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ABSTRACT

BACKGROUND: The international expert consensus core outcome set for post-stroke aphasia recommends the Stroke and Aphasia Quality of
Life Scale - 39/generic (SAQOL-39g) for assessing patient-reported health-related quality of life. Cultural adaptations of the SAQOL-39g are
mandatory in stroke rehabilitation.

AIM: We adapted the original English SAQOL-39g into German and evaluated its psychometric quality.

DESIGN: Evaluation of a self-report scale embedded in a prospective multicenter parallel group randomized waitlist-controlled trial on the ef-
fectiveness of intensive speech and language therapy.

SETTING: Nineteen in- and outpatient aphasia rehabilitation centers in Germany.

POPULATION: People with chronic post-stroke aphasia (N.=156) of all types and severity levels.

METHODS: We followed applicable guidelines for cross-cultural test adaptations and psychometric evaluations. Psychometric analyses are
based on the assessment before three weeks of intensive speech and language therapy (acceptability, internal consistency, validity; N.=156), on
the assessments before and after three weeks of waiting in the control group (test-retest reliability; N.=78), and on the assessments before and
after three weeks of intensive speech and language therapy (responsiveness; N.=156).

RESULTS: The German SAQOL-39g was feasible across all aphasia severity grades (no missing data; no floor/ceiling effects). Internal con-
sistency was excellent (Cronbach’s 0=0.90); test-retest reliability was moderate-to-good (intraclass-correlations: ICC=0.73 for single/0.85 for
average measures). Both exploratory factor analyses and multidimensional scaling of proximity data/graphical network analysis supported the
3-dimensional structure (domains: physical, psychosocial, communication) of the English original version. Convergent (|r[=0.29 to 0.48) and
discriminative (|r[=0.03 to 0.07) validities were acceptable. Responsiveness to intervention-induced change showed a small-to-medium treat-
ment effect (group difference after intervention compared to waiting-list control: Cohen’s d=0.34).

CONCLUSIONS: The German SAQOL-39g is a reliable, valid and change-sensitive patient-reported outcome measure to assess the physical,
communication and psychosocial quality of life in chronic post-stroke aphasia, with comparable psychometric properties and factorial structure
to the original English version.
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CLINICAL REHABILITATION IMPACT: The German SAQOL-39g is an easy-to-administer and -score patient-reported scale that can be used
in rehabilitation settings to measure health-related quality of life and support patient-centered goal setting in people with chronic post-stroke
aphasia of different ages, stroke durations, severity and type of aphasia.

(Cite this article as: Breitenstein C, Hilari K, Baumgaertner A, Grewe T, Floel A, Ziegler W, et al.; FCET2EC Study Group. Psychometric proper-
ties of the German Stroke and Aphasia Quality of Life Scale 39 generic version. Eur J Phys Rehabil Med 2025;61:425-36. DOI: 10.23736/S1973-
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ince introduction of the International Classification of

Functioning, Disability and Health (ICF) by the Word
Health Organisation,! the standardized assessment of pa-
tient-reported outcome measures (PROMs) is considered a
key priority in post-stroke rehabilitation research. Of par-
ticular importance is the assessment of health-related qual-
ity of life (HRQoL), i.e., the effects of the disease on the
physical, psychological and social quality of life. People
with aphasia (PWA) require easily accessible versions of
all patient-reported scales because of their language im-
pairments. One of the most widely used patient-reported
measures to assess HRQoL in post-stroke aphasia2 is the
Stroke and Aphasia Quality of Life Scale - 39 item version
(SAQOL-393.4). Its 39 questions, presented in a standard-
ized interview, refer to self-perceived functioning in daily
activities or feelings during the previous week, each rated
on a scale ranging from one (poor HRQoL) to five (excel-
lent HRQoL).

The original English version of the SAQOL-39 was
co-developed with PWA in the United Kingdom by adapt-
ing the items of the Stroke Specific Quality of Life Scale
(SS-QOL).5 A first psychometric evaluation in a sample of
N.=83 PWA in the chronic stage post-stroke with varying
degrees of verbal production deficits (yet relatively pre-
served language comprehension) yielded an overall sum-
mary score and a 4-dimensional structure with the domains
physical (17 items), psychosocial (11 items), communica-
tion (7 items) and energy (4 items) related HRQoL.4 A
subsequent evaluation in a generic stroke sample included
stroke survivors with and without aphasia assessed six
months post-stroke (N.=71) favored a 3-dimensional so-
lution (domains: physical, psychosocial, communication)
for the same pool of 39 questions.? All four items of the
SAQOL-39 energy domain and one item of the physical
domain (item SR7: effect of physical problems on social
life) grouped with the SAQOL-39g psychosocial domain.
The remaining 34 items grouped on the same domain in
both versions.

Both the 3- and the 4-dimensional English versions
demonstrate good psychometric properties. Preference is
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given to the 3-dimensional SAQOL-39g as it can be ad-
ministered to stroke patients with and without aphasia,
beginning with the late subacute stage after stroke, thus
allowing for comparisons among different stroke sub-
groups. Multiple language adaptations of the SAQOL-39/
SAQOL-39g exist (Supplementary Digital Material 1:
Supplementary Table I),% 7 with varying psychometric
quality.®. ¥ A German adaptation is not yet available even
though German is the most widely spoken native language
within the European Union.

The SAQOL-39/SAQOL-39g has been recommended
with a 96% consensus by the international Research Out-
come Measurement in Aphasia/ROMA consensus state-
ment! as the core outcome set (COS) measure for qual-
ity of life in all aphasia treatment studies. There is thus a
pressing need for language adaptations of the SAQOL-39¢g
where not yet available. We aimed to address this need
and present here the psychometric properties of the Ger-
man SAQOL-39¢g adaptation, evaluated in a sample of 156
PWA in the chronic stage post-stroke as part of the multi-
center randomized controlled trial FCET2EC! (pre-regis-
tered with ClinicalTrials.gov: NCT01540383). In contrast
to prior SAQOL-39/SAQOL-39g psychometric evaluation
studies, we 1) followed the quality criteria proposed by
the COnsensus-based Standards for the selection of health
Measurement INstruments (COSMIN) group regarding
measurement properties of health status scales;!2-14 and 2)
included PWA with all aphasia severity levels except for
the most extreme (cf., Methods).

Materials and methods
Participants

Nineteen German in- or out-patient rehabilitation centers
recruited 156 PWA (100 male, 56 female; aged 18 to 70
years; enrolled >6 months after stroke onset) into a ran-
domized trial on the effectiveness of intensive speech and
language therapy (SLT). We included PWA of all aphasia
severity levels except for the most severe cases (communi-
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cation score <1 on the Aachen Aphasia Test [AAT]!> spon-
taneous speech communication scale, i.e., “yes” or “no”
responses were impossible; or <1/10 correct responses
on the easiest part 1 of the 50-items AAT Token Test!5).
Demographic, stroke- and aphasia related participant

BREITENSTEIN

characteristics of the entire sample are reported in Table I.
Sample characteristics of the two groups separately (inter-
vention, control), inclusion/exclusion criteria, the study’s
design, details of the intensive SLT and effectiveness re-
sults for improving functional communication have been

TABLE L.—Participant characteristics (as assessed before intensive SLT).

Variable

Entire sample

Demographics

Age in years

Sex

Education years
Stroke

Stroke severity at study onset - mRS, Range: 0-6

Months post index stroke
Stroke subtype (n)

Aphasia

Type (based on AAT syndrome classification)

AAT subtest naming (N.=153)
AAT subtest repetition (N.=151)
AAT subtest written language (N.=154)

AAT subtest language comprehension (N.=154)

AAT Token Test (N.=155)

AAT Spontaneous Speech (clinician-rated), score range per scale: 0-5

Communication**
Articulation
Automated speech
Semantic structure
Phonematic structure
Syntactic structure
Aphasia severity, AAT profile height*
Aphasia severity classification
(based on AAT profile height T-score*)

General language ability

(SAPS total score, score range: 0 — 900; N.=146)

Functional communication
Direct behavioural observation (ANELT),
score range 10-50

Mood

VAMS, mean score across the 6 negative mood items

(score range: 0-100; N.=155)

VAMS, sadness item (score range: 0-100; N.=155)

Cognition
General intellectual functioning

(WAIS-R Picture Completion; score range: 0-16; N.=156)

Auditory short-term memory

(N.=156)
M4=+SD, range 53.19+9.59, 23-70
n: female/male (percentages) 56/100 (36%/64%)
median; min.-max.; Q1-Q3 10; 8-19; 10-18
median; min.-max.; Q1-Q3 2;1-4;2-3

median; min.-max.; Q1-Q3

31; 6-235; 14.25-62

ischemic 101 (65%)
ischemic with hemorrhagic transformation 30 (19%)
hemorrhagic 17 (11%)
subarachnoid hemorrhage 8 (5%)
Global [n (percentage of sample)] 33 (21%)
Wernicke [n (percentage of sample)] 25 (16%)
Broca [n (percentage of sample)] 47 (30%)
Anomic [n (percentage of sample)] 38 (24%)
Not classifiable [n (percentage of sample)] 13 (8%)
T-score (M£SD) 52.4+7.3
T-score (M+SD) 51.9+6.3
T-score (M+SD) 50.7£7.7
T-score (M+SD) 54.248.3
T-score (M+SD) 51.0£7.7
median; min.-max.; Q1-Q3 2;1-5;1.25-3
median; min.-max.; Q1-Q3 4;1-5;3-4
median; min.-max.; Q1-Q3 4; 0-5; 3-5
median; min.-max.; Q1-Q3 3;0-5; 3-5
median; min.-max.; Q1-Q3 4;0-5; 3-4
median; min.-max.; Q1-Q3 2;0-5; 1-4
T-score (M+SD) 51.6+6.1
Minimal, T-score > 62.5 (n) 6 (4%)
Mild, T-score 52.5-62.4 (n) 64 (41%)
Medium, T-score 42.5-52.4 (n) 79 (51%)
Severe, T-score < 42.5 (n) 7 (5%)
median 490.63
min.-max. 102.75-757.25
Q1-Q3 364.56-450.44
median 28.25

min.-max.; Q1-Q3

10-48.50; 20.50-39.33

median 17.71
min.-max.; Q1-Q3 0-84.70; 6.01-28.61
median 9.80

min.-max.; Q1-Q3

0-99; 2.94-28.43

(WMS-R verbal span forward; score range: 0-12; N.=153)

median 9
min.-max.; Q1-Q3 0-16; 5-11.75
median 2
min.-max.; Q1-Q3 0-10; 0-4

n: sample size; M: mean; SD: standard deviation; mRS: modified Rankin Scale; Q1: first quartile; Q3: third quartile; ANELT: Amsterdam Nijmegen Everyday
Language Test; VAMS: Visual Analog Mood Scales; WAIS-R: Wechsler Adult Intelligence Scale — Revised; Wechsler Memory Scale — Revised; AAT: Aachen Aphasie
Test; AAT profile height: average weighted T-scores of the AAT subtests; *imputed T-scores with <2 percent of raw data missing; **participants had to score at least
1 on the AAT Spontaneous Speech Scale, Communication rating, as part of the study inclusion criteria.
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published before.!! All participants (and if required their
legal representative) had given written informed consent
for study participation prior to inclusion.

Procedure and measures

The SAQOL 39g has been adapted from the SS-QOLS
through consultation with PWA and professionals in the
UK;!6 full details in.!” The scale is an interviewer-facilitat-
ed self-report scale comprising 39 questions across three
HRQoL domains (physical: 16 items; communication: 7
items; psychosocial: 16 items). Twenty-one items refer
to everyday life activities (e.g., “How much trouble did
you have getting dressed/speaking...?”); the remaining 18
items refer to feelings (e.g., “Did you feel withdrawn from
other people?”) and other appraisals (e.g., “Did you go
out less often than you would like?””). The item response
format varies from 1 (very low HRQoL) to 5 (unaffected
HRQoL). The timeframe for all questions is the previous
week. Item presentation is multimodal (oral/written); re-
sponses can be provided verbally or nonverbally (pointing
to a written option, gesturing), supported by the interview-
er. The SAQOL-39g yields a total and three domain scores
ranging from 1 to 5, respectively, calculated by summing
up the item scores and dividing by the number of items.
The interviewer needs to have skills in supported commu-
nication with PWA and follow administration guidelines
available online (https://cityaccess.org/tests/saqol-39g).
Scoring requires no training.

For the German SAQOL-39g adaptation, we followed
established guidelines for cross-cultural adaptations of self-
report measures!s 19 including initial translation (3 transla-
tors of whom 2 were bilingual English-German speakers
and were aphasia experts), synthesis of the translated ver-
sions through discussion between translators, back-trans-
lation (by 2 bilingual German-English translators of whom
one was naive regarding aphasia and measuring HRQoL),
and expert committee review, resulting in appraisal of the
final German version by the original developer K.H. and
a feedback report (see Supplementary Digital Material 2:
Supplementary Text File 1 for the consensus version of
the German-SAQOL-39g). All translators worked inde-
pendently of each other and from the original developer.
Comprehensiveness and comprehensibility of the German
version were ensured in a pilot study with n=10 PWA in
the chronic stage post-stroke (age: 34—67 years; 3 females;
mean time after stroke: 6.3£3.4 years, Broca’s aphasia:
N.=7, Wernicke’s aphasia: N.=1, global aphasia: N.=2; se-
vere to moderate aphasia severity indicated by a mean AAT
profile T-score of 46.942.6), administered by interviewers
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skilled in supported communication and familiar with the
administration guidelines of the English original version.
The German adaptation of the SAQOL-39g was psy-
chometrically evaluated as part of the FCET2EC trial.l!
The study was approved by the institutional research ethics
committee of the lead trial physician (A.F.) at the Charité
- Universitaetsmedizin Berlin, Berlin, Germany (protocol
number: EA1/234/11; chairperson during study conduct:
Prof R. Uebelhack, MD; date of initial approval: 8t Dec
2011) before the trial started. Study implementation was in
line with the principles set forth in the 2024 World Medical
Association Declaration of Helsinki.20 The study design
comprised two parallel groups (Figure 1). Half of the PWA
(N.=78) were randomly assigned to immediate SLT (10 h/
week with therapist plus 5 h/week self-managed exercises
for at least 3 weeks); the other half (N.=78) was randomly
assigned to a waiting-list control group (3 weeks of wait-
ing with usual care) prior to receiving the same intensive
SLT regimen as the intervention group. Psychometric
evaluations were based on the baseline assessment imme-
diately prior to SLT (T2) unless otherwise indicated (see
test-retest reliability and responsiveness analyses below).

Data analysis

Composite scores (total, 3 domains) were calculated as
arithmetic mean scores across items, as for the original
English version, and were based on the number of valid
items, respectively. Imputation of missing data was not
required (total missing data: 3 item responses of which 2
occurred in a single participant).

For psychometric evaluation, we applied the quality

3 weeks intensive SLT
(N.=78)

3 weeks intensive SLT

3 weeks waiting
(N.=78) (N.=78)

S
S
s
5
s
S
X
&
&
§
k<
5
<

|

Before 3 weeks After 3 weeks of waiting/  After 3 weeks of SLT
of waiting Before 3 weeks of SLT (N.=156)
(N.=78) (N.=156)

L J L )
T Y
Test-retest reliability Responsiveness
(Control group data only:
N.=78)

- Acceptability/Normative data
- Internal consistency/Item - Total score correlations
- Validity

Figure | —FCET2EC study design and assessments used for psycho-
metric analyses.
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criteria framework proposed by the COSMIN group!2. 14
for patient-reported outcomes. For comparability with the
English SAQOL-39g, we applied the same a priori defined
psychometric benchmarks (as per Hilari et al., 20093).

1) Objectivity:

 administration and scoring followed standardized
procedures,? such as providing clear and written instruc-
tions for assessors and establishing specific criteria for
scoring responses;

* normative data for score interpretation were devel-
oped based on the approach reported in?! for calculating
percentile ranks (PRs). The online Psychometrica norm
score calculator (https://www.psychometrica.de/normw-
ertrechner_en.html) was used to additionally convert ordi-
nal-scaled PRs into interval-scaled T-scores.

2) Acceptability:

* <10% of missing data and <80% of floor/ceiling
effects for a given item

« the ratio of skewness and kurtosis to their standard
error, respectively, is in absolute terms <3.2922 for at least
75 percent of the items to assume approximately normal
distribution of scores.

3) Reliability:

* internal consistency: Cronbach’s 0>0.70 (total
scale and domains) and its calculation based on >100 par-
ticipants; McDonald omega (®) was calculated in addition
to Cronbach’s alpha to account for the multidimensional-
ity of the SAQOL-39g (benchmark: ©v>0.70);

* item total correlations >0.30 (Pearson correlation
coefficients);

* test-retest reliability: Test-retest reliability was de-
termined using the data before and after the waiting period
in the control group (Figure 1: T1 versus T2; N.=78). Fol-
lowing COSMIN recommendations,23 the benchmark was
set at Intraclass Correlation Coefficients/ICCs >0.70 for the
appropriate ICC model (two-way mixed model, absolute
agreement and single measure). For ease of comparison
with the English3 and other language adaptation studies,?
we additionally report results for [CCs based on a two-way
mixed model, assessing consistency and average measure.

4) Validity:

e Content validity: Content validity was tested
for the English SAQOL-39 in the United Kingdom.!¢. 17
Given the geographical proximity and the close cultural
similarities between Germany and the UK, and the rigor-
ous linguistic adaptation process, we did not expect dif-
ferences with respect to the relevance, comprehensiveness
and comprehensibility of the items in our German stroke
sample. These assumptions had been confirmed in a pilot

Vol. 61 - No. 3
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study with N.=10 German-speaking PWA in the chronic
stage post-stroke.24

e Internal validity: moderate total and domain score
intercorrelations; moderate correlations between domains.
We report Pearson correlation coefficients.

* Structural validity: COSMIN recommends using
exploratory factor analysis (principal component analysis/
PCA and maximum likelihood factor analysis [MLFA]) us-
ing a sample size of at least five times the number of items,
i.e.,n1>39x5=195. In this study, sample size was close to the
required criterion (N.=156). MFLA rather than Principal
Axis Factoring (PAF) was chosen as MLFA outperformed
PAF when the number of selected factors is based on theo-
retical considerations.25> MLFA yielding a 3-factor solution
was conducted with varimax and promax rotations, respec-
tively. Promax (oblique) rotation with Kaiser normalization
was included because all HRQoL domains may be intercor-
related to a certain degree. The threshold for Eigenvalue
was set to >1; factor loading to >0.40; cross-loading was
defined as a difference <0.20 between loadings on more
than one factor (with a factor loading of >0.40 on at least
one of these factors). We also applied exploratory non-
metric/ordinal multidimensional scaling (PROXSCAL) to
visualize the representation of items in a two-dimensional
space and graphical network analysis (using jasp.org).

* Constructvalidity: For convergent validity, SAQOL-
39¢g scores at T2 were correlated with measures a priori as-
sumed to be related to the three SAQOL-39g subdomains:
motor functioning (modified Rankin Scale/mRS;26), gener-
al language (total score of the SAPS-’Sprachsystematisches
Aphasiescreening’),?’- 28 reading and writing performance
(AAT subtest Written language),!5 functional communica-
tion (Amsterdam Nijmegen Everyday Language Test/AN-
ELT; A-scale),? and emotional well-being (Visual Analog
Mood Scales/VAMS).30 For discriminative validity, corre-
lation coefficients were calculated between SAQOL-39g
scores (at T2) and measures a priori assumed to be unrelat-
ed to HRQoL. These were general intellectual functioning
(subtest Picture Completion of the German adaptation of
the Wechsler Adult Intelligence Scale);3! as well as audi-
tory short-term memory (subtest “digit span forward” of
the German adaptation of the Wechsler Memory Scale).32
Reported P-values for correlation coefficients (Pearson and
Spearman rank) were uncorrected for multiple comparisons
because of the strong prior evidence (based on the original
English version) on which correlations were likely to be
significant. Acceptable construct validity was assumed if
>75 percent of results were in accordance with prespecified
hypotheses (moderate to high correlations for similar and
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related constructs: [r>0.30, and low correlations for unre-
lated constructs: |r[<0.30).

e Cross-cultural validity: At the time this study was
planned, cross-cultural validity had not been included yet
in the COSMIN psychometric grading framework and we
had not planned to perform a multi-group confirmatory
factor analysis (MGCFA) to compare the English and the
German samples. MGCFA requires at least N.=150 par-
ticipants per group (or five to seven times the number of
items) according to COSMIN. Because the English apha-
sia sample (N.=83 participants) did not match the required
sample size, MGCFA was not pursued. Comparisons
between the German and English aphasia samples and
psychometric properties are therefore purely descriptive
(Supplementary Table 1).3: 4 Within the German sample,
we calculated means and standard deviations for different
ages (2 levels: working age versus >65 years) and aphasia
severity (2 levels based on the AAT profile score: T-score
>52.5 “minimal/mild” versus T-score <52.5 “moderate/se-
vere”). Groups were compared using independent samples
t-tests (with P<0.05 as significant, two-sided).

5) Responsiveness:

* Responsiveness was analyzed by comparing
SAQOL-39g scores (i) before and after three weeks of in-
tensive SLT (T2 versus T3) using paired #-tests and (ii) be-
tween groups after three weeks of SLT (intervention group
at T3) versus three weeks of waiting (control group at T2)
with baseline performance (T2 for intervention group;
T1 for control group) as covariate using ANCOVA with
P<0.05 as significant. Intervention responsiveness data for
the current sample have been published before,!! but do-
main scores in that publication were based on the 4-factors
structure of the SAQOL-39.4

* Treatment effect sizes are reported as Cohen’s d
based on the F-value for the group difference after three
weeks of SLT (intervention group: N.=78) versus three
weeks of waiting (control group: N.=78) with baseline
performance as covariate. Additionally, we analyzed treat-
ment effect size estimates pooled across groups for re-
peated measures with pooled standard deviations (N.=156;
pre-post SLT: dpyipooled) Which take the correlation be-
tween repeated assessments into account and standardized
response means (SRMs; for repeated measures from before
to after 3 weeks of SLT). For SRM, the mean score change
(T3 minus T2) was divided by the SD of the change score.

* To provide benchmarks for individual score chang-
es, we also calculated the Smallest Detectable Change/
SDC (smallest statistically significant change score for
an individual) and a Minimal Important change/MIC (the
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smallest change score from pre to post intervention con-
sidered clinically relevant by relevant stakeholders). The
SDC for the German evaluation sample has been reported
before.33. 34 The FCET2EC trial had recruited participants
from 2012-2015 and lacked a patient-reported “anchor”
measure of treatment success from the patients’ perspec-
tive, as recommended in more recent publications.34 35 For
calculation of a MIC, we therefore followed the anchor-
based approach outlined by, in that an improvement of at
least one level on the modified Rankin Scale/mRS from
before to after intervention is a clinically meaningful dif-
ference in post-stroke aphasia. We report the MIC as the
mean SAQOL-39g total score change from before to after
intervention for participants who improved at least one
level on the mRS between these two assessments (treat-
ment “responders”). All other participants were classified
as non-responders. We used the “mean change method”
instead of a predictive modelling approach3¢ to determine
the MIC benchmark because of the unequal distribution
of treatment responders (14%) and non-responders (86%)
on the mRS37 and because the COSMIN criterion of a
minimum sample size of N.=30 per (responder) group was
not met.!4 Mean total change scores from before to after
the intensive SLT intervention for treatment responders
(N.=22) and non-responders were compared using Mann-
Whitney-U-tests; mean change scores from before to after
the intensive SLT intervention within the responder/non-
responder groups were compared using Wilcoxon signed
rank tests, respectively.

* We also applied the “criterion approach” suggested
by COSMIN!4 and examined whether a criterion correlat-
ed substantially with the SAQOL-39g change scores from
before to after the SLT intervention using Pearson’s and
Spearman’s rank correlation coefficients. In the absence of
an appropriate criterion for HRQoL, we used mRS change
scores as in previous research.”

Data availability

Part of the data (N.=142/156 participants consented to
anonymous data sharing) associated with the paper are
available on request from the “data sets” repository of the
Collaboration of Aphasia Trialists (CATs; https:/www.
aphasiatrials.org/aphasia-dataset; last accessed on 13t
January 2025).

Results

Supplementary Table I details the psychometric properties
of the German SAQOL-39g and contrasts them with the
two English versions.
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GERMAN SAQOL-39G PSYCHOMETRIC PROPERTIES

1) Objectivity:

* Assessors used the written instructions which had
been developed for the English version. Training was pro-
vided for administration of the scale in a 1-day in-person
workshop led by the first author (C.B.). As part of the
training procedure, each assessor also completed the scale
with a sample patient. The FCET2EC study centre pro-
vided individual feedback regarding correct completion
and documentation of the SAQOL-39’s response sheet.

* Normative data (PRs and T-scores) for the total
scores of the German SAQOL-39¢g based on the current
sample of N.=156 PWA (>6 months post-stroke) are pro-
vided in Supplementary Digital Material 3: Supplemen-
tary Table II.

2) Acceptability:

e Acceptability of the German SAQOL-39g was
high in all 156 participants with chronic post-stroke apha-
sia (no missing data and no floor/ceiling effects as per a
priori defined criteria).

e In terms of score distributions, skewness and kur-
tosis values indicated significant departure from symme-
try and peakedness relative to a normal distribution for
>25 percent of the items (skewness: 24/39 items =61.5%;
kurtosis: 10/39 items =25.6%). Negative skewness (i.e.,
higher QoL scores) was prominent for physical/psycho-
social domain items, whereas language domain items pre-
sented with positive skewness (i.e. lower QoL scores), a
pattern to be expected in a sample of chronic post-stroke
aphasia. Kurtosis was positive (a more peaked distribu-
tion than normal) for physical domain items and nega-
tive (a flatter distribution than normal) for psychosocial
domain items.

3) Reliability:

* internal consistency was excellent (Cronbach’s a
and McDonald o: total score, a/m=0.90; domain scores:
0=0.80-0.91/0=0.79-0.91);

* item total correlations were all 7> 0.30 as required,

* test-retest reliability was moderate-to-good (total
score: ICC=0.73 for single/0.85 for average measures;
domains: ICC=0.64-0.84 for single/0.78-0.91 for average
measures). The ICC for the German SAQOL-39g (N.=78)
was substantially lower than for the English version (based
on N.=18, see Supplementary Table I). For comparability
with the English SAQOL-39g evaluation sample, we ana-
lyzed ICCs for a subgroup of n=53/78 with only moderate-
mild auditory comprehension impairments (AAT Token
Test T-score > 50). As expected, test-retest reliability in-
creased with a more homogenous and less severe aphasia
sample (total score: ICC=0.80 for single measure/0.89 for
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average measure; domains: ICC=0.67-0.89 for single mea-
sure/0.81-0.95 for average measure).
4) Validity:

* internal validity was good, with moderate intercorre-
lations between total and domain scores (0.65<r<0.85) and
moderate domain score intercorrelations (0.24<r<0.53).

e structural validity assessment using PCA and
MLFA (Supplementary Table I for overall results and
Supplementary Digital Material 4: Supplementary Table
IIT for factor loadings) supported the three-factors solu-
tion of the original SAQOL-39g and showed similar fac-
tor loadings of the items, with only 3/39 items showing
maximum loading on a different factor compared to the
English version (T5, FR9, SRS), four items crossloading
on two factors (MD3/7, FR7/9), and five items not load-
ing >0.40 on any of the three factors. Exclusion of these
cross- or low-loading items did not improve the scale’s
internal consistency (Supplementary Digital Material 5:
Supplementary Table 1V). Multidimensional scaling us-
ing PROXSCAL and graphical network analysis also sup-
ported the three-factors solution (Supplementary Digital
Material 6: Supplementary Figure 1). The sample size of
N.=156 was close to the COSMIN criteria of N.>195.

* Construct validity was good and in the expected
range,!4 both for convergent (Pearson: total score: |r]=0.29
to 0.48); domains: |7|=0.30-0.63) and discriminative (Pear-
son: total score: |/=0.03 to 0.07; domains: |#|=0.01 to 0.15)
validities, with >75 percent of the correlations in the ex-
pected direction (Supplementary Table I and Supplemen-
tary Digital Material 7: Supplementary Table V which also
lists results for Spearman rank correlations).

 Cross-cultural validity: The English* and German
aphasia samples (Table I) were highly similar regarding
sex distributions (>60% males), stroke chronicity (on av-
erage >2.5 years after the initial stroke) and aphasia severi-
ty (about 50% classified as “mild-minimal”). The only dif-
ference was that the English sample (61.2+15.5 years) was
older and more variable in age than the German sample
(M=53.249.6 years). Means, standard deviations and sub-
group comparisons for different aphasia severity and age
levels of the German sample are reported in Supplemen-
tary Digital Material 8, Supplementary Table VI. There
were no age (working-aged versus >65 years) effects on
SAQOL-39g total or domain scores, but as would be ex-
pected, participants with “moderate-severe” as compared
to “mild-minimal” aphasia reported lower total as well as
lower physical and communication domain scores.

5) Responsiveness:
* Responsiveness comparing SAQOL-39g scores
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before and after the intensive intervention yielded sig-
nificant improvements for the total and all three domain
scores (N.=156, all P<0.01; Table II). Total and communi-
cation domain scores in the waiting-list control group also
significantly increased from before to after the waiting pe-
riod with usual care (N.=78, P<0.02; Table II). However,
improvements from baseline were significantly greater
after the intensive SLT intervention than after the wait-
ing period for the total and psychosocial domains (both
P<0.04) with a trend towards significant improvement for
the communication domain (P=0.07), but no improvement
for the physical domain (P=0.34).

e Overall, treatment effect sizes were classified as
small (total score, communication and psychosocial do-
main scores: 0.30<Cohen’s d<0.35, Table II). Effect siz-
es for pre-post intervention comparisons pooled across
groups were similar (0.23<dgepeatcd Measures pooted=0-34;
0.22<SRM<0.42; Supplementary Digital Material 9: Sup-
plementary Table VII).

e For our sample of PWA in the chronic stage post-
stroke, the benchmarks for individual total score changes
were SDC=0.39 points33.34 and MIC=0.24 points (Supple-
mentary Table I and Supplementary Digital Material 10:
Supplementary Table VIII). Both mRS responder and non-
responder groups improved significantly from before to
after the intervention in total SAQOL-39g change scores
(MdN.=0.24 versus 0.15; both P<0.04); there was no sta-
tistically significant group difference (U=1325, P=0.45).

GERMAN SAQOL-39G PSYCHOMETRIC PROPERTIES

 Criterion approach: The correlation between
changes in mRS scores from before to after the interven-
tion and changes in SAQOL-39g total scores was not sig-
nificant (N.=156; Pearson’s r=-0.007, P=0.94; Spearman
r=0.03, P=0.75).

Discussion

We evaluated the psychometric properties of the Ger-
man adaptation of the SAQOL-39g, a key measure of the
COS for aphasia trials,!0 38 based on N.=156 PWA in the
chronic stage post-stroke. The results support the accept-
ability, objectivity, reliability, validity and responsiveness
of the German SAQOL-39g in this stakeholder group. The
German SAQOL-39g psychometric properties were over-
all highly similar to the English version3 despite sample
differences regarding time post stroke (late subacute stage
in the English sample), range of language comprehension
impairments (exclusion of very severe/severe receptive
aphasia cases in the English sample), and study design
(part of a treatment effectiveness trial design for the Ger-
man evaluation!!).

Results for some psychometric properties differed from
expectation. Skewness and kurtosis values deviated from
a normal distribution for more than the a priori defined
benchmark of 25 percent of the items. Such a tendency for
more extreme scores may be typical for stroke symptoms,
which either have a major (scores skewed to the right) or

TABLE I1.—SAQOL-39g scores immediately before and after three weeks of intensive SLT for the entire sample, before and after the wait-
ing period for test-retest assessment (subsample of N.=78 only) and differences between the intervention and control groups after three
weeks of intervention versus waiting (with baseline as covariate in the ANCOVA).

Entire sample (N.=156)

Group difference
(3 weeks intervention versus
3 weeks waiting, with
baseline as covariate)

Sub-sample for assessment of
test-retest reliability (N.=78)

Effect size

Pre 3 weeks Post 3 weeks pre 3 weeks post 3 weeks
SLT SLT waiting waiting ANCOVA for group
difference
Paired Paired Cohen’s d
M=£SD M=£SD t-test M=SD M=£SD t-test F(1,153) Pvalue (based on
(P value) (P value) F value)
SAQOL-39 g Mean total score 3.69+0.57 3.83+0.57 <0.0001 3.58+0.61 3.70+0.61 0.0195 454  0.0348 0.34
(item score (39 items) (N.=156) (N.=156) (N.=78) (N.=78)
range: 1-5)  Mean physical 4.06+0.70 4.15+ 0.69 0.0065 3.93+0.79 4.02+0.75 0.07 0.91 0.34 0.15
score (N.=156) (N.=156) (N.=78) (N.=78)
(16 items)
Mean 2.84+0.76 3.10+0.79 <0.0001 2.66+0.76 2.90+0.78 0.0010 3.42 0.07 0.30
communication (N.=156) (N.=156) (N.=78) (N.=78)
score
(7 items)
Mean 3.68+0.73 3.83+0.74 0.0021 3.63+0.77 3.72+0.74 0.20 4.63  0.0330 0.35
psychosocial score (N.=156) (N.=156) (N.=78) (N.=78)
(16 items)

N.: sample size; M: mean; SD. standard deviation; SLT: speech and language therapy; df: degrees of freedom; SAQOL-39: Stroke and Aphasia Quality of Life
Scale-39, The effect size Cohen’s d refers to the average group difference (and standard deviations) of the differences from pre to post assessments.
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minor (scores skewed to the left) impact on the person’s
HRQoL. The observed skewness pattern to the right, with
predominantly low HRQoL scores for the communication
domain items, is to be expected in a chronic post-stroke
aphasia sample including severe cases and thus does not
indicate a methodological flaw of the instrument.

Compared to prior SAQOL-39 evaluation studies,?$ ©
test-retest reliability was lower for the German adaptation
(‘moderate’ to ‘good’ instead of “excellent”39), which may
be attributable to differences in sample characteristics in
comparison with the English version (the latter included
stroke survivors with and without aphasia and thus greater
between-subject variability resulting in stronger correla-
tion coefficients and excluded PWA with severe language
comprehension deficits), retest time interval (7 days in the
English sample versus 21 days in the German sample),
the applied ICC model (which was not explicitly stated
in most of the prior evaluation studies) and study design.
The intervention study design used here may have trig-
gered treatment expectation effects in some participants
of the waiting-list control group (which is one of the rea-
sons for including a waiting-list control group in a clini-
cal trial* as indicated by improved mean SAQOL-39g
scores from before to after the waiting period). Still, test-
retest reliability for the total score (ICC=0.73 for absolute
agreement, single measure) was above the benchmark of
ICC>0.70 set by the COSMIN recommendations!'4 and
is thus acceptable. The ‘true’ test-retest reliability of the
German SAQOL-39g in chronic aphasia may be higher
and the issue should be addressed in future evaluation
studies not applying an intervention versus waitlist con-
trol design.

Structural validity of the German SAQOL-39g was ad-
equate in that the 3-factor structure of the original English
version was supported by exploratory factor analysis and
multi-dimensional scaling based on a sufficiently large
sample size.!* We did not conduct an additional confirma-
tory factor analysis because we were mainly interested in
corroborating the 3-factor solution of the English original
version3 without modifications. Three of 39 items loaded
on a different factor in the German as compared to the
English version. These items were: 1) T5="Finding it
hard to make decisions” (maximum factor loading on the
communication instead of the psychosocial domain); and
2) FR9="Language problems effect on family life” and
SR8=“Language problems effect on social life” (maxi-
mum factor loadings on the psychosocial instead of the
communication domain, respectively). Item TS5 had a
maximum factor loading <0.40 in both the German and
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the English versions. As indicated by the results of the
graphical network analysis, this may reflect the ambigu-
ity of T5’s item content, such that it can be interpreted
literally (expressing decisions through communication)
or non-literally (emotional struggling with decisions and
thus impacting on psychosocial functioning). For items
FR9 and SR8, multidimensional scaling (Supplementary
Figure 1) showed that these items were located between
the psychosocial and communication item groupings for
the German sample. Thus, responses to these items may
reflect either the self-perceived communication impair-
ment directly or the psychosocial effects of the com-
munication impairment indirectly. Given the substantial
correlation of the psychosocial and communication sub-
domain scores, this finding is not surprising. Because of
the acceptable construct validity of the German version
and for cross-cultural comparability with other language
versions of the SAQOL-39g, we decided to keep items
T5, FR9 and SR8 as in the English version for scoring
of the psychosocial (T5) and communication (FR9, SR8)
subdomain scores.

Factor loadings represent the strength and direction of
the relationship between an item and a particular factor.
Traditionally, factor loadings >0.40 have been considered
acceptable for inclusion of an item in a scale based on a
sample size of >200.4! However, there is no hard-and-fast
rule regarding what constitutes an appropriate threshold
value for exclusion of an item. In the current evaluation
study, 5/39 items (13 percent) were not loading >0.40 on
any of the three factors. One item (UE1; “Trouble with
writing/typing”) loaded to a similar extent (0.28, respec-
tively) on the physical and communication subdomains
in the German version, indicating some ambiguity of the
item content. For this item, German assessors may not
have followed instructions in the manual to refer to the
physical challenge of the activity (“i.e. use your hand to
write or type”). It may be helpful to include explicit in-
structions directly on the scoring sheet to avoid ambiguity
in item interpretation in the future.

The other four items (T4, T5, MD2, MD6) not loading
>0.40 on any of the three factors loaded at least 0.31 on
the psychosocial factor and had additional factor loadings
of >0.19 on the communication factor. If an item has a
relatively low factor loading but contributes unique infor-
mation about the underlying construct, retaining it may
help maintain content validity. Supplementary Table III
indicates that these five items indeed contribute a high de-
gree of “uniqueness”. In the future, larger sample sizes of
n>500 will provide more stable estimates of factor load-
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ings, making it easier to distinguish meaningful relation-
ships from random noise. For comparability with the Eng-
lish version and other language adaptations, we decided
to keep all 39 items in the German version.

In contrast to the English original version and the
other language adaptations,® our study design allowed
to demonstrate treatment responsiveness of the German
SAQOL-39g in a chronic aphasia sample including very
severe cases. Treatment effects for HRQoL were small-
to-moderate and may increase with longer treatment du-
ration than in the current study design. Benchmarks for
treatment success on the individual level were provided
for minimal statistically significant (SDC; first reported
in33) as well as minimal clinically meaningful (MIC)
score changes. However, MIC calculation was based on
the mRS that predominantly assesses the degree of physi-
cal independence after stroke. Future studies should base
MIC calculation on a more aphasia-relevant “anchor”,
such as the patient-rated impact of an aphasia interven-
tion.3* Such meaningful benchmarks are in develop-
ment,42. 43 but currently not yet available.

The study was not primarily planned as a psychometric
evaluation study for the German SAQOL-39g adaptation,
but as proof of efficacy for intensive SLT in chronic apha-
sia. As a consequence, not all of the strict requirements
of the COSMIN framework could be implemented, such
as a sample size of N.>100 participants to determine test-
retest reliability or of five times the number of test items
(here: N.>195) for exploratory factor analysis. However,
the current overall sample size of N.=156 used for ex-
ploratory factor analysis is one of the largest evaluation
sample sizes in aphasia research and comes very close
to the COSMIN recommendation, thus the results can be
considered stable.44

We recommend that the psychometric quality criteria
be regarded as provisional until results from a method-
ologically well-planned evaluation study with a larger
sample size are available.

Conclusions

In summary, future randomized controlled trials focusing
on the efficacy of aphasia-interventions should include the
SAQOL-39g for assessing HRQoL from the perspective
of PWA as recommended by the international consensus-
based COS for aphasia trials.10.38 The globally orchestrat-
ed administration of the SAQOL-39g as an outcome mea-
sure in aphasia trials not only ensures a high psychometric
quality in change assessment, but also allows the com-
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parison of study results across cohorts speaking different
languages. This will contribute to greater efficiency and
higher data quality in aphasia rehabilitation research.45. 46

The German adaptation of the SAQOL-39g fits perfect-
ly into these internationalization efforts and represents an
accessible, objective, reliable, valid, change-sensitive out-
come measure for assessing HRQoL in chronic post-stroke
aphasia. It has highly similar psychometric properties to
the original English SAQOL-39¢g and can be recommend-
ed for use in both research and clinical settings.
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