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Objective: To investigate clinical changes among the acute, 
post-acute and chronic phases in stroke patients’ satisfac-
tion with activities and participation. The SATIS-Stroke 
questionnaire’s sensitivity to change was investigated with a 
sample of 45 stroke patients. 
Methods: The SATIS-Stroke questionnaire was used to col-
lect data from the 45 patients (mean age 69 years, 64% men) 
in the acute, post-acute and chronic stroke phases. Respon-
siveness of the questionnaire was investigated using a sam-
ple approach (effect size and standardized response mean 
indices) and an individual approach (t statistic). The clinical 
significance of change was also calculated using the empiri-
cal rule of effect size and the minimal clinically important 
difference. 
Results: Analysis of variance showed a significant difference 
among evaluations in the 3 phases (F = 13.662; 2 df; p < 0.001). 
Post-hoc analysis showed a significant change between the 
acute and post-acute phases, but no significant change be-
tween the post-acute and chronic phases. Effect size and 
standardized response mean indices showed that the great-
est change in satisfaction with activity and participation was 
between the acute and the chronic phases. Analysis of the 
clinical significance of change indicated that greater changes 
in satisfaction were necessary to detect clinically relevant im-
provement over time than clinically relevant deterioration. 
Conclusion: The SATIS-Stroke questionnaire successfully 
determined changes in satisfaction among stroke patients.
Key words: stroke; ICF activity; ICF participation; rehabilita-
tion, responsiveness.
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INTRoduCTIoN 

The International Classification of Functioning, Disability, and 
Health (ICF) (1) is a conceptual framework that provides health 
professionals with a common language for the description of 
human functioning (2). A fundamental goal of rehabilitation is 
to improve the patient’s abilities to manage daily activities and 

achieve autonomous living (3). The ICF defines 3 domains of 
functioning according to body, individual and social perspec-
tives: body functions and structures, activity and participation. 
The present paper focuses on the ICF dimensions of activity 
and participation. An activity is defined as the execution of 
a task or action by an individual, and participation is defined 
as involvement in a life situation (1). Activity limitations are 
difficulties an individual may have in executing tasks, such 
as taking care of one’s physical appearance. Participation 
restrictions are problems an individual may experience with 
involvement in life situations, such as employment, education, 
spirituality and culture (4). 

Activity and participation can be measured in various ways: 
degree of patient performance in activities and life situations, 
required assistance, or experienced difficulty. These dimen-
sions may also be measured as the satisfaction perceived by 
patients in their experience of activities and life situations, 
regardless of their degree of performance (5). Satisfaction with 
activity and participation is a latent variable corresponding to 
an individual’s perspective of whether his or her performance 
in activities and life situations meets his or her needs (5). The 
patient’s perceived satisfaction with activities and life situa-
tions may be measured with a questionnaire (6). 

The SATIS-Stroke questionnaire was developed to measure 
chronic stroke patients’ satisfaction with activity and participa-
tion in the actual environment (5). The validity, reproducibility, 
linearity and unidimensionality of this questionnaire have been 
demonstrated, but its responsiveness has not yet been tested. 
Responsiveness is the ability of a scale to clinically detect 
relevant changes over time (7–9). It is usually quantified by 
indices such as effect size (10, 11) and standardized response 
mean (11). The present study thus investigates the responsive-
ness of the SATIS-Stroke questionnaire by examining changes 
in satisfaction with activity and participation perceived by an 
adult stroke cohort during the acute, post-acute and chronic 
phases.

MATeRIAl ANd MeTHodS
Subjects
This study was approved by the medical ethics committees of the uni-
versité Catholique de Louvain. Patients gave written informed consent 
before evaluation. The participants in this study were recruited from 
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a sample of adult patients admitted to belgian stroke units between 
March 2007 and September 2008 with a primary diagnosis of stroke 
(cerebrovascular accident; CvA). eligible stroke patients were identi-
fied by a review of weekly admission records.

To be included in this study, subjects must have had a confirmed 
eligible stroke, as defined by the world health organization (who). 
The who defines stroke as “rapid onset of vascular origin reflecting 
a focal disturbance of cerebral function, excluding isolated impair-
ments of higher function and persisting longer than 24 hours” (12). 
Subjects were excluded if they: (i) had stroke onset more than 8 days 
prior to admission; (ii) were unable to care for themselves prior to 
stroke; (iii) had stroke due to sub-arachnoid haemorrhage; (iv) were 
not expected to survive for at least 6 months; or (v) were lethargic, 
obtunded, or comatose. 

Forty-five patients (16 women, 29 men) with a mean age of 
69 ± 10.7 years participated in the study. Demographics and baseline 
stroke characteristics are described in Table I. The patients presented 
moderately impaired functional statuses, as measured by the Stroke 
Impairment Assessment Set (SIAS) (13), showed no major cognitive 
dysfunctions, as observed with the Mini Mental State examination 
(MMSe) (14), and were not depressed, as measured by the Hospital 
Anxiety Depression Scale (hADS) (15).

Procedure 
The patients were followed up for 6 months after stroke onset. This 
period encompassed 3 clinical phases: (i) acute phase (1 week after 
CVA onset); (ii) post-acute (recovery) phase (3 months after CVA 
onset); and (iii) chronic phase (6 months after CVA onset) (16, 17). 
Patients’ satisfaction with activity and participation was assessed 3 
times (at intervals of 90 ± 15 days), during acute (1 week: t1), post-
acute (3 months: t2) and chronic (6 months: t3) phases. The patients 
were asked to characterize perceived changes in global functional 
status twice, during post-acute and chronic phases.

Instrument
Perceived satisfaction was measured using the SATIS-Stroke question-
naire. This questionnaire consists of items referring to 36 daily activi-
ties and life situations (5), with responses given on a 4-level scale: (0) 
very dissatisfied, (1) dissatisfied, (2) satisfied and (3) very satisfied. It 
was developed using the rasch model, which allows the conversion 
of ordinal scores into linear measures on a unidimensional scale (18). 
These linear measures are constantly expressed in logits (i.e. log-odd 

units a measurement unit constant throughout the measurement scale). 
when analysing SATIS-Stroke questionnaire response data, a higher 
value in logits corresponds to a higher degree of satisfaction with ac-
tivities and participation. The pre-established logits for transformation 
of our data according to bouffioulx et al. (19) were used. 

The SATIS-Stroke questionnaire was used for 3 assessments (t1–t3) 
to characterize patients’ perceived satisfaction in performing each 
activity and life situation, even if they used technical or human aids. 
The patients subjectively rated their perceptions of changes in global 
functional status between acute and post-acute phases, and between 
post-acute and chronic phases. These changes were expressed with an 
ordinal scale (0–10). A score of 5 indicated stable status, a score < 5 
indicated deteriorating status and a score > 5 indicated an improved 
status.

Data analysis
A sample approach and an individual approach were used to analyse 
changes between clinical phases. In the sample approach, repeated 
analysis of variance (ANoVA), effect size (eS) and standardized re-
sponse mean (SRM) were calculated between each pair of phases (11). 
Changes in satisfaction between phases were tested with a repeated-
measure AnovA (rM-AnovA). Significant effects detected by the 
rM-AnovA were then investigated with a Tukey post-hoc analysis 
(acute vs post-acute; post-acute vs chronic; and acute vs chronic). 

eS enables the comparison of responsiveness between different 
studies or outcome measures by standardizing the change effect in 
units of standard deviation (SD) without influence from the sample 
size (11). It is calculated as the mean change observed between the 
average measures of two evaluations, divided by the  SD of the first 
evaluation. Consequently, eS is sensitive to the distribution of the 
measures obtained during the first evaluation. 

SrM standardizes change independently of sample size, but incorpo-
rates information about change distribution (20). The SrM is calcu-
lated by dividing the mean change observed between two evaluations 
by the SD of the change.

higher eS and SrM values indicate a greater magnitude of changes 
between two evaluations.

The individual approach takes into account the standard error of 
measurement associated with each patient’s satisfaction measure. A  
t statistic was computed for each patient to test the extent to which 
the satisfaction measures had changed (21):

M1 and m2 are the satisfaction measures at the first and second evalua-
tions, respectively, and Se1 and Se2 are the associated standard errors. 
This t statistic approximates a standardized normal distribution (21). 
Therefore, patients with a t statistic above 1.96 or below –1.96 show 
significantly improved or deteriorated satisfaction, respectively.

Responsiveness implies the ability to detect important clinical 
changes (22). Sloan et al. (23) employed two principal methods to 
assess the clinical significance of change. The empirical rule of effect 
size (eReS) is based upon the fact that 99% of any normal distribution 
falls into 3 SD of the mean, and that the measurement range of any 
instrument can be represented by 6 SD. If the measurement range is 
defined as 0–100, 1 SD would therefore correspond to 17% of that 
range (23). The ereS thus defines the clinical significance of change 
as one-half SD, according to Cohen’s classification of eS (0.2 times 
the SD = small change, 0.5 times the SD = moderate change, and 0.8 
times the SD = large change) (23). The second method used by Sloan et 
al.  (23) estimates the minimal clinically important difference (MCId) 
using, among others, a patient’s self-reported global rating of change. 
In this study, a patient’s self-reported change in global functional status 

eS =
mean change

Sdt1

SRM =
mean change

SdChange

tm12 =
m2–m1

√(Se1)
2 + (Se2)

2

Table I. Sample description (n = 45)

Characteristics  

Sex, n
Men 29
Women 16

Age, years, mean (range) 69 (45–93)
CVA side, n
right brain 26
left brain 19

Residence place, n
Home residence 34
nursing home residence 11

Social status, n
Married 28
unmarried 17

Impairment Status in SIAS, median (Iqr) 38 (32–45)
Cognitive Status in MMSe, median (Iqr) 21 (18–24)
Mood Status in hADS, median (Iqr) 6 (5–8)

CVA: cerebrovascular accident; SIAS: Stroke Impairment Assessment 
Set; MMSe: Mini Mental State examination; hADS: hospital Anxiety 
Depression Scale; Iqr: interquartile range.
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was used to measure health status changes. This estimation was based 
on Juniper et al.’s (24) definition of MCID as “the smallest difference in 
score which patients perceived as beneficial”. In other words, MCID is 
the smallest change that patients perceive as meaningful and that would 
cause clinicians to consider a change in the patient’s management. 
The mean change in patients who reported a deteriorated or improved 
“small change” can therefore be considered the MCID (23).

ReSulTS

Sample approach

Repeated-measure ANOVA. The mean satisfaction measures 
of the 45 patients were –1.19 logits SD = 1.43 logits in the 
acute phase, –0.09 logits SD = 1.22 logits in the post-acute 
phase, and 0.42 logits SD = 1.80 logits in the chronic phase. 
The rM-AnovA showed a significant difference between 
the 3 evaluations (F = 13.662; 2 df; p < 0.001). The post-hoc 
analysis, illustrated in Fig. 1, indicated that the mean satisfac-
tion measure significantly increased between the acute and 
post-acute phases (q = 4.934; p < 0.001) and between the acute 
and chronic phases (q = 7.234; p < 0.001). no significant differ-
ence was observed between the post-acute and chronic phases 
(q = 2.301; p > 0.05). The mean satisfaction measure observed 
6 months after stroke onset was similar to that reported for the 
initial calibration of SATIS-Stroke questionnaire, strengthen-
ing its validity (5).

Effect size and standardized response mean. Table II reports 
the responsiveness indices of the SATIS-Stroke questionnaire. 
The greatest changes in satisfaction as indicated by eS and 
SrM were logically observed between the acute and chronic 
phases. 

Individual approach
Fig. 2 shows the changes in satisfaction computed with the  
t statistic. Between the acute and post-acute phases, 29 patients 
(64%) who expressed a significant improvement (t > 1.96) 
presented a mean change in satisfaction of 2.09 logits, while 
6 patients (14%) who expressed a significant deterioration 
(t < –1.96) presented a mean satisfaction change of –2.30 logits. 
eight patients (18%) who reported a non-significant improve-
ment (0 < t < 1.96) presented a mean change in satisfaction of 
0.39 logits during the same period. 

Between the post-acute and chronic phases, 17 patients 
(38%) who expressed a significant improvement presented a 
mean satisfaction change of 2.36 logits, while 9 patients (20%) 
who expressed a significant deterioration presented a mean 
satisfaction change of –2.03 logits. nine patients (20%) who 
expressed a non-significant improvement presented a mean 
change in satisfaction of 0.56 logits, while 9 patients (20%) 
who expressed a non-significant deterioration presented a mean 
change of –0.43 logits during the same period.

Clinical significance of change
As the range of the initial SATIS-Stroke questionnaire was 
equal to 10.19 logits (5), one theoretical SD corresponds 
to 1.70 logits (10.19 logits/6). Consequently, ereS defines 
clinically significant change as equivalent to 0.34 logits (0.2 
times the SD) for a small change, 0.85 logits (0.5 times the 

Fig. 1. Mean and standard deviation for satisfaction (in logits) among 
chronic stroke patients in the acute (1 week), post-acute (3 months) 
and chronic (6 months) phases. Significant differences between the 3 
assessment periods are indicated by asterisks. The dotted black line 
represents the mean satisfaction with activity and participation found in 
the initial scale (0.41 logits). 

 
 

 
 

Table II. SATIS-Stroke responsiveness indices based on sample-
approach

Phases Mean change (logits) eS SRM

Post-acute vs acute 1.10 0.76 0.59
Chronic vs post-acute 0.51 0.42 0.27
Chronic vs acute 1.61 1.12 0.62

SRM: standardized response mean; eS: effect size.

Fig. 2. number (left ordinate) and percentage (right ordinate) of patients 
according to satisfaction changes expressed as a t statistic: t > 1.96 = 
significantly improved; 1.96 > t > 0 = improved); t = 0 = no change; 0 > t 
> –1.96 = deteriorated; t < –1.96 = significantly deteriorated. Data are 
reported as comparisons of the 3 assessments.
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SD) for a moderate change and 1.36 logits (0.8 times the SD) 
for a large change. 

The MCId of all patients between the acute and post-acute 
phases indicated that 14 patients who reported a deteriorated 
status (perceived change in global functional status < 5) pre-
sented a mean decrease in satisfaction of 0.23 ± 2.31 logits, 
while 23 patients who reported an improved status (perceived 
change in global functional status > 5) presented a mean 
increase in satisfaction of 1.77 ± 1.27 logits. In contrast, the 
MCId of all patients between the post-acute and chronic 
phases showed that 12 patients who reported a deteriorated 
status presented a mean decrease in satisfaction of –0.97 logits 
(SD = 1.28 logits), while 19 patients who reported an improved 
status showed a mean increase in satisfaction of 1.45 logits 
(SD = 1.24 logits). 

dISCuSSIoN

The present study investigated the responsiveness of the 
SATIS-Stroke questionnaire by examining the changes in 
satisfaction with activity and participation perceived by 45 
adult stroke patients among the acute, post-acute and chronic 
phases. A patient-focused approach showed that satisfaction 
significantly increased between the acute and the post-acute 
phases. however, no significant satisfaction change was 
observed between the post-acute and chronic phases. These 
results are confirmed by the eS and SrM indices. During the 
acute phase, the patients were critically ill and therefore fre-
quently bedridden with short standing and ambulatory periods. 
Moreover, they required substantial assistance in meeting basic 
needs. Physical, occupational and speech therapy became pro-
gressively important and served patients’ needs to recover the 
loss of functions (25). At the beginning of the post-acute phase, 
patients’ returns to a home environment may have contributed 
to greater optimism, expressed in their perceived satisfaction 
with activities and participation (26). In the post-acute phase, 
patients gradually regained psychological well-being and most 
body functions and activities (27, 28). 

while satisfaction increased in the first 3 months, it improved 
only slightly between the post-acute and chronic phases. 
During this period, patients recovered roles and abilities and 
were confronted with more demanding daily activities and 
life situations. Patients thus probably changed their view on 
their performance in activities and life situations, reducing the 
degree of improvement in satisfaction between the post-acute 
and chronic phases (26).

The responsiveness of the SATIS-Stroke questionnaire was 
also investigated with an individual approach. our results 
corroborate the dominant pattern of satisfaction improvement 
(82% of the sample) between the acute and post-acute phases 
shown in the global approach. In contrast to the global ap-
proach, no dominant pattern emerged between the post-acute 
and the chronic phases: as shown on Fig. 2, 58% of the sample 
reported an improvement and 40% reported a decrease in satis-
faction. however one cannot reject that a significant change in 
satisfaction could appear between the post-acute and chronic 

phase in a lager sample of patients. The global approach was 
useful in our study to describe the change in satisfaction from 
the acute to the post-acute phases. Nevertheless, since this ap-
proach showed no pattern from the post-acute to the chronic 
phase, the individual approach was essential to understand 
and explain the decreased rate of satisfaction improvement. 
Therefore, this patient-focused approach better apprehended in-
dividual environmental factors and patient needs that hindered 
or facilitated satisfaction improvement. Indeed, the important 
change for each patient may not have had the same significance 
as for the sample as a whole (29, 30). The individual approach 
thus provides clinicians with an alternative method of drawing 
conclusions from sample results at the patient level. 

The “small improvement” observed in the MCID corre-
sponded to a large change in the ereS. The MCID “small 
deterioration” corresponded to a moderate change in the ereS. 
However, the eReS method remains a theoretical method based 
upon the distribution of persons and, as the observed half Sds 
in our study are equal to 0.56, 0.46 and 0.67, this method does 
not lead to false conclusions. This means that greater changes 
in satisfaction were necessary to detect clinically relevant 
improvements over time than clinically relevant deterioration 
with the SATIS-Stroke instrument. Therefore, in future studies, 
the sample size required given reported size effects of 0.76, 
0.42 and 1.12 (see Table II) should be 25, 76 and 11 patients, 
respectively. Nevertheless, some caution is necessary in inter-
preting these results because the MCID of the SATIS-Stroke 
questionnaire (ICF activity and participation domains) was 
calculated on the basis of a perceived global functional status 
(ICF activity domain only). 
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