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Abstract.
BACKGROUND: The use of telediagnostics for people with primary progressive aphasia (PPA) could improve access to
specialised care. There is a gap in research, especially regarding to the evaluation of communicative-pragmatic measurement
tools in a digital setting.
OBJECTIVE: This study examined the equivalence, modality use, and patient satisfaction of telepractice administration of
the Scenario Test (ST) in people with PPA.
METHODS: In a cross-over design, the ST was conducted once by videoconferencing and once in person. Fifteen people
with PPA participated. Participant satisfaction was assessed after each test session using a short self-designed questionnaire.
The total ST scores, the use of the different communicative modalities and the participant satisfaction scores were evaluated
using the equivalence and McNemar test.
RESULTS: Statistical equivalence was established for the present sample with regard to the total score of the ST. Regarding
the use of the different modalities, no significant difference was found. Sample satisfaction was positive for both diagnostic
settings, but there was no statistical equivalence of satisfaction. Severe psychiatric and cognitive symptoms affected the test
performance.
CONCLUSIONS: This study highlights opportunities and limitations of telepractice administration of the ST in people
with PPA. There is some evidence that testing with the ST via videoconferencing is feasible. Differences in the use of
communication modalities and participant satisfaction should be further investigated. Influencing factors such as psychiatric
symptoms and cognitive deficits should be considered in future research projects.

Keywords: Telepractice, Primary progressive aphasia, Communicative-pragmatic testing

∗Corresponding author: Mirjam Gauch, Faculty of Healthcare
and Nursing, Catholic University of Applied Sciences, Mainz, Ger-
many. E-mail: mirjam.gauch@unimedizin-mainz.de. ORCID ID:
0000-0001-5139-2815.

+ORCID IDs: 0000-0003-3695-8010 (S. Corsten); 0000-
0001-7311-0049 (K. Geschke); 0000-0003-4310-6748 (I. Hein-
rich); 0000-0002-9490-6852 (B. Spelter).

ISSN 2772-5383 © 2024 – The authors. Published by IOS Press. This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial License (CC BY-NC 4.0).

mailto:mirjam.gauch@unimedizin-mainz.de
https://creativecommons.org/licenses/by-nc/4.0/


6 M. Gauch et al. / Telediagnostics in primary progressive aphasia

1. Introduction

Primary progressive aphasia (PPA) is a hetero-
geneous, dementia syndrome (Mesulam, Wieneke,
Thompson, Rogalski & Weintraub, 2012). The dom-
inant feature is a language impairment (aphasia) that
initially begins insidiously and develops a severe and
global profile over the course of the disease (Tip-
pett, 2020). PPA can be classified into non-fluent
(nfvPPA), semantic (svPPA), and logopenic (lvPPA)
variants (Gorno-Tempini et al., 2011). The linguis-
tic profile of nfvPPA is characterised in particular by
agrammatism in expressive speech and / or speech
strain with inconsistent phonetic errors and misalign-
ments. In svPPA, there are deficits in naming and
single word comprehension. Individuals with lvPPA
show word-finding disorders in spontaneous speech
and naming as well as impairments in repeating
sentences and phrases. Overall, the prevalence of
PPA is approximately 3 : 100.000 (Coyle-Gilchrist et
al., 2016; Magnin et al., 2016). However, according
to Hameister, Nickels, Abel and Croot (2016) the
incidence is steadily increasing. PPA usually man-
ifests before the age of 65 and hence, earlier in
life than other forms of dementia. It can impact a
person’s social and occupational roles (Knopman,
Petersen, Edland, Cha & Roca, 2004; Mesulam et
al., 2012). Due to the increasing incidence and the
relatively early disease onset, addressing PPA is of
great importance in both, the national economic and
social context.

A comprehensive linguistic, neuropsychological,
and medical examination is required to assess and
diagnose PPA (Marshall et al., 2018). Based on clini-
cal assessments and imaging techniques, PPA can be
distinguished from other differential diagnoses and
can be classified into the according variants. Further
aims of the assessment are to determine the sever-
ity of aphasia and to identify resources and deficits
while keeping the patient’s burden as low as possible
(Heidler, 2011).

The process of diagnosing aphasia in people with
PPA should integrate all levels of the International
Classification of Functioning, Disability and Health
(ICF, World Health Organisation, 2013). At the struc-
tural level, imaging techniques are used to describe
the extent of brain damage due to the disease. The
functional level is evaluated using neurolinguistic or
cognitive-oriented assessments (Peach, 2008). At the
level of activity and participation, communicative-
pragmatic procedures are used that indirectly or
directly assess language use in everyday life (Tomp-

kins, Scott & Scharp, 2008). The Scenario Test (Van
der Meulen et al., 2008) can be used to capture this
level, as it measures verbal and nonverbal commu-
nication skills in severe aphasia based on everyday
situations.

When conducting the Scenario Test, the examiner
and the patient engage in a dialogue, whereby it is
assessed how much support the examinee needs to
cope with a communicative daily-life situation (van
der Meulen, van de Sandt-Koenderman, Duivenvo-
orden & Ribbers, 2010). The test was developed
and validated for individuals with poststroke apha-
sia and is recommended for routine use in aphasia
treatment based on an international, multidisciplinary
consensus (Wallace et al., 2022). To date, the Sce-
nario Test has been validated in Dutch (van der
Meulen, van de Sandt-Koenderman, Duivenvoorden
& Ribbers, 2010), English (Hilari et al., 2018), and
German (Nobis-Bosch et al., 2020). It is thought to be
clinically useful in cases of dementia-related speech
disorders (Nobis-Bosch et al., 2020) but has not been
validated in this population so far.

Telehealth practices are increasingly being used in
diagnostic and therapeutic processes for patients with
speech disorders, as they offer advantages over face-
to-face setting. This also applies to the care of people
with PPA. Despite the need for detailed assessments,
there are barriers to access those. Specific dementia
assessments (e.g., for PPA) require high expertise and
are therefore oftentimes conducted in so-called mem-
ory clinics. Due to a lack of knowledge about these
facilities on the part of referring physicians and the
limited capacities of institutions, not all patients with
suspected dementia get access to these memory clin-
ics (Hausner et al., 2020). The Covid-19 pandemic
has revealed another potential barrier. During the first
lockdown of the Covid-19 pandemic (spring 2020),
face-to-face appointments at some memory clinics
were partially cancelled to counteract transmission of
the SARS-CoV-2 virus. To ensure the continued care
of patients, telepractice was increasingly being used
(Morin et al., 2021; Capra & Mattioli, 2020). How-
ever, even post COVID-19 pandemic, telepractice
might provide an opportunity to conduct treatment
with people in their natural environment (Cason &
Cohn, 2014). Telediagnostic could save travel time
and facilitate access to specialised care (Weidner &
Lowman, 2020; Cotelli et al., 2017). While there is
some research on telepractice for patients with PPA
(Rogalski et al., 2016; Dial, Hinshelwood, Grasso,
Hubbard, Gorno-Tempini & Henry, 2019), evidence
on telediagnostic is lacking (Rao et al., 2022). Rao et
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al. (2022) demonstrated the speech-systematic West-
ern Aphasia Battery-Revised (WAB-R) equivalence
in face-to-face and telediagnostics. So far, the trans-
ferability of communicative-pragmatic procedures
like the Scenario Test to a telediagnostic setting has
only been tested on very small sample sizes with
people without language impairment. Therefore, the
validity of the assessment is still unknown in the
online setting.

Since the areas of communication and pragmat-
ics are naturally based on face-to-face encounters
(Doedens & Meteyard, 2020), it might be difficult
to transfer their assessment to an online setting.
Studies have shown that turn-taking and implica-
tures are more difficult to implement in an online
setting (O’Conell, Crossley, Cammer & Morgan,
2014). Work from our own lab indicates that non-
verbal communication is different and less frequently
used in an online setting. For this reason, there
is a particular need to examine the transferability
of communicative-pragmatic approaches to a digi-
tal setting. The aim of this study was to compare
face-to-face and telediagnostics using the Scenario
Test in individuals with PPA regarding equivalence,
modality use, and participant satisfaction.

2. Methods

In the following, the method of the conducted study
is reported considering the TIDieR checklists (Hoff-
mann et al., 2014; Rhon et al., 2022).

2.1. Aim of the study / Research questions

This study aims to examine telediagnostics in PPA
regarding the criteria of equivalence of total scores,
the use of communicative modalities, and partici-
pant satisfaction for the Scenario Test. The following
research questions are sought to be answered:

1. Are the total scores of the Scenario Test compa-
rable between a face-to-face and telediagnostic
setting?

2. Is the use of communicative modalities through
the participants comparable between a face-to-
face and telediagnostic setting?

3. Is the participant satisfaction comparable
between a face-to-face and telediagnostic set-
ting?

Fig. 1. Study programme. First row: Group 1 (D1-11), Second
row: Group 2 (A1-10).

The hypotheses (H1-H3) of the present paper are:

H1: There are no significant differences in total
Scenario Test scores in face-to-face compared to
telediagnostics.
H2: There are differences in the use of com-
municative modalities of the participant in
face-to-face compared to telediagnostics.
H3: There are no significant differences in par-
ticipant satisfaction in face-to-face compared to
telediagnostics.

2.2. Study design

The present study was a feasibility study since
no study results were available on using the Sce-
nario Test in PPA or on telediagnostics using the
Scenario Test in people with aphasia at the time of
study initiation. The evaluation was based on the
scheme according to Dekhtyar et al. (2020), with par-
ticipants undergoing face-to-face and telediagnostics
in a Cross-Over-Design (see Fig. 1). At the begin-
ning, participants were randomized into two groups.
Participants of group 1 started with the telediagnos-
tic assessment; participants of group 2 were tested
face-to-face first. Participants took part in the sec-
ond assessment after 7-14 days. This was considered
enough time for a washout period. This procedure was
chosen to balance the learning effect of the assess-
ment. As this was a feasibility study, the sample size
was calculated to be 20 participants.

2.3. Inclusion / Exclusion criteria

To be included in the study, participants had to have
already undergone speech-systematic testing in our
Memory Clinic at the time of study entry and fulfil
the diagnostic criteria of PPA, according to Gorno-
Tempini et al. (2011). All PPA variants were included
to reflect the heterogeneity of the disorder in the study
sample. All levels of PPA severity were included
because the Scenario Test is suitable for mild to severe
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aphasia. Since people with advanced PPA are under
represented in studies, there is a particular need to
include this group in new studies (Rao et al., 2022).
Participants were required to have access to a com-
puter and a webcam and to have support of a relative
or caretaker during the teleassessment. In case poten-
tial participants did not have access to the required
equipment, relatives or their outpatient speech and
language therapist (SLT), who are regularly involved
in the participants clinical care, were contacted and
asked to provide the equipment and support for the
telediagnostics for the according participant. In case
this was not feasible either, participants were asked
to take part in a room in the Memory Clinic where the
required equipment was available while the examiner
was in another room. Further inclusion criteria were
an intact visual acuity (if necessary, with visual aid)
and an intact hearing function (if necessary, with a
hearing aid). Exclusion criteria were other neurolog-
ical diseases affecting communication ability, such as
stroke, Parkinson’s disease or multiple sclerosis. Par-
ticipants who did not communicate verbally and/or
were fully dependent on the assistance of their con-
versational partner were excluded for ethical reasons
as the test situation can be very stressful and pose a
high burden to the person (Rogers & Alcaron, 1998).
Information from relatives and treating outpatient
SLTs served as an indicator for this classification.
Participants were not required to have previous expe-
rience with the use of an online video platform (Rao
et al., 2022).

2.4. Ethical aspects

The study was conducted in the Memory Clinic
of the Department of Psychiatry and Psychotherapy
(University Medical Center of the Johannes Guten-
berg University Mainz) from January to March 2022.
Participation in the study was for all participants
and did not influence further diagnosis or therapy.
There was no conflict of interest for the examiner
of the study. The study was conducted in accor-
dance with the Declaration of Helsinki and approved
by the Ethics Committee of the Federal Medi-
cal Association of Rhineland-Palatinate (15960 and
24.11.2021).

Persons with dementia, such as PPA, may not be
able to give informed consent. Therefore, the ele-
ments of informed consent according to Beauchamp
and Childress (2013) were considered. If the SLT and
examiner or the doctors involved had doubts about the
participant’s ability to give consent, relatives and out-

patient SLTs were consulted. During the test sessions,
the examiner constantly paid attention to signs of
excessive demands (e.g., meta-linguistic comments,
changes in facial expressions/gestures, no response).
In such cases, the examiner explained again that the
participant could withdraw from the study at any
point and that this would not have any negative con-
sequences for the participants.

Following the completion of both assessments,
a debrief appointment could be scheduled at the
request of the participant and/or their relative. The
purpose of this appointment was to provide compre-
hensive information about the diagnostic results and
to answer open questions. Further, outpatient SLTs
were contacted to inform them about the diagnostic
findings and to fulfil the duty of care.

2.5. Procedure

Between December 2021 and January 2022, 37
of the Memory Clinic’s patients with PPA were
contacted via telephone. Following the telephone
information session, written information was sent
to interested patients by mail. 21 gave verbal con-
sent to participate and were randomly assigned to
two groups. Group 1 was to be initially examined
in the telediagnostic setting. The participants were
therefore named D1-D11. Group 2 was to receive
the diagnosis in the face-to-face setting first, and the
participants were consequently designated A1-A10.
After randomization, the written consent form was
sent in, and a physician explained the aims and ben-
efits of the study as well as the effort associated with
the study. After the medical education, the first testing
took place. According to the manual of the Scenario
Test, 15-45 minutes were estimated for the exami-
nation (Nobis-Bosch et al., 2020). Seven to 14 days
later, the second testing was conducted.

The same unblinded SLT, referred to as “exam-
iner”, performed the test administration and evalua-
tion. For pragmatic reasons and because validation
studies of the Scenario Test show a high correla-
tion between different assessors, this methodological
weakness was accepted (Nobis-Bosch et al., 2020).

2.6. Setting

Telediagnostics took place via the video confer-
ence software Big Blue Button (BBB; invokable
GmbH, 2022), which guarantees users 100% data
protection and compliance with the Basic Data
Protection Regulation. In preparation for the telediag-
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nostics, a link to the BBB study room was sent to the
participants via e-mail. Video conferencing via BBB
allowed sharing of uploaded slides while communi-
cation partners could still see each other in the video.
Participants were asked to provide a self-assessment
of the statements in a short self designed ques-
tionnaire. The answeres were captured through the
examiner. A PowerPoint presentation was used dur-
ing the videoconference. This included the Scenario
Test’s items with a blank slide between each item to
avoid participants pointing at the images, according
to the Scenario Test’s hand instructions. Participants
and their supporting relative or SLT were asked to
have a paper and a pen ready before the test to enable
multimodal communication during the assessment
telediagnostics. If the participant had an Augmenta-
tive and Alternative Communication (AAC) book for
expressive communication, this was also provided.
During the assessment, relatives were asked to always
stay in the background but within reach to assist in
case of technical difficulties. Following the instruc-
tions of the Scenario Test, the examiner shared the
questionnaire by using the “share screen” function.
Participants were then asked to answer each question.

The face-to-face testing took place in an exami-
nation room of the Memory Clinic. The room was
furnished with as little stimuli as possible and was
in a quiet environment so that the participants’ atten-
tion was not disturbed. Participants were seated at
the table opposite of the examiner and were provided
with a paper and a pen. Furthermore, the test docu-
ments with the items of the Scenario Test were placed
on the table.

The video camera, which documented the face-
to-face and telediagnostics, was placed in a way to
capture both the examiner’s and participant’s facial
expressions and gestures during the diagnostic pro-
cess.

2.7. Outcome measures

The Scenario Test, which measures
communicative-pragmatic skills using six everyday
situations represented by line drawings, was used
as the primary measurement. The instructions and
test administration followed the German manual
instructions (Nobis-Bosch et al., 2020). There are
three items per situation leading to a maximum total
score of 54 points. The total score reflects how much
help was needed by the participant to communicate.
At the proposition level, verbal and nonverbal
responses were coded. Further, the responses were

coded in terms of their modality. The test was
stopped if the person with PPA did not respond to the
practice items and the first scenario (Nobis-Bosch
et al., 2020). Video recordings of the test situation
enabled a subsequent evaluation with a simultaneous
collection of quantitative and qualitative results.

As a secondary measurement tool, a short ques-
tionnaire was used to evaluate participant satisfaction
with the assessment. The questionnaire comprised
eight items and was self-designed based on a partic-
ipant satisfaction questionnaire by Hill et al. (2009).
The same questionnaire was used at both assess-
ment conditions. If necessary, the examiner assisted
in answering the questions by reading the question
aloud and clarifying the principle of scale assess-
ment in simple terms. The first item of the short
questionnaire measured the affinity for technology.
The following seven items measured satisfaction
with the previously conducted examination. Satisfac-
tion with the acoustic and visual presentation was
evaluated. Furthermore, well-being, subjective satis-
faction, willingness for further participation, comfort
in the respective diagnostic setting, and satisfaction
with the own performance were queried. The ques-
tionnaire used a five-point Likert scale ranging from
“do not agree at all” to “fully agree”. For better read-
ibililty, each questionnaire item was printed on one
page in a large font and landscape format. If a par-
ticipant answered “do not agree at all” to continue
participation, the assessment was discontinued. In the
event of negative satisfaction scores after the first
assessment, participants were also informed again
that participation was completely voluntary and that
they could withdraw from the study at any time.

2.8. Data analysis

To evaluate the results of the Scenario Test and
short questionnaire, the data were imported into SPSS
(version 27, IBM®). Both, descriptive and inferential
statistics were conducted. Various forms of presenta-
tion (boxplots, pie charts, G-G charts) were created.
Further, a Wilcoxon test, equivalence test, McNemar
test and Kendall-Tau-b were performed. Omni Cal-
culator (Szczepanek, 2022) was used to perform the
McNemar test. In the following, the quantitative anal-
ysis procedure regarding the equivalence of the total
scores, the use of modalities and participant satisfac-
tion will be described.

For the quantitative analysis, either an intention-
to-treat (evaluation in the group after randomization)
or a per-protocol analysis (evaluation when the study
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protocol was followed) was performed. The aim was
to obtain as high external and internal validity as pos-
sible while counteracting statistical bias. Dropouts
were not generally excluded from the analysis to
reflect the heterogeneity of PPA in terms of severity.
Instead, missing data were considered a noteworthy
variable to capture the feasibility of telediagnostics
in different settings and with different participants
(Tabachnick & Fidell, 2013). Missing values were
addressed depending on the research question and
the failure process. Listwise case exclusion, pairwise
case exclusion, and various imputation procedures
were considered (Enders, 2010).

The primary target variables for the evaluation
were the total scores in the Scenario Test and the
modalities used according to the coding already
described for face-to-face and telediagnostics, which
were collected using the Scenario Test. The box-
plot was used for the presentation. Further, various
measures of location and dispersion were used for
descriptive data analysis. A Q-Q plot was used to
check whether the distribution of total scores con-
formed to a normal distribution (Field, 2018). Due to
the specifics of the cross-over design, a preliminary
test should be performed before inferential statistical
analysis to verify that the washout period was suf-
ficiently long and that no learning effects occurred
between time point one and time point two. For this
purpose, the sums of the measured values should be
considered, and a test for independent samples should
be used (Wellek & Blettner, 2012). In the case of a
normal distribution, a t-test should be used at this
point, whereas in non-parametric data, the Wilcoxon
test would be indicated (Field, 2018). The test statistic
used was p < 0.05.

Furthermore, an equivalence test was performed to
check whether the difference between the two diag-
nostic settings was clinically relevant or whether the
examination was equivalent in both diagnostic set-
tings. For this purpose, the equivalence range was
first defined, i.e., the range in which differences can
be tolerated as clinically irrelevant (Wellek, 2002).
According to the Scenario Test’s manual, ≥7 per-
formance points in the total score was designated
as clinically relevant (Nobis-Bosch et al., 2020). For
this reason, the equivalence range (also MCID: min-
imal clinical important difference) was set at [-7;
7]. Subsequently, the confidence interval was calcu-
lated to check whether it lies within the equivalence
range.

The use of the different modalities was evaluated
descriptively and with the help of a frequency table.

A circle diagram was used to visualise the results.
The changes regarding the modalities used were addi-
tionally tested inferentially. Since the modalities used
were related dichotomous variables at two test time
points, the McNemar test was selected (Field, 2018).
The alpha value was 0.05.

The secondary target variable was the degree of
participant satisfaction, which was recorded with the
aid of the short questionnaire. A bar chart was drawn
to visualize the degree of agreement at item level. An
equivalence test was used. A percent clinical agree-
ment of > 80% has been described as a high level of
agreement by Hill et al. (2009). At the same time, the
same authors have defined the critical difference of
one scale point as a relevant difference for five-point
Likert scales. For this reason, the MCID in this study
is set at [-1; 1].

3. Results

3.1. Description of the sample

After completion of recruitment and randomisa-
tion, six participants dropped out and five participants
were excluded. Dropouts occurred due to personal
reasons like feeling of excessive demand, marked
progression of symptoms, or an upcoming reloca-
tion. Two participants (D3, D5) had severe language
impairments, so that the Scenario Test was discontin-
ued according to the criteria described in the manual
and two participants (D4, A5) withdrew from the
study. One participant (D8) experienced an increase
of psychiatric symptoms between the two assess-
ment timepoints, so that he/she had to be admitted
to an inpatient facility and study participation was no
longer feasible. Four participants from the total sam-
ple (D3, D4, D5, A5), took part in both test sessions
but showed difficulties completing the short question-
naires, resulting in missing measurements. At the end
of the study (03/2022), ten complete data sets and
five data sets with partially missing information were
available (see Fig. 2). In the following, those partic-
ipants are described who were able to take part in at
least one testing and whose data were included in the
statistical analysis (N = 15). The mean age of partici-
pants was 69.27 (SD: 6.31) with a mean age of 65.27
at symptom onset (SD: 6.24). The sample consisted
of 60% men and 40% women. The years of education
was on average 13.67 (SD: 2.54). Of 15 participants,
33.33% had a lvPPA, 13.33% had a nfvPPA and
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Fig. 2. Flow chart for the recruitment of the participants.

Table 1
Demographic data. AD = Alzheimer’s disease,
FTLD = Frontotemporal Lobar Degeneration

Variable M (SD) / frequencies

Age at the start of the study (years) 69.27 (6.31)
Age at symptom onset (years) 65.27 (6.24)
Gender (men / women) 9 / 6 (men / women)1

Years of education 13.67 (2.54)
PPA variant (lvPPA / nfvPPA / svPPA) 5 / 2 / 8
Pathology (AD / FTLD / unclear) 5 / 9 / 1
Depression (Yes / No) 8 / 7
Outpatient speech therapy (Yes / No) 12 / 3
1 In the present sample, only the male and female gender were
represented, which is why the category “diverse” is not considered
in the following.

53.33% had a svPPA. Seven out of eight participants
with svPPA had causal Frontotemporal Lobar Degen-
eration, and four out of five participants with lvPPA
had underlying Alzheimer’s pathology. The only par-
ticipant with nfvPPA in the sample showed AD as the
aetiology of PPA. In 53.3% of the sample, depression
was also present. 80% of the participants were under-
going speech therapy at the start of the study. 93.3%
of the participants were monolingual German speak-
ers, one participant was an English native speaker.
An overview of the demographic data of the sample
is given (Table 1).

3.2. Evaluation of equivalence, modality use and
participant satisfaction

The primary outcomes of the study participants
(N = 15) are presented below (Table 2). Analysis
of the primary outcome measure showed intra-
individual clinically relevant differences in total

Fig. 3. Boxplot for group comparison in a telediagnostic (red) and
face-to-face (orange) setting of total scores after intention-to-treat
analysis (N = 15). A6 seen as outlier (◦) with significant lower
scores in both diagnostic settings (telediagnostic: 2; face-to-face:
6).

scores of Scenario Test (MCID ≥ 7 performance
points) between the two test time points of six par-
ticipants. The other nine did not show any clinically
relevant differences. While two participants in group
1 showed ceiling effects (D6, D7), no one in group
2 reached the maximum score. Two participants in
group 1 met the dropout criteria and thus achieved
0 total points. These factors led to a wide dispersion
in group 1 (see Fig. 3). The Wilcoxon test reveals
no significant relationship between the order of the
examinations (face-to-face at time point one com-
pared to time point 2) and the total score (p = 0.407).
The confidence interval of the median calculated by
bootstrapping is [-4.5; 0] and thus lies within the
defined equivalence range of [-7; 7].
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Table 2
Results of the study participants (N = 15) in the scenario test, a = clinically relevant changes in total scores, b = changes in modality use,

c = clinically relevant changes in participant satisfaction

Participant Total scores Modality use Affinity for Participant
Code Scenario Test technology1 satisfaction (Ø)

digital analogue digital analogue digital analogue digital analogue

gr
ou

p
1

(d
ig

ita
l=

t1
;a

na
lo

gu
e

=
t2

)

D2 22a 48a Speaking Speaking -2 -2 -9c -6c

D3 0 0 Speaking Speaking - - - -
D4 22a 13a Speaking,

Gesture
Speaking,
Gesture

- -1 - 6

D5 0 0 Speaking Speaking - - - -
D6 54 54 Speaking Speaking 2 1 11 11
D7 54 54 Speaking Speaking 0 -1 14 14
D8 0 - Speaking - - - - -
D10 49 50 Speaking Speaking 0 0 12c 10c

gr
ou

p
2

(d
ig

ita
l=

t2
;a

na
lo

gu
e

=
t1

)

A1 27a 34a Speaking,
Writingb

Speaking,
Writing,
Drawingb

2 2 9c 10c

A2 48a 40a Speakingb Speaking,
Writingb

0 1 10 10

A5 14a 32a Speakingb Speaking,
Drawingb

- 2 - 14

A6 2 6 Speakingb Speaking,
Drawingb

-2 0 10c 9c

A7 35 40 Speakingb Speaking,
Gestureb

2 1 10c 13c

A8 47 47 Speakingb Speaking,
Drawingb

-1 0 9c 11c

A10 41a 49a Speakingb Speaking,
Writing,
Gestureb

-1 -2 7c 3c

1According to the first item of the short questionnaire.

A more considerable variation in the use of differ-
ent modalities was seen in the face-to-face, compared
to telediagnostics (see Fig. 4). The preferred mode
of communication in both diagnostic settings was
speaking. The results of the McNemar test showed no
significant differences between the use of modalities
in face-to-face and telediagnostics (p = 0.09 - 0.85).

For the evaluation of secondary outcome mea-
sures, the statement “do not agree at all” was
assigned the value -2, “rather disagree” the value
-1, “partly agree” the value 0, “rather agree” the
value 1 and “fully agree” the value 2. Overall, the
analysis showed positive satisfaction ratings for both
settings, but higher satisfaction scores for the face-
to-face setting (see Fig. 5). Group 2 reported higher
overall satisfaction scores and showed less disper-
sion (face-to-face: M = 10; SD = 2; telediagnostic:
M = 8.5; SD = 2.74) compared to group 1 (teledi-
agnostic: M = 7; SD = 10.74; face-to-face: M = 7.25;
SD = 9). The results of the bootstrapping show that in
the present sample, no equivalence can be assumed
concerning participant satisfaction in face-to-face
and telediagnostics, as the confidence interval [-2;0]
exceeds the equivalence range [-1;1].

4. Discussion

The present study answered the first research ques-
tion, whether the diagnostic setting influences the
total score of the Scenario Test. After statistical
analysis, the hypothesis of equivalence between face-
to-face and telediagnostics could be accepted. Based
on the results of bootstrapping, equivalence between
face-to-face and telediagnostics can be assumed
regarding the total scores. Moreover, it should be
taken into account that the overlapping of confidence
intervals also might be a result of the small sam-
ple size. Since no significant relationship was found
between the testing order and the total score, no learn-
ing effects can be assumed. Thus, it is assumed that
the washout period of 7-14 days is sufficient in the
present sample. Differences between groups were
more prominent than the differences resulting from
the diagnostic settings. This is particularly evident in
the boxplot and represents a side effect of randomi-
sation in a small sample.

The second research question, whether the diag-
nostic setting influences the use of communicative
modalities, was partially answered. The statistical
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Fig. 4. Modality use in a telediagnostic (left) and face-to-face setting (right).

Fig. 5. Participant satisfaction with telediagnostic (red) and face-to-face (orange) setting.

evaluation and verification of the McNemar test
results showed no significant differences in modal-
ity use between face-to-face and telediagnostics.
Therefore, the hypothesis of differences in using
communicative modalities in face-to-face and tele-
diagnostics must be rejected. However, the increase
in modality use in the face-to-face setting indicates
that multimodal communication is easier to stimulate
for some participants in this setting. A qualitative
evaluation of these results has already been con-
ducted and published (Gauch et al., 2023). The
differences in modality use underline the impor-
tance of face-to-face conversation, which is also
highlighted in the literature (Doedens & Meteyard,
2020). The results suggest that patients with different
PPA variants benefit from multimodal communica-
tion but show differences in modality preference.
During the study, most participants communicated
via the modality of speaking. In some cases, access
to nonverbal communication was blocked. This was
the case, for example, with those participants who
showed mutism. In contrast to stroke-related mutism,

the ability to compensate seems limited in PPA due
to cognitive deficits. The differences between non-
verbal communication in stroke-related aphasia and
in PPA should be investigated in future studies and
with more profound research methods. The influence
of depression on communicative-pragmatic abilities
might have affected performances and should also
be the subject of prospective studies. The differences
in modality use depending on the diagnostic setting
could be reduced, for example, by technical solutions
for the modalities of writing and drawing. Possibly,
using 3D glasses and virtual reality could also facil-
itate modality use in the telediagnostic setting, as it
was successfully used in former studies for people
with aphasia (Giachero et al., 2020; Marshall et al.,
2020). The reason why less non-verbal communica-
tion is used in the telediagnostic setting should be
investigated in the future.

Furthermore, the study also answered the third
research question, whether the diagnostic setting
influenced participant satisfaction. For the investi-
gated sample, participant satisfaction in the different
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diagnostic settings is not equivalent. Even if the satis-
faction of the sample was positive for both diagnostic
settings, participants tended to prefer the face-to-face
setting. The case of D2, the only respondent to indi-
cate negative values in satisfaction, should also be
emphasised at this point. The participant was cur-
rently in a moderate depressive episode which may
have influenced his perception of the diagnostic sit-
uation and his overall scores. Overall, D2 achieved
significantly higher total scores in the face-to-face
setting. This may indicate that people with psychiatric
symptoms (e.g., depression or delusions) benefit from
direct contact with those examining or treating them.
This would be consistent with a study by Tutty, Span-
gler, Poppleton, Ludman and Simon (2010), in which
the results of cognitive-behavioural telepractice for
depression lagged behind the effects of face-to-face
treatments and a majority of individuals reported pre-
ferring therapy delivered in person.

4.1. Future research

The test administration and evaluation by the
same, unblinded person reduces the objectivity of
the present work. In future studies, however, the
evaluation should be carried out by two indepen-
dent examiners. Further, the small sample of 15
respondents limits the significance of the statistical
analysis. The implementation of larger equivalence
studies is indicated to achieve higher external valid-
ity. The group of subjects was heterogeneous overall.
Although the numerous drop-outs reduced the signif-
icance of the statistical results, new insights into the
feasibility of telediagnostics for patients with PPA
can be made. The influence of psychiatric symptoms
on the feasibility of telediagnostics offers grounds for
further research.

4.2. Conclusion

The present study points out the opportunities
and limitations of telediagnostics for people with
PPA. Evidence was found that the Scenario Test
in telediagnostics is feasible with PPA patients
and that the results are comparable to face-to-face
testing. This opens perspectives for communicative-
pragmatic assessment of PPA in Dutch-, English-,
and German-speaking countries. Although differ-
ences were non-significant, more communicative
modalities were used in face-to-face compared to
telediagnostics. This aspect should be investigated in
future studies. Regarding participant satisfaction, a

basically positive attitude was recorded for both set-
tings, which is also in line with existing evidence
(Barton, Morris, Rothlind & Yaffe, 2011). The trend
towards a preference for the face-to-face setting in
this sample is noteworthy and should be investigated
further. Nevertheless, there is a need to investigate all
research questions examined in the study in a larger,
representative sample of patients with PPA.

Feedback from participants indicates that people
with PPA positively receive telediagnostic solutions,
as shown in other studies earlier. The dropouts con-
tributed to a reduced sample. Nevertheless, the high
drop-out rate in a neurodegnerative disease is not
atypical and should be seen in connection with con-
comitant neuropsychiatric disorders. Seeing the high
potential of telediagnostics to improve care for peo-
ple living with PPA, there should be more research
on developing telediagnostic solutions in speech ther-
apy. To ensure the quality of telediagnostics in PPA,
further training should in future also address spe-
cial features of the digital setting and the use of the
procedure in people with dementia-related speech
disorders.
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