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Abstract

Background: Evidence-based assessments for people with aphasia (PWA) in
Greek are predominantly impairment based. Functional communication (FC) is
usually underreported and neglected by clinicians. This study explores the adap-
tation and psychometric testing of the Greek (GR) version of The Scenario Test.
The test assesses the everyday FC of PWA in an interactive multimodal commu-
nication setting.

Aims: To determine the reliability and validity of The Scenario Test-GR and dis-
cuss its clinical value.

Methods & Procedures: The Scenario Test-GR was administered to 54 people
with chronic stroke (6+ months post-stroke): 32 PWA and 22 stroke survivors
without aphasia. Participants were recruited from Greece and Cyprus. All mea-
sures were administered in an interview format. Standard psychometric criteria
were applied to evaluate reliability (internal consistency, test-retest, and inter-
rater reliability) and validity (construct and known-groups validity) of The Sce-
nario Test-GR.

Outcomes & Results: The Scenario Test-GR shows high levels of reliability and
validity. High scores of internal consistency (Cronbach’s o = 0.95), test-retest
reliability (intra-class coefficients (ICC) = 0.99), and interrater reliability (ICC
= 0.99) were found. Interrater agreement in scores on individual items ranged
from good to excellent levels of agreement. Correlations with a tool measuring
language function in aphasia, a measure of FC, two instruments examining the
psychosocial impact of aphasia and a tool measuring non-verbal cognitive skills
revealed good convergent validity (all ps < 0.05). Results showed good known-
groups validity (Mann-Whitney U = 96.5, p < 0.001), with significantly higher
scores for participants without aphasia compared with those with aphasia.
Conclusions & Implications: The psychometric qualities of The Scenario Test-
GR support the reliability and validity of the tool for the assessment of FC in
Greek-speaking PWA. The test can be used to assess multimodal FC, promote
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WHAT THIS PAPER ADDS
What is already known on the subject

FC assessments aim to investigate whether PWA are effec-
tive communicators despite language impairments. The
Scenario Test examines the ability of a person with aphasia
to convey a message in an interactive multimodal commu-
nication setting using daily life situations.

What this paper adds to existing knowledge

This paper describes the adaption of the UK version of The
Scenario Test into Greek (GR) for use with Greek-speaking
PWA and provides evidence of the reliability and validity of
the tool.

What are the potential or actual clinical
implications of this work?

The psychometric properties of The Scenario Test-GR
are consistent with the psychometric qualities of the
Dutch Scenario Test and The Scenario Test UK. The
Scenario Test-GR is a very useful clinical tool for exam-
ining FC abilities, to guide patient-centred therapy and
goal-setting, and to measure the efficiency of multimodal-
ity and interactivity.

INTRODUCTION

Functional communication (FC) is the basic act of
human communication in everyday situations (Elman &
Bernstein-Ellis, 1999). The theoretical definition of FC
defines communication as situated language use. Situated
language use was initially described by Clark (1996), who
outlined the three core characteristics of FC as being
interactive, multimodal and based on context (common
ground). Recently, Doedens and Meteyard (2019) extended
Clark’s (1996) definition by elaborating further on the char-
acteristics of FC, as follows: FC is a joint activity between
two people (interactive) in which multiple interdependent

aphasia rehabilitation goal-setting at the activity and participation levels, and be
used as an outcome measure of everyday communication abilities.

functional communication assessment, people with aphasia (PWA), The Scenario Test-GR, tool

channels of communication are integrated into a single
combined message (multimodal), and that it is reliant on
shared knowledge between speakers, the physical environ-
ment and the communicative environment (contextual).
More recent studies (Charalambous & Kambanaros, 2021;
Doedens & Meteyard, 2019; Pierce et al., 2019) reveal that
for people with aphasia (PWA) to be successful commu-
nicators in everyday situations, they need a supportive
environment and a partner who is willing to prompt and
support communication. For this study, the word ‘func-
tional’ implies communication which is spontaneous and
independent in a supportive communicative environment.

For PWA conversational breakdown is the key impair-
ment that characterizes the aphasic disorder (Doedens
etal., 2021). The ability to communicate ‘functionally’ after
stroke is crucial for the person with aphasia and the people
around them (Schumacher et al., 2020). PWA experience
difficulties in spontaneously and independently commu-
nicating their needs and engaging in shared interactions
(Doedens et al., 2021). They may appear to be communi-
cating, however interactions with others are not always
meaningful, effective and satisfying (Koleck et al., 2017).
Experiencing consistent challenges in activities of daily liv-
ing (Manning et al., 2019), due to persisting communica-
tion difficulties, may result in social isolation and poor
quality of life (QOL) (Hoover et al., 2020). Restrictions in
FC reduce access to health and social services, and par-
ticipation in social and cultural events, and family activ-
ities (Azios et al., 2021; Doedens et al., 2021). Being able to
engage in FC allows PWA to have a better sense of self, and
minimizes mental health issues and isolation (Berg et al.,
2020).

Aphasia assessments within the ICF
framework

Evidence-based aphasia assessment when described
within the framework of the International Classification
on Functioning, Disability and Health (ICF; WHO, 2001)
is categorized into three domains: impairment, activity
and participation (Table 1). Impairment-based aphasia
assessment aims to evaluate verbal output, auditory
comprehension, reading and writing abilities (Mitchell
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TABLE 1
domains

Evidence-based aphasia assessments and the ICF

ICF domain aphasia related tools

Impairment Boston Diagnostic Aphasia
(language-based Examination (BDAE; Goodglass &
assessments) Kaplan, 1972)

Comprehensive Aphasia Test (CAT;
Swinburn et al., 2004);

Western Aphasia Battery—Revised
Aphasia Quotient (WAB-R AQ;
Kertesz, 2006)

Activity and Amsterdam Nijmegen Everyday
participation Language Test (ANELT; Blomert
(functional etal., 1994)
communication Communicative Effectiveness Index
assessments) (CETI; Lomas et al., 1989)

Functional Communication Profile
(FCP; Sarno, 1969)

Communicative Abilities of Daily
Living Test (CADL; Holland, 1980)
American Speech and Hearing
Association Functional Assessment
of Communication Skills for Adults
(ASHA-FACS; Frattali et al., 1995)
The Scenario Test (van der Meulen
et al., 2010)

Contextual factors Stroke and Aphasia Quality of Life

(quality of life (SAQOL-39; Hilari et al., 2003)
and psychosocial Assessment of Living with Aphasia
assessments) (ALA; Simmons-Mackie et al., 2014)

Aphasia Impact Questionnaire
(AIQ-21; Swinburn et al., 2018)

et al., 2020). The activity and participation examination
focuses on the assessment of the degree to which aphasia
influences the involvement in activities and participation
of life events of PWA (Schumacher et al., 2020). Contextual
factor assessments include determining the barriers in
participating in family, community, and social events due
to personal and environmental factors (psychosocial) that
are mainly examined using patient-reported outcome
(PROM) questionnaires (Perin et al., 2020).

FC assessment

FC assessment is a more recently used primary out-
come measure in large-scale randomized control trials
(Schumacher et al., 2020). The aim of FC assessment is
to investigate if PWA are effective communicators and
whether they can participate in real-life situations, despite
language impairments (Brady et al., 2016; Dipper et al.,
2020). FC assessments should integrate an in-depth analy-
sis of the individual’s communication opportunities, envi-
ronment and contextual support (Doedens et al., 2021).

Disorders

Speech and language therapists (SLTs) largely assess the
linguistic deficits of PWA with formal testing at the impair-
ment level of the ICF without exploring their overall com-
munication efficiency and success (Doedens & Meteyard,
2019). When assessing FC, examiners need to consider two
important factors: first, the multimodality of communica-
tion used during the assessment; and second, the meth-
ods for prompting the response by the examiners (van der
Meulen et al., 2010). In a recent study, Schumacher et al.
(2020) argued that examiners should also look beyond the
linguistic profile of the person with aphasia when assess-
ing FC, by investigating the non-verbal cognitive abilities
of the individual. Non-verbal cognition is particularly cru-
cial in FC assessment of individuals with limited verbal
output due to aphasia because it can play a significant role
on the person’s ability to communicate effectively (Schu-
macher et al., 2020).

The ROMA-COS guidelines by Wallace et al. (2019) are
highly related to our study since guidelines propose the use
of The Scenario Test and the Communication Effectiveness
Index (CETI) for the assessment of FC in PWA. According
to the ROMA-COS consortium, based on consensus, the
tools met the stipulated feasibility criteria as follows: (1)
the tools are available in different languages; (2) the cost of
the tools; (3) the ease of administration and the completion
time of the outcome measure; and (4) the straightforward-
ness in calculating total score.

As Worrall et al. (2002) have identified, it is unrealistic
to expect a single assessment to be fitting to assess all PWA,
all cultures, all impairments and in all settings. Neverthe-
less, FC assessment tools attempt to bridge the domains of
the ICF by assessing the communication skills of the per-
son with aphasia in a multimodal way. Given the impor-
tance of communication for active involvement, life satis-
faction and higher QOL, there is a gap in the current lit-
erature for the FC assessment of Greek-speaking PWA. To
quantify and assess communication performance in real-
life settings, a valid tool of FC for Greek-speaking PWA is
needed.

The Scenario Test

The Scenario Test is a standardized tool that assesses
FC in PWA initially developed in the Netherlands by
van der Meulen et al. (2010). It was designed for PWA
whose communication ability is severely impaired or
entirely disrupted (van der Meulen et al., 2010). It
examines the ability to convey a message whether it
is verbal or non-verbal in an interactive communica-
tion setting using daily life situations. ‘Interactive set-
ting refers to the active role of the examiner, who pro-
vides communicative support’ (Van der Meulen et al.,
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TABLE 2 Scoring of the items

Score Response

3 Correct answer without help

2 Response with prompt 1; stimulation of the use
of a different mode of communication

1 Response with prompt 2; yes/no questions
answered correctly

0 Not all yes/no questions answered correctly

2010: 426). The Scenario Test is available in Dutch (van
der Meulen et al., 2010), English (Hilari et al., 2018) and
German (Nobis-Bosch et al., 2020). The test was adapted
from the Amsterdam Nijmegen Everyday Language Test
(ANELT; Blomert et al., 1994) because it measures FC
in daily-life situations in PWA with different degrees of
severity. What makes The Scenario Test unique is the
introduction of two new aspects in FC assessment: (1) it
measures multimodal communication; and (2) provides an
interactive setting with the examiner being an active com-
munication partner prompting responses.

The Scenario Test was culturally adapted by Hilari et al.
(2018) into English. The Scenario Test UK (Hilari & Dipper,
2020), like the original test, consists of 18 items/scenarios
that represent daily life situations using black-and-white
drawings to support comprehension. Hilari et al. (2018)
designed a new set of black-and-white images, which were
reviewed and approved by the Dutch developers, that
included six real-life scenarios representing: (1) shop, (2)
taxi, (3) general practitioner (GP), (4) visit, (5) housekeeper
and (6) restaurant. Scores for each item range from 0 to 3,
with 0 being a poor answer despite help and support, and 3
for giving an independent correct answer without help (see
Table 2 for scoring). Explicit information on scoring items
with one or more concepts are given in the test’s manual
(Hilari & Dipper, 2020).

The scores of the test range from 0 to 54, with higher
scores indicating better FC performance. The examiner
presents each scenario verbally, is willing to provide sup-
port (e.g., prompts to draw or sign), and encourages indi-
viduals to switch to different communication modes to
respond using total communication techniques (gestures
to speech, pointing, writing, drawing).

The Scenario Test provides additional qualitative infor-
mation about: (1) the type (verbal, gestures, pointing, writ-
ing, drawing) and frequency (sometimes, often, only) of
the communication mode; (2) the effectiveness of non-
verbal communication (not, sometimes, only); (3) the flex-
ibility in switching communication mode (never, some
after help, some spontaneous, often after help, often spon-
taneous); (4) the comprehension of the scenarios (poor,
reasonable, good); and (5) the amount (none, sometimes,
often) and type of help (open ended questions, closed ques-
tions) needed from the examiner.

Aims

We acknowledge the lack of a standardized tool in the
Greek language for measuring FC in patients with apha-
sia in the chronic stage. The English version of The Sce-
nario Test was adapted for use in Greece and Cyprus (The
Scenario Test-GR) and this study aimed to evaluate the
reliability (internal consistency, test-retest and interrater
reliability) and construct validity (convergent and known-
groups validity) of The Scenario Test-GR against standard
psychometric criteria and report on its significant clinical
value.

METHOD AND MATERIALS
The Scenario Test-GR

This study examines the adaptation and validation of The
Scenario Test-GR based on The Scenario Test UK version
(Hilari & Dipper, 2020). At the outset, the authors received
written permission from Professor Katerina Hilari and Dr
Lucy Dipper and the UK publisher (J&R Press Ltd, Guild-
ford, UK) to translate, adapt and validate The Scenario
Test (validated in the UK in 2020) into Greek. The rea-
son for choosing the UK version compared with the orig-
inal Dutch version (van der Meulen et al., 2010) was the
ease of translating and back-translating from English into
Greek by the research team as two authors (MC and MK)
are Greek-English bilinguals. Adapting and validating The
Scenario Test-GR involved translating and adapting the
test manual (administration instructions on how to score
and interpret responses) and the scoring sheets of The Sce-
nario Test UK (Hilari et al., 2018) into Standard Modern
Greek. Standard Modern Greek is one of the two official
languages of the Republic of Cyprus (the other being Turk-
ish) (Fotiou & Grohmann, 2022). Specifically, ‘the Greek-
speaking community in Cyprus is diglossic: Standard Mod-
ern Greek is the High variety, while Cypriot Greek—the
mother tongue of Greek Cypriots—is the Low variety’
(Fotiou & Grohmann, 2022: 1). Standard Modern Greek
is the socio-linguistically High variety in Cyprus which is
acquired at school, and it is the variety people use in formal
written and oral communication. Cypriot Greek, which is
the mother tongue of Greek Cypriots, is the Low variety
and is used in informal interactions (Fotiou & Grohmann,
2022). For this reason, the test manual and scoring sheets
were translated into Standard Modern Greek by an aca-
demic linguist from the Linguistics Department of the Uni-
versity of Cyprus and then back-translated into English
by the two main authors (MC and MK), with excellent
correspondence to the original source. Finally, the Greek
documents were compared and revised again by the two
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main authors (MC and MK) until a consensus was met
for the final version. For example, in the initial translation
the word meddtc /pe’latis/ for ‘client’ was replaced with
aoBevr) /asBe’ni/ and the word maboldyos /pabo’loyos/ for
‘GP’ was replaced with yiazrpd /ja’tro/, which are more cul-
turally appropriate in Greece and Cyprus and easier terms
for PWA to comprehend.

Pilot study

A pilot study was conducted to check the acceptability of
the Greek version of the questions based on time of admin-
istration, completion rates and score distributions. The
pilot sample consisted of 10 people with chronic stroke (6+
months post-stroke), five with aphasia and five without,
recruited from the Cyprus Stroke Association (CSA) Reg-
istry. The Scenario Test-GR was administered to all partic-
ipants in one session with an average administration time
of 20 min. No problems were reported during administra-
tion. Participants’ mean (SD) score on the measure was
46.0 (8.23), with a range of 28-54, where 0 was the lowest
score and 54 was the maximum. The pilot study resulted
in a wide range of scores for both groups as expected, and
therefore the researchers proceeded with the psychometric
testing of the tool.

Design

A cross-sectional study was carried out to evaluate
objectively the psychometric properties of The Scenario
Test-GR.

Participation criteria

Participants were eligible to participate in the study if they
met the pre-established inclusion criteria: (1) to be native
Greek speakers, (2) age > 18 years, (3) to have suffered a
stroke at least 6 months prior to the study (chronic phase),
and (4) to present with aphasia due to stroke as diagnosed
by SLT services during rehabilitation. Participants were
excluded if they presented with (1) an additional diagno-
sis of dementia or any other degenerative disease, (2) pro-
found hearing impairment and/or visual difficulties that
would interfere with their performance in the study or
(3) unilateral spatial neglect (USN) as detected with the
Albert’s Test (Fullerton et al., 1986), and (4) a medical diag-
nosis of clinical depression or any other mental condition.
The above-mentioned criteria were established to ensure
that any language or FC deficits were due to stroke or apha-

TABLE 3 Reasons for dropping out of the study (n = 29)
Numbers
Reasons for drop out dropping out
Unknown 7
Could not make contact 8
Refused to complete the study protocol 3
Refused home visits due to the 7
COVID-19 pandemic
Did not give consent 2
Illness 2

sia rather than cognitive or sensory impairments. Hearing,
vision and medical history were determined by observa-
tion, self-report and/or reports from the carer during the
case history interview.

Recruitment

Participants were recruited from both Greece and Cyprus.
Recruitment sources were the CSA Registry, The Aphasia
Communication Team (TACT) run by the CSA and by the
Rehabilitation Clinic of the Cyprus University of Technol-
ogy (CUT), Melathro Agoniston EOKA (MAE) Neuroreha-
bilitation Center in Limassol, Limassol General Hospital
Stroke Registry, private rehabilitation and neurology clin-
ics in Nicosia and Athens, and private speech-language
therapy clinics/offices in Cyprus and Greece. A total of 83
participants were referred to this study between September
2020 and May 2021, with 29 (35%) later dropping out of the
study (see Table 3 for reasons).

Participants

A total of 32 people with stroke-induced aphasia and 22
stroke survivors without aphasia took part in the study (n
= 54 participants in total). This sample size is considered to
be sufficient for the scope of the research compared with
previous sample sizes for validation of The Scenario Test
based on population and prevalence of strokes (Table 4).

Out of the 54 participants, 23 (42.6%) were female and
31 (57.4%) were male. Participants’ age ranged between
20 and 86 years (mean = 54.3, SD = 17.3). The average
time post-onset since diagnosis was 50.7 months (SD =
55.6), ranging between 6 and 264 months, indicating that
all participants were in the chronic phase post-stroke. All
participants were Greek native speakers with no visual or
hearing problems that could interfere with the study’s pro-
tocol. Details regarding the participants’ demographic data
are presented in Table 5.
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TABLE 4 Sample size of The Scenario Test-GR based on former versions and data from the Burden of Stroke report in Europe (Wafa

et al., 2020)
Country Population Incidence estimate
The Netherlands 17,100,300 33,000 strokes/year
UK 65,542,579
Greece plus Cyprus 11,606,813 + 803,147

Procedures and measures

For the validation of The Scenario Test-GR ethical
approval was obtained from the Cyprus National Bioethics
Committee (EEBK/EII/2017/37). Administration of the
test, and all other assessments, took place either at the par-
ticipant’s home or in private clinics/offices. Testing was
carried out by qualified and certified Greek-speaking SLTs
experienced in aphasia rehabilitation. The study employed
four SLTs who all received training by the first author (MC)
on the administration of The Scenario Test in Greek prior
to study commencement. Informed consent was obtained
from each participant at the start of the study. Specifi-
cally, for PWA simplified information about the project
was given in an aphasia-friendly format with an addi-
tional aphasia-friendly consent form for video and audio
recording. Assessments were completed in two sessions of
approximately 1-1.5 h each. Test-retest reliability of The
Scenario Test-GR was evaluated with an additional ses-
sion of about 20 min after a 7-14-day interval from the first
administration. For video filming, a spatially stable setting
was chosen where the camera as a fixed observer was reg-
istering the course of the interaction between the exam-
iner/examinee (Ramey et al, 2016).

While taking into consideration the limited options in
the availability of validated tools in Greek, a selection of
measures related to the validation of The Scenario Test-
GR included language, communication, aphasia impact
and psychosocial assessments (e.g., QOL) and non-verbal
cognition. All these parameters interact strongly with FC,
as discussed in the introduction. Therefore, the following
measures were administered:

* The Aphasia Severity Rating Scale (ASRS), of the Greek
adaptation of the Boston Diagnostic Aphasia Examina-
tion Short Form (BDAE-SF; Messinis et al., 2013). The
ASRS was used to rate the severity of the observed lan-
guage difficulties. Spontaneous speech samples were
elicited during a 15-min semi-structured interview that
comprised four topics: illness, previous/current occu-
pation, family and housing, and hobbies (El Hachioui

The Scenario Test, sample size (n)
n =147
122 PWA + 25 stroke survivors without aphasia

106,000 strokes/year n=94

74 PWA + 20 stroke survivors without aphasia

28,000 + 1000 strokes/year n=>54

32 PWA + 22 stroke survivors without aphasia

et al., 2013). Aphasia severity was assessed by the inter-
viewer using the ASRS to allow a classification based
on fluency and intelligibility. Scores on the ASRS range
from O to 5, with 5 indicating very mild aphasic symp-
toms (‘minimal discernible speech handicap’) and 0
revealing very severe non-fluent aphasia (‘no usable
speech or auditory comprehension’).

The Greek adaptation of the Communicative Effective-
ness Index (CETI; Constanti, 2020). CETI measures
changes in communicative behaviours in everyday life
situations of a person with aphasia. It is an indirect com-
munication measure comprising 16 communication sit-
uations for which a significant other (relative/carer) of
the person with aphasia is asked to rate the individual’s
performance using a 6-point rating scale. Ratings range
from 0 to 5, where 0 is ‘total inability to perform’ the task
and 5 being ‘able to perform as before’. Scores range from
0 to 64, with higher scores indicating better FC in every-
day situations.

The Greek adaptation of the Aphasia Impact Ques-
tionnaire (AIQ-21; Anthimou et al., 2020). The AIQ-
21 is a subjective outcome measure that addresses how
a PWA experiences life with aphasia. It consists of 21
items about communication, participation and well-
being/emotional state. A PWA answers each item using
a 5-point scale (0-4). Total scores range from O to 84, with
higher scores indicating higher impact of aphasia.

The Greek version of the Stroke and Aphasia Quality of
Life (SAQOL-39; Efstratiadou et al., 2012). The SAQOL-
39-GRisa questionnaire that measures the QOL of PWA.
It consists of 39 items that cover three domains: physi-
cal, communication and psychosocial. Each item has a
5-point scale (1-5), and mean scores range from 1 to 5,
with higher scores indicating better QOL. The purpose
of comparing The Scenario Test results with the SAQOL-
39 was to examine the correlation between overall QOL
and FC. Comparisons were made on the overall scores of
the SAQOL and not on domain specific scores of SAQOL
(e.g., the communication domain).

The Ravens Color Progressive Matrices (RCPM; Raven,
2000). The RCPM is a non-verbal intelligence cognitive
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TABLE 5 Demographic data for participants with and without
aphasia after stroke

Stroke survivors

People with without aphasia

Characteristic aphasia (n = 32) (n=22)
Gender
Male 20 (62.5%) 11 (50%)
Female 12 (37.5%) 11 (50%)
Age
Mean (SD) 54.3(17.3) 59.7 (16.8)
Range 20-83 22-86
Stroke type
Ischemic 16 (50%) 10 (45.5%)
Haemorrhagic 16 (50%) 12 (54.5%)
Lesion location
Left 26 (81.5%) 5(23%)
Right 5 (15.5%) 13 (59%)
Unknown 1(3%) 4 (18%)
Hemiparesis
Left 5(25%) 11 (50%)
Right 19 (60%) 2 (10%)
None 8 (15%) 9 (40%)
Months post-stroke diagnosis
Mean (SD) 50.7 (55.6) 54 (71.2)
Range 6-264 12-252
Completed education
Primary 2 (6%) 2 (9%)
Secondary 20 (63%) 12 (54.5%)
College 0 (0%) 2 (9%)
Bachelor’s 9 (28%) 5(23%)
Master’s 1(3%) 0 (0%)
Doctoral 0 (0%) 1(4.5%)
Marital status
Married 19 (60%) 14 (64%)
Single 10 (31%) 4 (18%)
Divorced 3(9%) 2(9%)
Widowed 0 (0%) 2 (0%)
Socio-economic status based on former occupation
Higher managerial 13 (40.5%) 5(23%)
Intermediate 5 (15.5%) 7 (32%)

occupation
Manual occupation 6 (19%) 6 (27%)
Unemployed 8 (25%) 4 (18%)

assessment that includes a series of 36 pattern schemas
that require participants to complete a visual pattern
or sequence by selecting one of six possible choices.
Scores range from 0 to 36, with higher scores indicating
higher non-verbal cognitive skills. The RCPM relies on
visual recognition, spatial perception and categorization

Disorders

abilities (Baldo et al., 2005), all essential for FC abilities
(Schumacher at al., 2020).

Psychometric testing and data analysis

Reliability and validity of a test are two properties that indi-
cate its quality and usefulness. Reliability refers to how
dependably or consistently a test measures a characteris-
tic and the extent to which a test is free from random error
(Hilari et al., 2018). In terms of reliability of The Scenario
Test-GR, we tested internal consistency, test-retest reliabil-
ity and interrater reliability. Internal consistency indicates
the extent to which items of a test measure the same con-
struct (homogeneity). Test-retest reliability is the repeata-
bility of test scores at a different point in time; interrater
reliability measures the degree of agreement of the test
being scored by different raters/clinicians (McHugh, 2012).

Validity states how accurately a tool measures what it
claims to measure (Taherdoost, 2016). Construct validity
ensures that the instrument matches and represents the
characteristic/construct undergoing measurement. The
following aspects of construct validity were tested: conver-
gent validity and known groups validity. Convergent valid-
ity refers to how closely an instrument relates to other
measures of the same construct (Taherdoost, 2016). Lastly,
known-groups validity determines that an instrument can
demonstrate dissimilar scores among different groups. We
did not proceed with a discriminant validity test (Hilari
etal., 2018) since there is lack of suitable validated tools for
the Greek-speaking population to test gesture recognition
or similar skills.

Testing of reliability

Specifically, 39 (72%) participants (27 with aphasia, 12 with-
out aphasia) were engaged in the test-retest reliability by
completing The Scenario Test-GR for a second time in a
7-14-day interval after the first administration. During the
interrater reliability phase, three of the four administrators
were involved as second raters, who watched and rescored
the results from 14 out of the 54 videos (26%) of participants
in both groups (seven PWA and seven without aphasia).

Testing of validity

In terms of convergent validity four hypotheses were for-
mulated. (1) Scores of The Scenario Test-GR will signifi-
cantly correlate with measures of language, that is, ASRS
in BDAE-SF. Previous studies have shown a close associ-
ation between language impairments after stroke and FC
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(Blom-Smick et al., 2017; Hilari et al., 2018; Irwin et al.,
2006). (2) Moderate to high correlation is expected for
the CETI as it assesses FC, even though it is rated by a
relative of the PWA and not by the participant (van der
Meulen et al., 2010). (3) The Scenario Test will corre-
late moderately with RPCM non-verbal cognitive mea-
sure (Olsson et al., 2019). According to Schumacher
et al. (2020) there is strong evidence on the impor-
tance of assessing non-verbal cognition when language
production is impaired in PWA during FC assessments.
(4) Scores of The Scenario Test-GR will significantly
correlate with measures of the psychosocial domain
(SAQOL-39 and AIQ-21) as there is evidence for links
between low FC with poor QOL (Doedens & Meteyard,
2019; Doedens et al, 2021). For known groups validity
we hypothesized that stroke survivors without aphasia
would have higher scores on The Scenario Test-GR than
PWA.

Criteria for psychometric testing

The following criteria were used to test the reliability and
validity of The Scenario Test-GR. Cronbach’ & > 0.70 indi-
cates good internal consistency (Nunnally & Bernstein,
1994). Similar to previous studies measuring the psycho-
metric properties of The Scenario Test, a rounded Cron-
bach’s @ > 0.8 was considered excellent (Hilari et al., 2018).
Intra-class correlations coefficients (ICC) > 0.80 indicate
good interrater reliability of the overall measure (Streiner
et al., 2014); ICCs should be > 0.75 for good test-retest reli-
ability (Streiner et al., 2014). Correlational analysis (Spear-
man’s rho) was undertaken to test the convergent valid-
ity of the measure. Commonly in psychometric testing
(Akoglu, 2018), correlations between 0 < p < 0.3 or -
0.3 < p < 0 are considered weak, between 0.4 < p < 0.6
or -0.6 < p < -0.4 moderate, and p > 0.6 or p < -0.6
strong. Lastly, the non-parametric Mann-Whitney U-test
was used to compare The Scenario Test-GR scores of those
with aphasia versus those without, for known-groups
validity.

RESULTS
Measure scores

The descriptive data of the scores for each measure
for PWA and stroke survivors without aphasia are pre-
sented in Table 6. Notably, the mean score of PWA on
The Scenario Test-GR was 37.6 (SD = 13.4), while the
mean score of stroke survivors without aphasia was 51.7
(SD = 2.51).

TABLE 6 Scores on The Scenario Test and other measures for
stroke survivors with and without aphasia
People with People without

Measure aphasia (n =32) aphasia (n = 22)

The Scenario Test-GR

Mean (SD) 37.6 (13.4) 51.7 (2.51)

Medial (IQR) 40.5 (24.8-49.3) 53 (50-54)

Minimum-maximum  12-54 47-54

ASRS BDAE-SF

Mean (SD) 2.72 (1.42) n.a.

Median (IQR) 3(1-4)

Minimum-maximum  1-5

RCPM

Mean (SD) 22.2(8.48) 25 (7.66)

Median (IQR) 23.5(18.3-28) 26 (21-24)

Minimum-maximum  1-36 12-36

CETI

Mean (SD) 36.3 (15.2) n.a.

Median (IQR) 37 (28.3-47.3)

Minimum-maximum  8-64

AIQ

Mean (SD) 35.4 (16.2) n.a.

Median (IQR) 37 (23.8-43.5)

Minimum-maximum  5-69

SAQOL

Mean (SD) 3.48 (0.54) n.a.

Median (IQR) 3.54 (3.11-3.88)

Minimum-maximum  2.3-4.44

ASRS BDAE-SF = Aphasia Severity Rating Scale Boston Diagnostic Apha-
sia Examination—Short Form; CETI = Communication Effectiveness Index;
PCRM = Ravens Color Progressive Matrices; AIQ-21 = Aphasia Impact Ques-
tionnaire; SAQOL-39 = Stroke and Aphasia Quality of Life.

Reliability analyses
Internal consistency

Internal consistency for The Scenario Test-GR was calcu-
lated using Cronbach’s « coefficient for all items amongst
the 54 participants. High internal consistency was found
(ot = 0.95), indicating that The Scenario Test-GR has excel-
lent internal consistency. Item-rest correlations ranged
between 0.46 and 0.86 (mean = 0.70, SD = 0.12) with four
items falling below 0.6 (items 1a, 1b, 2b and 4a).

Test-retest reliability

To examine test-retest reliability, a second session was
repeated 7-14 days after the initial scoring for 39 (72%)
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TABLE 7 Interrater level of agreement for each item across
three raters
Agreement
Item Kappa Significance level
la 0.708 < 0.001 Good
1b 0.649 < 0.001 Good
1c 0.716 < 0.001 Good
2a 0.770 < 0.001 Excellent
2b 0.918 < 0.001 Excellent
2c 1 < 0.001 Excellent
3a 0.877 < 0.001 Excellent
3b 0.749 < 0.001 Excellent
3c 0.552 < 0.001 Good
4a 0.676 < 0.001 Good
4b 0.458 < 0.001 Good
4c 0.795 < 0.001 Excellent
5a 1 < 0.001 Excellent
5b 0.515 < 0.001 Good
5c 0.425 < 0.001 Good
6a 0.780 < 0.001 Excellent
6b 0.838 < 0.001 Excellent
6¢ 1 < 0.001 Excellent

participants (27 with aphasia, 12 without aphasia). The ICC
was found to be high (ICC = 0.99), providing an indica-
tion of excellent test-retest reliability. To account for pos-
sible ceiling effects from participants without aphasia, we
repeated the analysis only for the 27 participants (50%)
with aphasia, and similarly found excellent test-retest reli-
ability (ICC = 0.98).

Interrater reliability

Lastly, interrater reliability was tested for 14 participants
with aphasia (25%), across three raters. Interrater reliability
for the total scores was also found to be high (ICC = 0.99),
while the reliability of each item fell within a good to excel-
lent level of agreement (Kappa range = 0.43-1) (Table 7).

Validity analyses
Construct validity

To explore the validity of The Scenario Test-GR, we tested
correlations between measures of language, communica-
tion and psychosocial factors. The non-parametric Spear-
man’s p was used to calculate the correlation coefficient.
As shown in Table 6, correlations with other measures
were moderate to high (Spearman’s p range = 0.36-0.71).

Disorders
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FIGURE 1 Violin plot of The Scenario Test- GR scores for

people with and without aphasia [Colour figure can be viewed at
wileyonlinelibrary.com]

Notably, The Scenario Test-GR correlated strongly (p <
0.001) with other measures of language such as the ASRS
BDAE-SF and FC, that is, the CETI (Table 8).

Known-groups validity

Further, the non-parametric Mann-Whitney U-test was
used to investigate known-groups validity. The use of non-
parametric testing was necessary since data normality was
violated, as tested with the Shapiro-Wilk normality test (W
=0.93, p = 0.003). The scores of participants without apha-
sia (median [interquartile range—IQR] = 53 [50-54]) were
significantly higher compared with the scores of partici-
pants with aphasia (40.5 [24.8-49.3]; Mann-Whitney U =
96.5, p < 0.001), indicating good known-groups validity for
The Scenario Test-GR. In Figure 1, the black line indicates
the median, while the black square shows the mean for
PWA (left) or without aphasia (right). The grey dots indi-
cate individual scores for each participant.

DISCUSSION

In the current study we adapted The Scenario Test-GR,
a tool developed to evaluate FC of Greek-speaking PWA,
using daily life situations within an interactive communi-
cation setting. Respondents were encouraged to use total
communication, while an experienced examiner actively
provided support.

The quantitative results of this study fully support the
reliability and validity of The Scenario Test-GR’s adapta-
tion. In terms of reliability, the test demonstrated signifi-
cantly high internal consistency, test-retest reliability and
interrater reliability. The high evidence of reliability of the
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CETI
0.71"

TABLE 8 Convergent validity of The Scenario Test-GR for participants with aphasia
The Scenario Test ASRS BDAE-SF
P 059"
n 32 32

Notes: “p < 0.01;
'p <0.05.

RCPM AIQ-21 SAQOL-39
0.36" -0.56" 0.43
53 32 32

ASRS BDAE-SF = Aphasia Severity Rating Scale Boston Diagnostic Aphasia Examination- Short Form; CETI = Communication Effectiveness Index; PCRM =
Ravens Color Progressive Matrices; AIQ-21 = Aphasia Impact Questionnaire; SAQOL-39 = Stroke and Aphasia Quality of Life.

TABLE 9 Reliability scores for the Dutch, UK and Greek versions
The Scenario Internal consistency
Test version (Cronbach’s )
Dutch 0.96
UK 0.92
Greek 0.95

Note: ICC = interclass correlation coefficient.

Greek adaptation of the test is consistent with the findings
for the Dutch and English versions of the test (Table 9).

Between raters’ item agreement was analysed in detail.
Items 2a, 2b, 2c (complete ““Taxi scenario’”), 3a and 3b
(subparts of the ““GP’” scenario), 4c (subpart of the “Visit’
scenario), 5a (subpart of the ‘Housekeeper’ scenario), and
6a-6¢ (complete ‘Restaurant’ scenario) had excellent lev-
els of agreement. All the remaining items, including the
first scenario ‘Shop’, showed good level of agreement. None
of the items showed poor levels of agreement between
raters for The Scenario Test-GR. Data from all three studies
(Dutch: van der Meulen et al., 2010; UK: Hilari et al., 2018;
Greek: current study) indicate that (1) all test’s items mea-
sure the same construct, (2) raters who have received train-
ing prior to administration do achieve high levels of score
agreement and (3) The Scenario Test is a constant measure
of FC over a 7-14-day interval.

In terms of validity, The Scenario Test-GR correlated
moderately to high with measures of oral productive lan-
guage, communication, non-verbal cognition and psy-
chosocial domains. The UK adaptation of The Scenario
Test study used the Frenchay Aphasia Screening Test
(FAST; Enderby et al., 1987) to measure aphasia and the
American Speech and Hearing Association Functional
Assessment of Communication Skills for Adults (ASHA-
FACS; Frattali et al., 1995) to measure FC. The original
Dutch study of The Scenario Test used the Amsterdam
Nijmegen Everyday Language Test (ANELT; Blomert et al.,
1994) and the Aachen Aphasia Test (AAT; Graetz et al.,
1991) to assess language and the CETI for FC. In this study
the ASRS of the BDAE-SF was used to measure aphasia
severity and the CETI was used to measure FC.

The Scenario Test-GR demonstrated high correlation
with the ASRS in BDAE-SF (p = 0.59, p < 0.001), which
assesses the severity of aphasia on an impairment level

Test-retest Interrater
reliability ICC reliability ICC
0.98 0.90

0.96 0.95

0.99 0.99

of the ICF (language skills) for PWA. It is important to
mention that 20/32 of the participants with aphasia (62.5%)
had a lower score than 3 on the BDAE-SF: 10/32 scored 1
(31.25%), 4/23 scored 2 (12.5%) and 6/23 scored 3 (18.75%).
Scores below 3 on the ASRS BDAE-SF suggest moder-
ate to severe language impairments or absence of speech,
indicating limited abilities to effectively convey a mes-
sage (Goodglass & Kaplan, 1972). While our sample had
low ASRS scores on the BDAE-SF, participants performed
higher on The Scenario Test-GR. This is evident because
PWA were provided with additional verbal support such
as open-ended and/or close questions, prompts to use ges-
tures, write, and draw, and constant encouragement to
switch communication modes and respond using total
communication techniques by a very animated examiner.

The Scenario Test-GR also demonstrated high correla-
tion with the CETI, which also measures FC for PWA
(Lomas et al., 1989) based on the activity and participation
level of the ICF. For this study it was hypothesized that
correlation for the CETI will be moderate to high since it
is based on the carer’s view of communication abilities of
the person with aphasia and not the views of the affected
person. However, the CETI is an indirect measure, reflect-
ing rates based on a familiar person/carer. Though, the
views of PWA about their communication abilities often
mismatch those of their careers or family members (Wor-
rall et al., 2011). Nevertheless, measures of the CETI in both
studies, Dutch (o = 0.50, p < 0.01) and Greek (o = 0.71, p
< 0.001), were positively correlated with The Scenario Test
(van der Meulen et al., 2010).

The Scenario Test-GR had higher correlation with the
CETI than with the ASRS in BDAE-SF. This is in line with
our expectations, since the CETI questionnaire measures
FC, compared with the ASRS BDAE-SF which measures
language output at the impairment level of the ICF. Worrall
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etal. (2011) examined choices in therapy goals for PWA and
found that the majority highlighted the importance of par-
ticipation and social interaction, which are substantially
based on FC skills. Hence, tools that assess FC are more
efficient and can identify and meet the individual needs of
PWA.

The Scenario Test-GR correlated moderately with a mea-
sure of non-verbal cognitive skills (RCPM) as hypothe-
sized. This correlation shows that FC abilities in PWA does
not only depend on their language production difficulties
but also on additional non-verbal cognitive impairments
(Schumacher at al., 2020). RCPM relies on many cogni-
tive modules (visual recognition, spatial perception, cate-
gorization abilities) (Baldo et al., 2005). Previous studies
have supported those non-verbal cognitive skills are con-
sidered very important when language output in PWA is
severely affected by their stroke (Baldo et al., 2005; Schu-
macher at al., 2020). Schumacher et al. (2020) stress the
necessity of using more than one measure to capture the
full range and multifaceted nature of FC skills in PWA and
a therapeutic focus on non-verbal cognition can have posi-
tive effects on this important aspect of activity and partici-
pation (WHO, 2001; Kranou-Economidou & Kambanaros,
2020).

Our fourth hypothesis was that The Scenario Test-GR
would correlate moderately with two measures from
the psychosocial domain of the ICF, the AIQ-21 and the
SAQOL-39. As expected, The Scenario Test-GR correlated
moderately with the AIQ-21, a subjective questionnaire
that addresses how PWA experience their everyday life
with aphasia. Several studies have reported the importance
of social interaction, event participation and friendships
which are negatively affected for people with severe apha-
sia due to their limited communication abilities (Azios
et al., 2021). The hypothesis for the SAQOL-39 result
indicate that QOL is affected by poor communication
access (Doedens & Meteyard, 2019). FC skills are funda-
mental to maintaining a positive QOL for individuals with
aphasia (Tarrant et al., 2021). Previous studies (Olsson
et al., 2019) have also reported close association between
QOL and FC, and how the psychosocial domain is related
to FC abilities. Lastly, participants without aphasia scored
significantly higher compared with participants with
aphasia, suggesting strong evidence for known-groups
validity.

Findings from all three versions of The Scenario Test
(Dutch: van der Meulen et al., 2010; UK: Hilari et al., 2018;
Greek: current study) support the fact that The Scenario
Test is a valid and reliable measure of FC.

Disorders

Multimodal communication

The communication needs of PWA vary and make the real-
ization of a meaningful and functional assessment chal-
lenging (Archer et al., 2020). The Scenario Test-GR can
measure communication skills using any modality, ver-
bal and/or non-verbal (e.g., gestures, pointing to objects,
mimicking, writing down keywords or drawing a picture;
van der Meulen et al., 2010). PWA are often dependent
on their communication partner to get the message across
(Charalambous & Kambanaros, 2021). Communication
partners assist PWA to reveal the competence of their skills
in using multimodal communication, be it verbal, gestural,
written, drawings or use of a communication aid (Pierce
et al., 2019). A prompt from a communication partner
can help the person with aphasia to switch to a different
communication mode and non-verbal strategies (van der
Meulen et al., 2010). Although people with more severe
aphasia rely on non-verbal strategies, they often avoid
these in daily communication (Lanyon et al., 2018). They
also rank themselves lower when assessing their com-
municative abilities and their performance on The Sce-
nario Test (Schumacher et al., 2020). This might be evident
because some PWA tend to underestimate their communi-
cation abilities if they are using non-verbal modes of com-
munication (Schumacher et al., 2020). Therefore, the inter-
active setting of The Scenario Test-GR with the active role
of the examiner (mimicking a communication partner) is
a representative and efficient way to assess the communi-
cation skills of people with different severities of aphasia.

Clinical implications

PWA in the chronic stage often acquire several communi-
cation strategies, using total communication to build up or
compensate on their poor verbal skills (Luck & Rose, 2007;
Pierce et al., 2019). Besides the use of verbal output while
responding to The Scenario Test-GR, provides information
about the type and frequency of alternative communica-
tion modes, the effectiveness and flexibility in switching
communication mode and the amount and type of sup-
port needed from the examiner. The person with aphasia
is allowed to utilize non-verbal strategies such as hand ges-
tures, point to objects, write down or draw a message, facial
expressions or even Augmentative and Alternative Com-
munication (AAC) devices or means (van der Meulen et al.,
2010). The prospect and convenience to use AAC while
responding to The Scenario Test questions (van der Meulen
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et al., 2010) gives the tool a major advantage of measuring
FC skills for people with severe aphasia, who have limited
verbal output or complete absence of speech. This impor-
tant information can be used to build a functional person-
centred intervention program, measure the effectiveness
of an intervention, and provide carer/family counselling
in developing communication strategies to support daily
communication with the person with aphasia at home and
in society.

The Scenario Test-GR is a unique measure that evaluates
FC and allows the exploration of multimodal communi-
cation behaviours within a shared communication setting.
This tool allows PWA to communicate across real everyday
life scenarios, with an interactive examiner who freely role
plays with the person with aphasia and provides different
levels of feedback and prompts to promote responses while
administrating the test.

Limitations of the study

A limitation of this study is that PWA were not involved in
the adaptation phase of the test. Their involvement in the
co-production phase (translation of the scenarios and the
adaptation of the material in Standard Greek language)
would enhance meaningful knowledge and have given
a voice to PWA who are often excluded from research
as partners, especially on topics such as the creation of
functional assessment tools (Charalambous et al., 2020).
The involvement of PWA as PPI partners will also opti-
mize the validity and applicability of the research itself
and the effectiveness of the resulting tool (Shippee et al.,
2013).

In The Scenario Test-GR PWA are asked to pretend to
be in a real-life situation, while all the scenarios are pre-
sented by the examiner on paper. This might be challeng-
ing for people with more severe comprehension difficul-
ties, as it requires preserved cognitive abilities and world
knowledge (Meier et al., 2017). However, the test includes
picture prompts (black-and-white illustrations) which sup-
port comprehension as well as role play which can ease
cognitive demands (Hilari et al., 2018). Another limitation
is that The Scenario Test-GR can show ceiling effects for
people with mild to moderate aphasia (Schumacher et al.,
2020). The German version of The Scenario Test (Nobis-
Bosch et al., 2020), for example, contains an extension of
the scoring scheme to better account for PWA with higher
performance in language production.

Hilari et al. (2018) argued that while the examiner is
administrating and describing a scenario, he/she provides
additional linguistic content regarding the desirable, ‘tar-
get’ response. This additional information was sponta-
neously repeated by the person being assessed. In this

study, this behaviour was occasionally observed, especially
during the ‘example scenario’ given prior to formal admin-
istration. Although sporadically the expected response was
included in the description provided by the examiner,
this type of ‘answer’ occurred mostly at the beginning of
each description. Therefore, since the ‘answer’ was not the
last information the client received in the description of
the command, it is assumed that this did not affect per-
formance. Nevertheless, in most scenarios, the desirable
answer was not mentioned in the description by the exam-
iner. For example, in the fourth scenario ‘Visit’ for the first
item, the test asks “You are visiting a friend. Your friend
asks you: what would you like to drink?. The expected
answer is ‘any drink’. This task requires word retrieval abil-
ity and not an ability to repeat words.

Throughout this study it was observed that in the sec-
ond scenario ‘Taxi’, the second item, 2b, was not cultur-
ally equivalent, with respect to all the other items of the
test. For this item, the description says ‘Your taxi has
arrived. You can sit back. But you prefer to seat at the front
seat. What would you do?. The accepted answer is ‘Front
seat’. More than 50% of the participants from both groups
answered that they would prefer to sit at the back, a com-
mon cultural behaviour practiced in Greece and Cyprus
when riding in a taxi.

Finally, although 62.5% of the participants with apha-
sia presented with moderate to severe aphasia had scored
3 and lower on the ASRS of BDAE-SF, none of them pre-
sented with a 0 score (very severe non-fluent aphasia). For
that reason, the participants of this study used their lim-
ited verbal output (often in combination with total com-
munication strategies) to respond to the test. This is also
the reason why none of the participants of this study used
any form of AAC. Still, it is important to notice that a high
score on The Scenario Test does not necessarily mean that
the communicative abilities of PWA are equal to stroke
survivors without aphasia or to their pre-morbid abilities
(Schumacher et al., 2020).

Future directions

The Scenario Test can discriminate between PWA who
are able to convey a message independently from PWA
who depend on a communication partner or a com-
bination of verbal and non-verbal modalities of com-
munication. Future work will involve the design and
implementation of a post-hoc patient reported outcome
(PROM) questionnaire, in collaboration with PWA that
participated in this study, to test content validity (rele-
vance/appropriateness/comprehensibility/ importance) of
the ST items following the COSMIN guidelines (Terwee
et al., 2018). We also suggest a qualitative analysis of the
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recorded videos to facilitate an in-depth investigation of
the communication modes used by people with fluent
aphasia versus those with non-fluent aphasia. Addition-
ally, we propose the development of more complex and
abstract scenarios to quantify a wider range of aphasia
severities, as the test might not be very demanding for par-
ticipants with mild language production difficulties (Schu-
macher et al., 2020). This can also be captured by adapting
the scoring protocol, measuring each modality separately
(Nobis-Bosch et al., 2020).

The original Scenario Test (van der Meulen et al., 2010)
was found to be sensitive to changes in performance
measured at 6 months post-stroke, a parameter that was
not measured in the present study. The Scenario Test-
GR is useful to examine the effectiveness of functional
intervention and help clinicians select the most suit-
able approach during their intervention program (van
der Meulen et al., 2010). It is necessary for commu-
nication intervention to determine whether alternative
communication modes are also necessary, and the fre-
quency and type of help needed from the communica-
tion partner (Russo et al., 2017). Further testing to mea-
sure sensitivity to change is suggested for the Greek ver-
sion too. We recommend the creation of FC assessment
tools that are co-produced in active collaboration with
PWA.

CONCLUSIONS

The Scenario Test-GR is a reliable and valid tool that
assesses FC in PWA with the use of real-life scenarios
that foster multimodal communication. The psychometric
properties of the test are consistent with the psychometric
qualities of the Dutch Scenario Test (van der Meulen et al.,
2010) and The Scenario Test UK (Hilari et al., 2018). Total
scores are now norm-based, while the type (which modal-
ities of communication) and frequency of how a person
with aphasia responds are recorded. The findings of The
Scenario Test-GR provide strong evidence of the effects and
difficulties PWA face when communicating in their every-
day life. The Scenario Test-GR is a very useful clinical tool
for examining FC abilities, to guide patient-centred ther-
apy and goal-setting, and to measure the efficiency of mul-
timodality and interactivity.
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