvFTD may show poor orga-
nization of speech, phonological errors, and impairments in repeti-
tion and action naming. As the literature base for MND+FTD is cur-
rently small, it is still unclear whether these additional features will
also be found in MND+FTD. Given the similarities in their dysexecutive
features, one might predict overlapping language impairments. How-
ever, the additional life-threatening features and complex care require-
ments that characterize MND+FTD may limit the perceived relevance
of researching these language issues in the context of the broader clin-
ical picture.

Poorer ability to process verbs and actions has been associated
with damage of motor cortices, whereas difficulties with phonology
and comprehension of quantifiers described in CBS are associated with
disruption of posterior cortical regions.®? Interestingly, impairments
in verb processing and action naming were observed in a number of
dementia syndromes including bvFTD, PDD, PSP, and CBS. Evidence
from both PD and FTD suggest that such deficits are associated with
changes in the frontostriatal motor network.?”-78

We identified only four studies looking at the language profile of
EOAD,”9808182 with mixed reports over the presence of language
dysfunction. One study showed impaired comprehension for words,
sentences, and commands,®! while another described a patient who
developed full aphasia.? The remaining two studies, however, did not
identify any language impairments. Given both the paucity of studies
and discrepancies found, further research into EOAD is warranted to
determine the nature of language impairments and whether such diffi-
culties significantly limit communication.

Atrophy encroaching the posterior portion of the left superior and
middle temporal gyri and the inferior parietal lobe is an anatomi-
cal marker for logopenic aphasia® but it is also present in PCA. This
perhaps explains the logopenic language profile (albeit milder than
that in logopenic variant PPA) exhibited in PCA.8%%° In addition, the

extended inferior parietal atrophy of PCA may play a pivotal role in
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the impairment of quantifiers and magnitude knowledge, similar to that
described in people living with CBS.

Research question 2: What is the clinical significance
of these language impairments?

Although the extent of the language dysfunction described in certain
cases indicates substantial disability for some individuals (e.g., resulting
inmutism or global aphasia), no studies directly measured the impact of
language difficulties on activities of daily living or quality of life. In part,
this may arise due to the lack of suitable tools that can effectively cap-
ture or monitor how language impairments affect everyday living and
well-being. The lack of development and validation of such question-
naires or inventories may reflect the limited attention received to date
within the literature compared to other variables (e.g., descriptions of
deficits, classification). Notably, a quality of life and life participation
approach is becoming increasingly recognized as arecommended man-
agement approach for PPA.100.101 This might accelerate the creation
of new measures aimed to capture the impact of language impairment
in daily living and quality of life in PPA. Such progress will likely have
the potential to benefit the broader field of progressive language dis-

orders.

Research question 3: What are the reported
language-based interventions?

No language-based interventions were reported in any of the eight
dementia syndromes examined, including in patients with PSP or CBS.
This is surprising considering that not only is non-fluent aphasia com-
mon in PSP, but numerous therapeutic studies have been conducted in
nfvPPA with positive results.®?? Likewise, no investigations were iden-
tified to support the language difficulties of PCA, despite its overlap
with the logogenic variant of PPA. People living with PCA, PSP, and
CBS may therefore likely benefit from the language therapies currently
available to treat PPA.3 It appears that both linguistic and other cogni-
tive causes can be simultaneously involved in the language dysfunction
of people with CBS, PSP, PDD, DLB, and bvFTD. If this is true, a close
and comprehensive assessment of both cognitive and linguistic func-
tions and their potential involvement in communication outcomes may
be needed to develop effective interventions. For instance, it will be
unhelpful administering a purely language-based therapy to a patient
whose language impairment is predominantly caused by a disruptionin

working memory.

5 | LIMITATIONS

Following the standard methodology of a scoping review, data were
gathered from a wide range of studies and methods to create a map

of current evidence. As we were also interested in the quality of avail-

able data to inform a future systematic review, we extended beyond
a typical scoping review to also conduct a risk of bias assessment.
While the ratings given to the majority of studies suggested satisfac-
tory methodological rigor, it is important to note that approximately
one third of studies identified fell below the accepted threshold. This
indicates a need for more controlled studies in the future, to confirm
and strengthen confidence in the current findings.

6 | CONCLUSIONS

This scoping review describes the volume, extent, and nature of the
research evidence regarding spoken language impairment in non-
language-led dementias. From this piece of work, three calls for action
emerge: (1) research studies should seek to assess the clinical rele-
vance of any spoken language deficits examined; (2) both linguistic and
cognitive underlying mechanisms should be explored and sufficiently
described (to assist in the design of effective language and behavioral
interventions); and (3) trials of language therapies previously found
useful in the PPA should be undertaken in patients with PSP, CBS, and
PCA.
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