& Thieme

Participation after Stroke and Traumatic Brain Injury: Results of a
Pilot Study in Outpatient Neurorehabilitation in Vorarlberg

©@O®S

Authors
Dominik Poppl', Judith Marheineke?, Ruth Deck?

Affiliations

1 St. Elisabeth Hospital, Geilenkirchen

2 Outpatient Rehabilitation in Geilenkirchen Hospital
3 Institute for Social Medicine, Luebeck University

Key words
traumatic brain injury, measurement of outcomes, stroke, outpatient
neurological rehabilitation

Bibliography

DOI http://dx.doi.org/10.1055/s-0043-102390
Neurology International Open 2017; 1: E71-E78
© Georg Thieme Verlag KG Stuttgart - New York
ISSN 2511-1795

Correspondence

Dominik P6ppl

Outpatient Rehabilitation
Martin-Heydenstr. 32

52511 Geilenkirchen
d.poeppl@reha-geilenkirchen.de

ABSTRACT

Objective A multicentric study has reported on the sustained effects
of outpatient neurorehabilitation in Germany. Different to Germany,
the biopsychosocial model of disability, as described in the Internation-
al Classification of Functioning, Disability and Health (published by the
World Health Organization), is not incorporated into Austrian law. There
is a need for objective measurement instruments for routine outcome
evaluation of outpatient neurorehabilitation in Austria. The present
examines the extent to which the instruments used for the German
multicentric study are applicable in the Austrian rehabilitation context
and if there are similar rehabilitation effects over time.

Method In a multicentric observational study, patients of 4 Austrian
outpatient neurorehabilitation centers for stroke or traumatic brain
injury were asked to fill in a questionnaire. This was carried out 4 times
throughout the program: on admission and discharge as well as on
month 4 and 12 post rehabilitation. Additionally, clinical experts were
asked to rate the patients’ status at admission and discharge.

Results and conclusions The results of 4 outpatient neurorehabilitation
centers in Vorarlberg (Austria) suggest that the used measurement in-
struments are reasonable for the evaluation of outpatient neuroreha-
bilitation in Austria, based on the ultimate goal “participation and
self-determined conduct of life”. For routine outcome evaluation, few-
erinstruments should be used and adjustments should be made while
assessing more severely affected patients.

Introduction

Stroke is the third most common cause of death worldwide and one
of the most common causes of permanent disability and a major
cost factorin health care systems [1]. According to the Federal Min-
istry of Health, about 20 000 people in Austria suffer an ischaemic
stroke every year. The lifetime prevalence for ischaemic and haem-
orrhagic stroke is estimated to be around 2 % in Austria. After acute
treatment and rehabilitation, about a quarter of the surviving pa-
tients have severe disability [2]. Among the most common func-
tional disorders are persistent impaired physical, cognitive and af-
fective abilities, as well as disturbances of sensory perception. In
addition to limited mobility, communication impairments and cog-
nitive impairments, development of depressive symptoms in stroke
patients represents a major problem since it can hinder rehabilita-
tion and reintegration [3, 4].

In Germany, the bio-psycho-social model of functional health,
on which the International Classification of Function and Disability
(ICF) published by the World Health Organization (WHO) is based,
is firmly anchored in German social law and designates participa-
tion and self-determined conduct of life of patients as the most im-
portant tasks of rehabilitation. The German health insurers explic-
itly demand an implementation of the ICF concept in all institutions
approved by them. Unlike in Germany, the ICF model is not explic-
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itly anchored in Austria. However, in 1992, the Austrian Federal
Government adopted a disability concept developed jointly with
the Austrian Working Group of Rehabilitation for ensuring that pa-
tients acquire the best possible participation skills after rerhabili-
tation [5].

Therefore, the concept of participation oriented to the ICF and
the UN Disability Equality Convention can also be regarded as the
key target for rehabilitation success in Austria. As described else-
where [6], in neurological rehabilitation in Germany, especially the
facilities of outpatient/semi-inpatient neurological rehabilitation
endeavoured to approach the participatory construct because they
were in close vicinity to the living and working world of the patients.
In Austria, ICF and participation-oriented neurological rehabilita-
tion still has a model character. Documented model tests are car-
ried out in Carinthia and Vorarlberg [7-9]. Although the goal of
outpatient neurorehabilitation in Austria is similar to that in Ger-
many, there are some significant differences in its implementation.
The duration of treatment is significantly longer, the treatment can
be tailored more specifically to the needs of the patients (for ex-
ample, treatment received only from some specific medical spe-
cialties) and rehabilitation is not managed by a doctor. Compared
to Germany, therefore, there is no clear line between complex re-
habilitation and the provision of medicinal products.
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In reviewing the effectiveness of participation-oriented rehabil-
itation, ultimately the impact of rehabilitation measures on the ac-
tual participation abilities of the rehabilitants must be recorded.
To date, however, there is no consensus on appropriate instruments
to measure participation objectively, reliably and validly. The lack
of operationalization of the concept of participation is considered
as the main cause of this dissent [10, 11]. In any given clinical case,
ICF coding of participation impairment is often very difficult and
complex. The idea of disease-specific core sets [12] has not yet es-
tablished itselfin clinical practice. Accordingly, there are only a few
studies in German-speaking world that include participation as a
central outcome variable.

Ina German multicentric project in a near-home ambulatory re-
habilitation centre [6, 13-17], the combined use of different meas-
uring instruments enabled adequate recording and evaluation of
participation-related effects. Of particular relevance were, among
others, the interdisciplinary index for the measurement of restric-
tions on participation (IMET) [18] and the independent index for
neurological and geriatric rehabilitation (SINGER) [19-21]. At the
same time, the results published to date clearly indicate positive
and lasting effects of outpatient neurological rehabilitation in
Germany.

The aim of the present study was to investigate whether the ins-
truments used in the above-mentioned German study are also suit-
able in the Austrian rehabilitation context, and whether near-home
outpatient rehabilitation in Vorarlberg neurorehabilitation facili-
ties lead to similar results in the sense of enabling patients to reach
alevel of independence that allows participation and leading of in-
dependent life. These were measured over several time points.

Methods

The data presented here were collected in an exploratory multi-
centric observation study with a longitudinal design in 4 ambula-
tory neurological rehabilitation facilities run by Sozialmedizinische
Organization Neurologische Rehabilitation GmbH (SMO) in the Aus-
trian province of Vorarlberg. In the study, within a defined period
of investigation, patients undergoing rehabilitation after stroke or
craniocerebral trauma were asked to fill in questionnaires at 4 time
points (at the beginning, at the end, and 4 and twelve months after
completion of the outpatient neurorehabilitation program). In ad-
dition, patient status at the beginning and at the end of the reha-
bilitation measures was assessed by treating physicians. The survey
was carried out between February 2012 and March 2014.

Inclusion and exclusion criteria

In the sample, all neurological rehabilitation patients with stroke
(ischaemia, intracerebral haemorrhage or non-traumatic subarach-
noid haemorrhage) or traumatic brain injury in the neurological re-
habilitation phases D and E were consecutively included in the
study. A written declaration of consent for participation in the study
was obtained. Patients receiving fewer than 11 therapies were ex-
cluded, since in these cases, no relevant therapy effects are to be
expected. Patients with advanced dementia and patients with se-
vere aphasia or alexia were not included because of their limited
judgment or communication disability. Physicians and neuropsy-
chologists of the participating institutions carried out this assess-
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ment. Patients with presumably diminished or even completely ab-
sent awareness of their illness were not excluded from participa-
tion. Rehabilitants, who were treated far from their homes, in the
sense that during treatment, they were not living at home, howev-
er, were notincluded in the sample, since this is rarely found in the
outpatient rehabilitation concept and is possibly only in some spe-
cial cases of offers from some rehabilitation centres. In order to dis-
tinguish rehabilitation measures from medication therapy, and to
compare our results with the programme of multiprofessional neu-
rological complex rehabilitation in Germany, only those rehabili-
tants were included with treatment needs in at least 2 specialist
areas.

Implementation and procedure

Inthe participating institutions, patient recruitment was started with
on-site training of staff by the director of the overall study. In addi-
tion, a regional study coordinator was appointed. Furthermore, a
7-member advisory board was set up consisting of the director of
studies and representatives of the cooperating institutions, who con-
tinued to guide and support the study. The study was carried out ac-
cording to the detailed study protocol of a previous study [13].

Data protection

Compliance with data protection regulations was ensured at all
times during the survey. The participating rehabilitants agreed in
writing to participate in the study and use of the collected data.

Instruments

All subjects were given a comprehensive questionnaire with a total
of up to 13 different assessment instruments depending on the
time-point of assessment. In the following, only the instruments
relevant to the present study will be specified. Data on sociodemo-
graphic and socio-medical indicators were gathered according to
Deck et al. [22]. The Index for Measuring Restrictions on Participa-
tion (IMET) is a self-assessment instrument for recording patient
participation [14, 18]. The SINGER, as a third-party assessment in-
strument, gathers data on independence in important aspects of
daily life [16, 19-21]. In addition, the phase to which rehabilitants
belong can be determined using the SINGER total score model, a
system established firmly in the Phase model [23] of neurorehabil-
itation of the Association of German Pension Insurances (now
Deutsche Rentenversicherungsbund) [24]. The subjective percep-
tion of general state of health was investigated with a 5-point scale.
The subjective performance in everyday life, leisure and work was
assessed by means of three 11-point rating scales. The EQ-5D in-
strument was used to record the health-related quality of life of the
rehabilitants [25, 26]. The severity of the stroke at the start of re-
habilitation was assessed using the modified Rankin Scale (mRS) of
Banks and Marotta [27]. The Glasgow Coma Scale (GCS) is a scale
for estimating consciousness disorders after a brain injury [28]. This
scale is used for assessing the severity of injury in the acute phase.

Analysis

All calculations were performed with SPSS 18. SRM was used to de-
termine the effect size for the SINGER data [29]. According to
Cohen [30], effects of d=0.2 are small, of d=0.5 medium and of
d=0.8 large effects. In the preparation of the data, missing item
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values were replaced by the mean value of the variables in accord-
ance with the recommendations of Wirtz [31] and Schafer and Gra-
ham [32], respectively, if no more than 30 % of the values were
missing in a particular case. Otherwise, the case was excluded. For
the investigation of frequency differences in the occurrence of cer-
tain features or feature combinations, X2 methods were applied
and Friedman tests were carried out for the purpose of testing
mean-value differences [33]. For a comparison of the SINGER data
as alinked sample, a t-test for dependent samples was performed.
The recommendations of Faller et al. [34] of an a-error level of 5%
was chosen for all calculations.

Intervention

Allrehabilitants were treated according to the concept of SMO Neu-
rological Rehabilitation [7]. It can be assumed that treatment was
uniform (treatmentintegrity) in all the participating SMO facilities.
All rehabilitants received weekly therapies from at least 2 medical
specialties over the entire treatment period. Therapies were offered
at least 3-5 days per week and the total therapy time was 6-15h
per week (including music therapy). After 12 therapies, a therapy
target evaluation was carried out, whereupon the treatment could
be optionally extended by 6 weeks.

Results

The observation period was between August 2013 and August
2015. In the recruitment period from August 2013 to May 2014,
out of 163 patients enrolled for rehabilitation in the participating
institutions, 39 rehabilitants (stroke patients: n=38; patient after
a traumatic brain injury: n=1) could be included as study partici-
pants. The sample flow is illustrated in > Fig. 1. The return rate for
the 4-month follow-up was 72 % (n=28) and the 12-month fol-
low-up was 56 % (n=22).

The distribution of the sociodemographic and socio-medical in-
dicators of the random sample is shown in > Table 1. The severity
of impairment in stroke patients averaged 2.76 (SD=1.03) on the
mRS, which can be classified between mild and moderate severity.
The GCS value of the rehabilitants after traumatic brain injury was
15, which represents a mild injury in the acute phase.

The changes in the collected outcome parameters general
health, participation, performance in everyday life, leisure and work
as well as health-related quality of life, were examined by means of
Friedman tests. The results are shown in > Table 2. There were sig-
nificant changes over time on the scales of general health and per-
formance in everyday life. From a purely descriptive point of view
of the change in the scores over time, there was improvement
across all scales during the rehabilitation period. In the follow-up
period, the values on all scales came close to the initial values again
but did not reach them. Assessment of professional performance
was an exception, but data on only 2 persons are available. Due to
the central importance of participation changes, the IMET values
over time are displayed in » Fig. 2.

The changes in the IMET values at the level of individual items
are listed in > Table 3, the changes in the summed scores are shown
in > Fig. 3. The mean values of the individual item scores of the
IMET showed over time the same changes over the investigation
period. The participation status improved during the rehabilitation
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Exclusion (n=124)

Treatment from one area of specialization (n=64)

Not in the position because of health condirion (n=36)
Not ready because of health condition (n=2)

Not convinced by usefulness (n=4)

Study appeared to be very difficult/elaborate (n=3)

No reasons given (n=1)

Other reasons (n=14)

Dropout: 28% (n=11):
Missing return (n=11)

Dropout: 21% (n=6):
Missing return (n=16)

> Fig. 1 Flow chart of the study.

> Table 1 Overview of the sociodemographic and socio-medical indi-
cators of the participants.

participants

% Gender Male 59.0
MW (SD) Age 62.1(12.8)
MW (SD) Treatment duration in days 102.7 (47.4)
MW (SD) Days of therapy 30.2 (17.5)
% Diagnosis Ischaemia 71.8

% Rehabilitation in release from hospital 46.2

% Rehabilitation after acute event 82.2

% Statutory health insurance 41.0

% Highest education level Lower secondary7 44.7
Elementary school

% Completed occupational training 81.6
Employment status

% Full-time employment 16.2

% Retired 51.4

% Job status Employee/worker 55.9

% Net income family >2000€/Monat 47.4

MW =Mean value; SD =Standard deviation

period and stabilized during the follow-up period with a slight wors-
ening of the mean values compared to the values at the end of re-
habilitation. In the case of the 4 items, namely activities of daily
life, family and domestic commitments, as well as recreation and
leisure, there appeared to be a worsening of the participation sta-
tus during the time period from the end of rehabilitation to 4
months after rehabilitation; thereafter, there was an improvement
up to the period of twelve months after rehabilitation. For all items,
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> Table 2 Overview of changes in the mean values (M) and standard deviations (SD) of the outcome parameters over time.
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Exact

4-Month follow-up 12-Month follow-up (t4) Chi-square

End of reha (t2)

Start of Reha (t1)

Sample (n)

Outcome parameter (Scale)

Significance

(t3)

SD

SsD

sD

sb

0.042

2.91 0.75 8.08

0.90 2.45 0.74 2.95 0.79

2.95

22

General health status (1-5)

0.231

4.33
7.49
27.46

17.35 41.42 22.29
11.95

4.01

38.88

38.57 15.06

18.82

45.93

Participation (0-90)

0.056
<0.000

4.24

11.98

3.97

15.11

10.55
84.30

4.17

14.80

12.79
79.48

22
39

Health-related quality of life (5-25)

Independence (0-100)

0.024
0.067

7.30
5.38
4.00

2.42
2.13
0.00

6.11

1.68
1.85
0.00

5.95
5.20
7.00

3.25
3.78
0.00

4.74
4.45
6.00

19
20

Performance ability in daily life (0-10)

6.35
5.00

Performance ability leisuretime (0-10)

0.167

Performance ability job (0-10)

High values indicate high levels of independence and/or performance on the scales independence as well as performance in everyday life, leisuretime and profession. Assignment of the outcome parameters

to the constructs: Health condition = 1-item question; Participation = IMET, Health-related life quality

leisure

1-item question, Performance in

SINGER, Performance in everyday life

EQ5D, Independence =

1-item question, Performance in job

except for sex life, improved participation was observed over the
entire observation period from start of rehabilitation to 12 months
afterits completion. In the items common activities of daily life and
close personal relationships, impairments were the lowest at the
beginning of rehabilitation; the highest initial impairments were
seenin the items recreation and leisure. At the 12-month follow-up,
the scores of the 6 items, namely common activities of daily life,
family and domestic obligations, tasks outside of home, daily tasks
and commitments, recreation and leisure, as well as social activi-
ties, were lower than those at the end of rehabilitation.

For the changes in independence, measured in the expert rat-
ing with the SINGER, the complete data set of n=39 rehabilitants
were available for analysis. A total of n=12 rehabilitants had an in-
itial SINGER sum score less than 74 and could be assigned to neu-
rological phase C. In a t-test for dependent samples, the mean value
differences reached statistical significance at both time points of
measurement, t (38)=-5.580; P<0.001. The post hoc calculated
effect was dpre-post=0.32 (1-$=0.99).

The results of the third-party SINGER values are shown in
» Table 4 according to the ICF chapter Activities and Participation
d1-d9 of the SINGER. Overall, there was improvement in all areas
during the rehabilitation period. The area of participation which
showed the best values both at the beginning and end of the reha-
bilitation process and also that showed the least number of chang-
es during this period is that of communication. The lowest numer-
ical improvements were found in interpersonal interactions and
relationships. The participation area with regard to domestic life
showed the worst values at the beginning and end of the rehabili-
tation period, but from all areas covered, improvement here was
the strongest.

Discussion

The regulatory framework for neurorehabilitation in Austria has ad-
vantages and disadvantages compared to the framework condi-
tions in Germany. The resources available in the Vorarlberg facili-
ties investigated in this study exceed those available in most Ger-
man institutions in terms of therapeutic frequency and duration.
The model has been developed without any inter-carrier framework
conditions such as the BAR framework recommendations. This re-
quires enormous preliminary and development work by operators
of rehabilitation facilities. The rehabilitation facilities financed pri-
marily by social funds in Vorarlberg according to the model of the
institutions examined here places very high demands on access to
the rehabilitation market, which makes the admission of other pro-
viders to the market and thus provision of even more extensive re-
habilitation care scarcely possible. The rehabilitation landscape in
Austria is far more heterogeneous compared to Germany. The re-
habilitation model investigated here allows for the appropriate use
of therapy by different medical professions, which is a clear advan-
tage. Research and development of rehabilitation occupies a larg-
erareain Germany, and further development is easier to implement
through comparable framework conditions for the rehabilitation
facilities, and is more easily available with less own development
work. Overall, the conditions of neurorehabilitation in Germany
and Austria are not very comparable.
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The results of our sample of 4 outpatient neurological rehabili-
tation centres run by one carrier in the Austrian province of Vorarl-
berg presented here show that, despite the divergent rehabilita-
tion contexts, the instruments employed in the course of a large
multicentre study that included 17 German outpatient rehabilita-
tion facilities [6, 13-17] can be meaningfully used for outcome
evaluation in the Austrian context. During data collection and anal-
ysis, there was no evidence for a limited applicability of the instru-
ments in the Austrian context. Comparison of the reported socio-
demographic and socio-medical indicators of the study partici-
pants and the key figures of the similarly designed and carried out
multicentric study in Germany [6, 13-17] show similarities and dif-
ferences between the study populations. In all of our own and com-
parable studies, there was a high scatter in participation impair-
ments; this can also be observed in a healthy population. The IMET
values over time also showed very similar trajectories in our own
and comparable studies. There are no indications that these were
significantly influenced by the dropout rate.

In contrast to most rehabilitants in Germany, the Vorarlberg pa-
tients were treated significantly longer and received a larger num-
ber of therapies. In contrast to the inclusion criteria, the proportion
of rehabilitants with phase C disease was also one-third higher than

48

M=45.93 Complete data set: n=19
46 SD=18.82
=)
&
1 44

=)

e M=41.42
g4 SD=22.39
2 M=38.57
£ 40 SD=15.06 M=38.87
2 SD=17.35
5 38
=

36
34 Rehaphase Follow-up time period
pre post 4 month 12 month

4-months time point of measurement

» Fig. 2 IMET-scores of participants over time.

in those in the outpatient neurorehabilitation in Germany. In a
study of the structures and processes in the ambulatory neurore-
habilitation in Germany [15], only 18 % of the institutions surveyed
reported that they had a small proportion of phase C rehabilitation
patients. In the already mentioned multicentre study, the propor-
tion of rehabilitants in phase C at the start of rehabilitation, as de-
termined by the SINGER total score, was 5% (unpublished result).
Thus, there are clear differences in the framework conditions of
outpatient neurorehabilitation in Germany and Austria, which need
amore detailed investigation. Despite the very similar approach to
data collection in the 2 countries, the results are comparable only
to avery limited degree. The authors of this study are currently pre-
paring a work on the different framework conditions of outpatient
neurorehabilitation in Austria and Germany. However, despite the
severity of impairments of rehabilitants, the results show an im-
provement in their participation abilities over the course of reha-
bilitation. In Germany, the possibility of adequately treating phase
Crehabilitants in near-home outpatient neurorehabilitation facil-
ities has already been demonstrated in a larger sample [35].

The results of the present study suggest that positive and last-
ing results are achieved within the framework of the Vorarlberg
near-home ambulatory rehabilitation in the sense of promoting
participation and self-determined life-style. Over almost all of the
parameters on which data were collected, there were positive ef-
fects in the course of the rehabilitation period, which was on aver-
age about 15 weeks. The significance is limited by the low sample
size and the resulting low statistical power of the data.

Short-term positive rehabilitation effects are to be expected in
principle because they have already been shown to occur over many
outcome variables in many different areas and forms of rehabilita-
tion in Germany [36].

In a previous similar multicentre study carried out in ambulato-
ry neurorehabilitation in Germany [6], similar developments in im-
provement were observed over the entire observation period. In
Austria, an improvement was seen across various outcome para-

» Table 3 Overview of the descriptive changes of the mean values (M) and standard deviations (SD) of the IMET values at the item level for the entire

sample over the time course of rehabilitation.

IMET Items (Scale 0-9) Reha start (t1)

M SD M
Activities of daily life 4.47 2.54 3.58
Family and domestic tasks 6.87 3.24 5.87
Tasks outside the house 6.47 3.51 6.35
Daily duties and tasks 6.97 3.27 5.87
Recreation and leisure 7.45 2.82 5.37
Social activities 5.51 3.44 4.90
Close personal relationships 3.78 3.28 2.63
Sex life 6.47 3.40 5.94
Stress and extraordinary stress 5.89 3.22 4.49

High values indicate high particpation impairments
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Reha end (t2)

4-Month follow-up (t3) 12-Month follow-up (t4)

SD M SD M SD

2.23 3.79 2.38 3.00 2.10
3.03 6.11 2.60 5.70 2.21
2.94 5.89 3.11 5.00 2.94
2.97 5.64 2.94 5.10 2.42
2.68 6.12 2.64 5.35 2.09
2.95 4.56 2.37 3.80 2.03
2.51 2.75 2.28 2.75 1.68
3.62 6.67 2.94 6.68 2.40
2.91 4.96 2.48 5.21 2.24
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—&— Activities of daily life
4
—— Family and domestic
tasks
Tasks outside the house
3 . .
Daily duties and tasks
N ====fl]l —¢— Recreation and leisure
+
5 Social activities
—%— (lose personal
relationships
—y P
¥ Sex life
L Stress and extraordinary
stress
0
pre  post 4 month 12 month

> Fig. 3 IMET Scores at item level over time.

» Table 4 Changes in participation and activities over time assigned
according to SINGER-scores of rehabilitants at the item level.

ICF-chapter Reha start (t1) Reha end (t2)
(Scale 0-5)

M SD M SD
d1 Lerning and use of 3.91 0.71 4.15 0.70
knowledge
d3 Communication 4.51 0.55 4.60 0.52
d4 Mobility 3.83 1.23 4.14 1.15
d5 Self care 3.99 0.99 4.25 0.96
d6 Domestic life 1.84 1.73 2.42 1.77
d7 Interpersonal 4.64 0.63 4.72 0.56

interactions and
relationships

High values indicate high levels of indpendence

meters over the duration of rehabilitation and was maintained in
the follow-up period. This also applied to participation areas that
received special attention. There were few deviations from the Ger-
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man data. On average, however, the Vorarlberg rehabilitants had
significantly more severe impairments at the time of starting reha-
bilitation in relation to all outcome parameters. In Germany and
Austria, rehabilitants with impairments of different degrees of se-
verity seek outpatient rehabilitation. In this context, the relatively
low number of study participants appears to be plausible, despite
a rather long recruitment period. In addition, the extensive set of
questionnaires was overwhelming for many rehabilitants and the
inclusion criteria were not met due to the severity of the disease.
In addition, compared to Germany, rehabilitants in the Vorarlberg
facilities are given treatment over a very long period, which meant
that the pool of new patients starting rehabilitation from which
study subjects could be recruited was relatively small. Due to the
small sample size, no broader clinical implications from the data
reported are drawn.

Compared to previous studies [37], data gathering on explicit-
ly participation-related outcomes is new for Austria. To date, there
are no publications on this subject. In summary, participation-ori-
ented healthcare research and measurement of results can provide
a bridge to the relevant daily life of rehabilitants and reveal essen-
tial areas for rehabilitation and follow-up care. However, the num-
ber of assessment instruments is large so that they have only lim-
ited applicability in routine use for acquisition of data on results of
rehabilitation. The extent of the survey can be overwhelming for
severely ill persons, so that it is necessary to reduce the number of
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instruments used for data gathering; the smaller number, howev-
er, is sufficient for the purpose in this context. It would also be de-
sirable to carry out third-party assessment during the follow-up
period. With regard to the assessment of participation status, a
comparison with population-related data is also possible in the fu-
ture as described recently by Deck et al. [38]. The use of the SING-
ER and the IMET appears to be meaningful. The good practical and
psychometric properties allow for a valid quantifying examination
and a comprehensible description of changes in participation dis-
orders and are to be preferred to purely heterogeneous descrip-
tions of participation impairments in rehabilitants.

Limitations

The small sample size limits interpretability of the results [39]. No
general statements on the efficacy of outpatient neurorehabilita-
tion carried out in Vorarlberg are possible, since, for example, spon-
taneous remissions or a regression to the average could not be de-
tected and, in particular, a control group was missing. The exam-
ined sample is quite heterogeneous, but corresponds to a
cross-section of the typical rehabilitation clientele under reqular
care. However, pilot studies in healthcare research with a descrip-
tive character can be regarded as an important preliminary work
for further studies.

Key message

The results presented here of a sample of 4 outpatient neurologi-
cal rehabilitation centres in the Austrian province of Vorarlberg sug-
gest that with the instruments used, meaningful assessment of
participation as an outcome of rehabilitation can be carried out.
For routine use, a smaller selection of evaluation instruments
adapted for severely affected rehabilitants is offered.
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