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RESEARCH PAPER

Long-term restrictions in participation in stroke survivors under and over 70 years
of age

Joris A. de Graafa, Maria L. van Mierloa, Marcel W. M. Posta,b , Wilco P. Achterbergc , L. Jaap Kappelled and
Johanna M. A. Visser-Meilya

aBrain Center Rudolf Magnus and Center of Excellence for Rehabilitation Medicine, University Medical Center Utrecht and De Hoogstraat
Rehabilitation, Utrecht, the Netherlands; bCenter for Rehabilitation and Department of Rehabilitation Medicine, University of Groningen and
University Medical Center Groningen, Groningen, the Netherlands; cDepartment of Public Health and Primary Care, Leiden University Medical
Center, Leiden, the Netherlands; dBrain Center Rudolf Magnus and Department of Neurology, University Medical Center Utrecht, Utrecht, the
Netherlands

ABSTRACT
Purpose: This study aims to (1) assess differences in participation restrictions between stroke survivors
aged under and over 70 years and (2) identify predictors associated with favorable and unfavorable long-
term participation in both age groups.
Methods: Prospective cohort study in which 326 patients were assessed at stroke onset, two months and
one year after stroke. The Utrecht Scale for Evaluation of Rehabilitation-Participation (USER-Participation)
was used to measure participation restrictions one year after stroke. Bivariate and multivariate logistic
regression analyses were performed including demographic factors, stroke-related factors, emotional func-
tioning and comorbidity as possible predictors.
Results: Stroke survivors aged over 70 years perceived more participation restrictions in comparison to
stroke survivors aged under 70 years one year after stroke. Independently significant predictors for
unfavorable participation outcomes were advancing age, more severe stroke and anxiety symptoms in
patients aged over 70 years, and female gender, more severe stroke, impaired cognition and depression
symptoms in patients aged under 70 years. Lower age was the only independent predictor associated
with favorable participation after one year in stroke survivors aged over 70 years.
Conclusions: This study emphasizes the need to pay more attention to participation restrictions in elderly
stroke survivors.

� IMPLICATIONS FOR REHABILITATION
� More attention in the rehabilitation process should be paid to restrictions in participation of stroke

survivors aged older than 70 years, taking into account the different participation needs and predic-
tors of older stroke survivors.

� Early screening on the presence of anxiety symptoms could potentially prevent long-term restrictions
in participation in stroke survivors aged over 70-year old.

� Stroke survivors experience considerable restrictions in physical activity and mobility after one year,
highlighting the need for the development of community-based exercise programs for stroke
survivors.
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Introduction

Stroke is one of the most common causes of disability. In the
Netherlands, the annual incidence of stroke is between 34.000
and 41.000 patients, ranging from 0.7/1000 for people under
55 years old to 15/1000 for people over 70 years old [1].
Therefore, stroke is truly a disease of the elderly [2]. Major
improvements in the acute treatment of stroke, such as thromb-
olysis and the implementation of stroke units, have increased
post stroke survival rates [3]. Consequently, an increasing num-
ber of stroke survivors have to deal with long-term stroke seque-
lae, including psychosocial consequences and participation
restrictions [4].

According to the International Classification of Functioning,
Disability and Health (ICF), participation can be defined as “the

person’s involvement in a life situation” [5], including daily activ-
ities as well as social roles [6]. Stroke survivors often experience
participation restrictions in the chronic phase, despite being inde-
pendent in basic activities of daily living [7].

After stroke onset, participation improves in the first three to
six months, followed by a stable phase [8–11]. Several factors
have been found to contribute to participation restrictions after
stroke, including cognitive deficits [12,13], emotional deficits
[14,15], psychological factors [16,17], functional dependency [18],
comorbidities [19] and increasing age [14,19,20]. Because of the
increasing number of old stroke survivors and the association
between age and participation restrictions, more research is
needed to gain insight into the prediction and improvement of
participation in the elderly [21]. To the best of our knowledge,
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predictors of long-term participation has never been determined
for young and old stroke survivors separately.

Old and young stroke survivors have different participation
needs, influenced by age-related changes in social status, retire-
ment and co-morbid factors [22]. In stroke survivors at vocational
age, an important rehabilitation goal is returning to work.
Participation needs in the elderly are mostly not related to work
but to all other domains of participation and seem to be more
complex for this reason [23]. Moreover, age-related factors such as
a higher incidence of comorbidity, less social support and
impaired compensatory abilities make older stroke survivors par-
ticularly more likely to have difficulties in long-term participation
[24,25]. Therefore, reintegration in the community after stroke
remains a huge challenge for the elderly [23,26].

Hence, more attention should be paid to older stroke survivors
who are at risk of adverse participation outcome. Short-term pre-
dictors of participation in older stroke survivors have been
assessed in only one study. This study identified decreased walk-
ing abilities, severity of stroke, increasing age, depression symp-
toms and cognitive deficits as predictors of favorable participation
outcome until six months after stroke in stroke survivors aged
over 65 years [27]. A comparison of participation restrictions and
its determinants between younger and older stroke patients has
not been published to date. Therefore, this study aims to assess
differences in participation restrictions between stroke survivors
over 70 years and under 70 years old. The cutoff point of 70-year
old was chosen since; on the one side, we aimed for a high cutoff
because we expected the most distinct patterns of participation in
the oldest patients, but on the other hand needed adequate sam-
ple sizes in both age groups. Besides, we hypothesized participa-
tion needs of patients over 70-year old change as the retirement
age has just been passed. Furthermore, predictors associated with
favorable and unfavorable long-term participation will be identi-
fied in both age groups.

Methods

Design

The present study is part of the multicenter prospective longitu-
dinal Restore4Stroke Cohort study and used data collected at
stroke onset, two months and one year after stroke [3]. Six general
hospitals in the Netherlands participated. The medical ethical
committees of all participating hospitals gave approval for this
study. Written informed consent was obtained from all included
patients.

The first assessment took place within the first week after
stroke and concerned demographical and stroke-related factors.
Demographical factors were obtained from the patient or from
family members. Stroke-related factors were extracted from the
medical charts as assessed by the neurologist on the fourth day
after stroke. At two months after stroke, comorbidity and emo-
tional and cognitive functioning were assessed. Patients were
asked to complete self-report scales on emotional functioning.
Screening on comorbidity and cognitive functioning was con-
ducted by a trained research assistant. At one year after stroke, a
follow-up assessment took place during which patients were
asked to complete the self-report scale of participation.

Participants

Stroke patients were enrolled in the Restore4Stroke Cohort study
between March 2011 and March 2013. Stroke patients were eli-
gible if they had a clinically confirmed diagnosis of ischemic or

hemorrhagic stroke within seven days after symptom onset, and
were at least 18-year old. Patients were excluded from the study if
they (1) had a serious other condition that could interfere with
study outcome; (2) had been dependent in basic Activities of
Daily Living (ADL) before the stroke occurred (defined by a
Barthel Index (BI) score of �17 [28]); (3) had insufficient command
of Dutch language, based on clinical judgment; or (4) had suffered
cognitive decline prior to the stroke (defined by a score of �1 on
the Heteroanamnesis List Cognition [29]). Patients who completed
the USER-Participation at one year after stroke were included in
the analysis.

Dependent variables

In this study, the Utrecht Scale for Evaluation of Rehabilitation-
Participation (USER-Participation) restrictions subscale was used to
measure participation [7]. The restrictions subscale consists of
eleven items, concerning difficulties experienced with vocational,
leisure and social activities caused by the stroke. For each item
four response categories are available (“not possible,” “with assis-
tance,” “with difficulty,” and “without difficulty”). A “not
applicable” option is available for all items in case a restriction is
not attributed to the stroke. The total score of the restrictions sub-
scale ranges from 0–100, and is based on items that are applic-
able. A higher score indicates a higher level of participation (fewer
experienced restrictions). The USER-Participation has previously
shown satisfactory validity and reliability in stroke patients [30].

Independent variables

Demographic factors
Information about gender, age, marital status and level of educa-
tion was collected. The Dutch classification system of Verhage [31]
was used to assess level of education. Scores range from 1–7 and
were dichotomized into low (up to completed secondary educa-
tion, 1–5) and high (completed university, secondary professional
education or higher, 6–7).

Stroke-related factors
Information about severity of stroke, history of stroke, hemisphere,
stroke type, ADL dependency, cognitive functioning, length of stay
in the hospital and discharge destination was collected. Stroke
severity was assessed with the National Institutes of Health Stroke
Scale (NIHSS) four days after stroke [32]. Scores range from 0–42
and increasing scores indicate more severe strokes. ADL depend-
ency was assessed using the BI four days after stroke. Scores range
from 0–20 and were dichotomized into “ADL dependent” (BI�17)
and “ADL independent” (BI> 17) [33]. BI is a validated measure
often used in stroke [28]. Cognitive functioning two months after
stroke was assessed using the Montreal Cognitive Assessment
(MoCA). Scores range from 0–30 and were dichotomized into
“cognitive problems” (MoCA�25) and “no cognitive problems”
(MoCA >25). The MoCA is a brief cognitive screening tool which is
also validated for stroke patients [34]. Discharge destination after
hospitalization was categorized into home or inpatient rehabilita-
tion. Inpatient rehabilitation includes geriatric rehabilitation in a
nursing home (low-intensity rehabilitation) and rehabilitation in a
rehabilitation center (high-intensity rehabilitation).

Emotional functioning
The Hospital Anxiety and Depression Scale (HADS) was used to
assess the presence of symptoms of depression or anxiety two
months after stroke. This scale consists of 14 items, which are
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subdivided into seven items about anxiety (HADS-A) and seven
items about depression symptoms (HADS-D). Separate scores for
the presence of depression symptoms and the presence of anxiety
symptoms were calculated. Each item is scored on a four point
scale (0–3) and a higher score indicates more emotional problems.
The HADS-A scores range from 0–21 and were dichotomized into
“absence of symptoms of anxiety” (HADS-A< 8) and “presence of
symptoms of anxiety” (HADS-A�8). The HADS-D scores range
from 0–21 and were dichotomized into “absence of symptoms of
depression” (HADS-D<8) and “presence of symptoms of
depression” (HADS-D�8) [35]. The HADS is often used in stroke
patients and has shown good psychometric properties [36].

Comorbidity
Comorbidity was assessed with the Cumulative Illness Rating Scale
(CIRS) two months after stroke [37]. This scale measures physical
impairment with 13 items based on 13 organ areas. Item 11
(neurological impairment) is not included in the analysis, since
stroke itself is incorporated in this item.

Statistical analysis

All analyses were conducted with IBM SPSS statistics version 23
(IBM Corp., Armonk, NY). Descriptive statistics were used to
describe patients’ characteristics and dependent variables.

USER-participation item score one year after stroke
The USER-Participation restrictions items were dichotomized to
quantify the presence of persisting restrictions. “With difficulty,”
“with assistance,” and “not possible” were defined as “restrictions”
and “without difficulty” was defined as “no restrictions”.

Chi-square statistics were calculated on the restriction items to
ascertain the differences in participation restrictions between
stroke survivors aged over 70 years and under 70 years.

Logistic regression analyses
To determine predictors of favorable and unfavorable participation
in patients aged over 70 years and under 70 years one year after
stroke, logistic regression analyses were performed. To determine
favorable and unfavorable participation outcomes, the USER-
Participation restrictions scores were dichotomized into high par-
ticipation level (best quartile) versus the rest and low participation
level (worst quartile) versus the rest, respectively. The USER-P
restrictions scores in the best quartile were all 100 (maximum
score) in both patients over and under 70-year old. The USER-P
Restrictions scores in the worst quartile ranged from 16.7–55.6 in
patients over 70-year old and from 14.3–70.0 in patients under
70-year old. Bivariate logistic regression analyses were used to
identify bivariately significant determinants of favorable and
unfavorable participation scores in patients over and under 70
years of age. Demographic factors, stroke-related factors, emo-
tional functioning two months after stroke and comorbidity were
entered as covariates in all bivariate analyses. Bivariately signifi-
cant variables (p< 0.10) were included into the multivariate analy-
ses. Possible multicollinearity was checked (VIF<4), which did not
reveal any problems. The Hosmer–Lemeshow test was used to
assess the goodness of fit of the multivariate model. Odds ratios
and their 95% confidence intervals were calculated. A p<0.05 was
considered as statistical significant.

Results

A total of 395 patients were included in the Restore4Stroke
Cohort study. At one year after stroke, datasets of 326 patients

were available for analyses. A total of 69 patients (17.5%)
dropped out during the study: eight patients (2.0%) had died,
32 patients (8.1%) refused further participation and 29 patients
(7.3%) were lost to follow-up. There were no significant differen-
ces in terms of baseline characteristics between patients and
drop-outs.

Patient characteristics are presented in Table 1. Patients who
were over 70-year old at stroke onset were significantly more
likely to live alone, be more ADL dependent, more cognitively
impaired, have more comorbidities and less likely to be dis-
charged home compared to patients who were under 70-year old
at stroke onset. Patients under 70-year old had significantly more
anxiety symptoms at baseline compared to patients over 70-year
old, whereas depression symptoms were equally present in both
age groups.

Restrictions in participation one year after stroke

After one year, many stroke survivors still experienced restric-
tions in items regarding mobility, such as housekeeping (53.7%),
physical exercise (55.9%) and outdoor activities (51.6%).
Relatively less stroke survivors experienced restrictions in social
items, such as visits from family/friends (22.0%), telephone/PC
contact (20.3%), partner relationship (35.1%) and leisure indoors
(29.8%).

At one year after stroke, the mean USER-Participation
Restrictions score was significantly worse in patients over 70-year
old and they experienced significantly more restrictions on the
items housekeeping (p¼ 0.036), outdoor mobility (p<0.001), going
out (p¼0.023), outdoor activities (p¼ 0.019) and visits to family or
friends (p< 0.001) compared to patients under 70-year old.

Patients over 70-year old

Bivariate analyses
The bivariate analyses showed that advancing age, an increased
severity of stroke, the presence of anxiety symptoms and more
comorbidity were associated with unfavorable participation out-
comes (Table 2). Favorable participation outcomes were associated
with lower age, ADL independency, a decreased severity of stroke,
the absence of depression or anxiety symptoms and less
comorbidity.

Multivariate analyses
The multivariate logistic regression analyses showed that advanc-
ing age, an increased severity of stroke and the presence of anx-
iety symptoms were independently associated with unfavorable
participation outcomes in patients over 70-year old (Table 2).
A reasonable fit of the multivariate model was found
(Hosmer–Lemeshow test, p¼ 0.644), although the amount of
explained variance was low (Nagelkerke R2¼0.165). Favorable par-
ticipation outcomes were independently associated with a lower
age. This multivariate model also showed a reasonable fit
(Hosmer–Lemeshow test, p¼ 0.283) and the amount of explained
variance was somewhat higher (Nagelkerke R2 ¼ 0.255).

Patients under 70-year old

Bivariate analyses
The bivariate analyses showed that female gender, an increase in
severity of stroke, ADL dependency, impaired cognitive function-
ing and the presence of depression symptoms were associated
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with unfavorable participation outcomes (Table 3). Favorable par-
ticipation outcomes were associated with male gender, ADL inde-
pendency, the absence of depression and anxiety symptoms and
less comorbidity.

Multivariate analyses
The multivariate logistic regression analyses showed that female
gender, an increase in severity of stroke, impaired cognitive func-
tioning, and the presence of depression symptoms were inde-
pendently associated with unfavorable participation outcomes in
patients under 70-year old (Table 3). A reasonable fit of the multi-
variate model was found (Hosmer–Lemeshow test, p¼ 0.337),
although the amount of explained variance was low (Nagelkerke
R2¼0.228). None of the variables were independently associated
with favorable participation outcomes. This multivariate model
also showed a reasonable fit (Hosmer–Lemeshow test, p¼ 0.652),
although the amount of explained variance was low (Nagelkerke
R2¼0.187).

Discussion

This study shows that stroke survivors from general hospitals
experience considerable restrictions after one year, regardless of
discharge destination. Especially activities involving mobility, such
as physical exercise and outdoor activities, were severely restricted
after one year. This particularly applies to stroke survivors aged
over 70 years, since they were significantly more restricted in
these items compared to stroke survivors aged under 70 years.
Previous literature concluded that up to 50% of stroke survivors
after rehabilitation perceived participation problems in physical
exercise, regardless of age [7].

Predictors of unfavorable participation outcome

In both age groups, survivors of a more severe stroke perceived
more long-term participation restrictions. This finding has previ-
ously been observed [14,18,19] and suggests that further

Table 1. Patients characteristics (n¼ 326).

Total group (n¼ 326) Age �70 yrs (n¼ 140) Age <70 yrs (n¼ 186) p values

Demographic factors
Sex (% male) 65.0 61.4 67.7
Age in years 66.5 ± 12.4 77.9 ± 5.6 57.9 ± 8.5
Marital status (% living together) 70.6 60.7 78.0
High education level (%)a 26.2 26.4 25.9

Stroke-related factors
Ischemic stroke (%) 92.9 91.4 94.1 0.344
Left hemisphere (%) 38.7 37.1 39.8 0.628
First stroke (%) 86.8 82.1 90.3 0.031d

Severity of stroke 4 days after stroke 2.7 ± 3.3 2.7 ± 3.1 2.7 ± 3.4 0.532
No stroke symptoms (% NIHSS 0) 24.2 24.3 24.2 0.728
Minor stroke symptoms (% NIHSS 1–4) 56.7 56.4 57.0
Moderate stroke symptoms (% NIHSS 5–12) 16.6 17.9 15.6
Severe stroke symptoms (% NIHSS �13) 2.5 1.4 3.2

ADL 4 days after stroke 16.8 ± 4.9 15.8 ± 5 17.5 ± 4.6 <0.001d

% ADL-dependent (BI �17) 33.7 45.7 24.7 <0.001d

Cognitive functioning 2 months after stroke 23.7 ± 3.8 22.3 ± 3.8 24.7 ± 3.5 <0.001d

% cognitively impaired (MoCA �25) 67.0 78.0 58.6 <0.001d

Length of stay in hospital (in days) 8.3 ± 5.8 8.9 ± 6.5 7.9 ± 5.2 0.139
Discharge home after hospital stay (%) 70.2 62.9 75.8 0.011d

Emotional functioning
Depression symptoms 2 months after stroke 4.7 ± 4 4.8 ± 4 4.6 ± 3.9 0.637
% depression symptoms (HADS-D �8) 22.4 22.7 22.2 0.917
Anxiety symptoms 2 months after stroke 4.7 ± 3.9 4.4 ± 3.9 5.0 ± 3.8 0.097
% anxiety symptoms (HADS-A �8) 20.8 15.2 25.1 0.034d

Comorbidity (CIRS) 3.9 ± 2.7 4.7 ± 2.8 3.3 ± 2.5 <0.001d

USER-P restriction subscale
Total scoreb

Restriction subscale 79.2 ± 20.7 73.9 ± 22.2 83.1 ± 18.6 <0.001d

Restriction itemsc

Work/education 55.4 (n¼ 121) 60.0 (n¼ 15) 54.7 (n¼ 106) 0.700
Housekeeping 53.7 60.8 48.6 0.036d

Mobility 41.4 52.0 33.9 <0.001d

Physical exercise 55.9 62.6 51.2 0.059
Going out 45.2 54.2 39.3 0.023d

Outdoor activities 51.6 59.8 45.5 0.019d

Leisure indoors 29.8 30.5 29.2 0.818
Partner relationship 35.1 (n¼ 225) 42.3 (n¼ 78) 31.3 (n¼ 147) 0.099
Visits to family/friends 39.5 49.6 31.8 <0.001d

Visits from family/friends 22.0 22.7 21.6 0.825
Telephone/PC contact 20.3 22.7 18.5 0.375

Values are percentages or mean ± SD.
ADL: activities of daily living; BI: Barthel Index; HADS-D: Hospital Anxiety and Depression Scale-depression subscale; HADS-A: Hospital Anxiety and Depression Scale-
Anxiety subscale; MoCA, Montreal Cognitive Assessment; NIHSS: National Institutes of Health Stroke Scale; CIRS: Cumulative Illness Rating Scale.
aCompleted University of Professional Education and higher.
bHigher scores indicate better participation outcome.
cRestriction items values are percentages of patients who are restricted or dissatisfied.
dp values are significant.

640 J. A. DE GRAAF ETAL.



Ta
bl
e
2.

Bi
vi
ar
at
e
an
d
m
ul
tiv
ar
ia
te

an
al
ys
es
:p

re
di
ct
or
s
fo
r
un

fa
vo
ra
bl
e
(w
or
st

qu
ar
til
e)

an
d
fa
vo
ra
bl
e
(b
es
t
qu

ar
til
e)

U
SE
R-
pa
rt
ic
ip
at
io
n
sc
or
es

on
e
ye
ar

af
te
r
st
ro
ke

in
pa
tie
nt
s
�7

0
ye
ar
s
ol
d.

W
or
st

qu
ar
til
e
ve
rs
us

re
st

(r
ef
er
en
ce
):
pr
ed
ic
to
rs

fo
r

un
fa
vo
ra
bl
e
pa
rt
ic
ip
at
io
n
ou

tc
om

es
Be
st

qu
ar
til
e
ve
rs
us

re
st

(r
ef
er
en
ce
):
pr
ed
ic
to
rs

fo
r

fa
vo
ra
bl
e
pa
rt
ic
ip
at
io
n
ou

tc
om

es

St
ro
ke

su
rv
iv
or
s
�7

0
ye
ar
s
ol
d

(n
¼
14
0)

Bi
va
ria
te

an
al
ys
is

M
ul
tiv
ar
ia
te

an
al
ys
is
(n
¼
13
2)

Bi
va
ria
te

an
al
ys
is

M
ul
tiv
ar
ia
te

an
al
ys
is
(n
¼
13
2)

Fa
ct
or
s
(m

ea
su
re
)

Re
fe
re
nc
e

N
b

SE
p
va
lu
es

O
R
(9
5%

CI
)

b
SE

p
va
lu
es

O
R
(9
5%

CI
)

N
b

SE
p
va
lu
es

O
R
(9
5%

CI
)

b
SE

p
va
lu
es

O
R
(9
5%

CI
)

D
em

og
ra
ph

ic
fa
ct
or
s

Se
x

Fe
m
al
e

14
0

�0
.3
0

0.
40

0.
44
6

0.
74

(0
.3
4–
1.
61
)

a
14
0

0.
23

0.
42

0.
77
9

1.
26

(0
.5
5–
2.
88
)

a

Ag
e
at

st
ro
ke

on
se
t

–
14
0

0.
06

0.
03

0.
06
2

1.
07

(1
.0
0–
1.
14
)

0.
08

0.
04

0.
04
4a

1.
08

(1
.0
0–
1.
17
)

14
0

�0
.1
0

0.
04

0.
01
9

0.
91

(0
.8
3–
0.
98
)

�0
.1
0

0.
05

0.
02
6a

0.
90

(0
.8
3–
0.
99
)

M
ar
ita
ls
ta
tu
s

M
ar
rie
d

14
0

0.
42

0.
40

0.
28
8

1.
53

(0
.7
0–
3.
33
)

a
14
0

�0
.2
7

0.
42

0.
51
8

0.
76

(0
.3
3–
1.
74
)

a

Ed
uc
at
io
n

Lo
w

14
0

�0
.6
6

0.
50

0.
18
7

0.
52

(0
.2
0–
1.
38
)

a
14
0

0.
50

0.
44

0.
24
8

1.
65

(0
.7
0–
3.
88
)

a

St
ro
ke
-r
el
at
ed

fa
ct
or
s

Se
ve
rit
y
of

st
ro
ke

(N
IH
SS
)

–
14
0

0.
13

0.
06

0.
03
7

1.
14

(1
.0
1–
1.
28
)

0.
16

0.
07

0.
01
6a

1.
17

(1
.0
3–
1.
33
)

14
0

�0
.2
3

0.
11

0.
02
6

0.
79

(0
.6
4–
0.
97
)

�0
.2
0

0.
12

0.
09
4

0.
82

(0
.6
4–
1.
04
)

St
ro
ke

hi
st
or
y

Fi
rs
t
st
ro
ke

14
0

0.
24

0.
50

0.
63
3

1.
27

(0
.4
8–
3.
36
)

a
14
0

0.
08

0.
52

0.
88
1

1.
08

(0
.3
9–
2.
99
)

a

H
em

is
ph

er
e

Le
ft

14
0

0.
11

0.
41

0.
79
8

1.
11

(0
.5
0–
2.
49
)

a
14
0

�0
.0
2

0.
42

0.
96
2

0.
98

(0
.4
3–
2.
22
)

a

St
ro
ke

ty
pe

Is
ch
em

ic
13
9

�0
.5
2

0.
80

0.
51
5

0.
59

(0
.1
2–
2.
85
)

a
13
9

0.
16

0.
70

0.
81
4

1.
18

(0
.3
0–
4.
65
)

a

AD
L
4
da
ys

af
te
r
st
ro
ke

BI
>
17

14
0

0.
54

0.
40

0.
17
4

1.
72

(0
.7
9–
3.
74
)

a
14
0

�1
.1
7

0.
45

0.
00
9

0.
31

(0
.1
3–
0.
75
)

�0
.5
5

0.
52

0.
29
7

0.
58

(0
.2
1–
1.
61
)

Co
gn

iti
ve

fu
nc
tio

ni
ng

M
oC

A
>
25

13
2

0.
43

0.
54

0.
42
7

1.
54

(0
.5
3–
4.
46
)

a
13
2

�0
.0
5

0.
49

0.
92
5

0.
96

(0
.3
6–
2.
51
)

a

Em
ot
io
na

l
fu
nc
ti
on

in
g

D
ep
re
ss
io
n
sy
m
pt
om

s
H
AD

S-
D
<
8

13
2

0.
72

0.
46

0.
11
9

2.
05

(0
.8
3–
5.
06
)

a
13
2

�1
.1
8

0.
65

0.
07
0

0.
31

(0
.0
9–
1.
10
)

�0
.5
9

0.
71

0.
40
8

0.
56

(0
.1
4–
2.
23
)

An
xi
et
y
sy
m
pt
om

s
H
AD

S-
A
<
8

13
2

1.
00

0.
51

0.
05
1

2.
73

(0
.9
9–
7.
48
)

1.
17

0.
57

0.
03
9a

3.
23

(1
.0
6–
9.
82
)

13
2

�1
.8
9

1.
05

0.
07
1

0.
15

(0
.0
2–
1.
18
)

�1
.8
0

1.
11

0.
10
3

0.
16

(0
.0
2–
1.
44
)

Co
m
or
bi
di
ty

(C
IR
S)

–
13
3

0.
14

0.
07

0.
06
1

1.
15

(0
.9
9–
1.
33
)

0.
14

0.
08

0.
07
5

1.
16

(0
.9
9–
1.
35
)

13
3

�0
.1
8

0.
08

0.
02
9

0.
84

(0
.7
1–
0.
98
)

�0
.1
5

0.
09

0.
09
7

0.
86

(0
.7
2–
1.
03
)

Co
ns
ta
nt

�8
.9
6

3.
29

8.
17

3.
55

AD
L:

ac
tiv
iti
es

of
da
ily

liv
in
g;

BI
:
Ba
rt
he
l
In
de
x;

CI
:
co
nf
id
en
ce

in
te
rv
al
;
CI
RS
:
Cu

m
ul
at
iv
e
Ill
ne
ss

Ra
tin

g
Sc
al
e;

H
AD

S-
A:

H
os
pi
ta
l
An

xi
et
y
an
d
D
ep
re
ss
io
n
Sc
al
e-
An

xi
et
y
su
bs
ca
le
;
H
AD

S-
D
:
H
os
pi
ta
l
An

xi
et
y
an
d
D
ep
re
ss
io
n

Sc
al
e-
D
ep
re
ss
io
n
su
bs
ca
le
;
M
oC

A:
M
on

tr
ea
l
Co

gn
iti
ve

As
se
ss
m
en
t;
M
oC

A:
M
on

tr
ea
l
Co

gn
iti
ve

As
se
ss
m
en
t;
N
IH
SS
:
N
at
io
na
l
In
st
itu

te
s
of

H
ea
lth

St
ro
ke

Sc
al
e;

O
R:

od
ds

ra
tio

;
SE
:
st
an
da
rd

er
ro
r;
b
:
st
an
da
rd
iz
ed

re
gr
es
si
on

co
ef
fic
ie
nt
.

a p
va
lu
es

ar
e
si
gn

ifi
ca
nt

(p
<
0.
05
).

POSITIVE AND NEGATIVE PREDICTORS OF PARTICIPATION 641



Ta
bl
e
3.

Bi
vi
ar
at
e
an
d
m
ul
tiv
ar
ia
te

an
al
yz
es
:p

re
di
ct
or
s
fo
r
un

fa
vo
ra
bl
e
(w
or
st

qu
ar
til
e)

an
d
fa
vo
ra
bl
e
(b
es
t
qu

ar
til
e)

U
SE
R-
pa
rt
ic
ip
at
io
n
sc
or
es

on
e
ye
ar

af
te
r
st
ro
ke

in
pa
tie
nt
s<

70
ye
ar
s
ol
d.

W
or
st

qu
ar
til
e
ve
rs
us

re
st

(r
ef
er
en
ce
):
pr
ed
ic
to
rs

fo
r

un
fa
vo
ra
bl
e
pa
rt
ic
ip
at
io
n
ou

tc
om

es
Be
st

qu
ar
til
e
ve
rs
us

re
st

(r
ef
er
en
ce
):
pr
ed
ic
to
rs

fo
r

fa
vo
ra
bl
e
pa
rt
ic
ip
at
io
n
ou

tc
om

es

St
ro
ke

su
rv
iv
or
s
<
70

ye
ar
s
ol
d

(n
¼
18
6)

Bi
va
ria
te

an
al
ys
is

M
ul
tiv
ar
ia
te

an
al
ys
is

(n
¼
16
9)

Bi
va
ria
te

an
al
ys
is

M
ul
tiv
ar
ia
te

an
al
ys
is

(n
¼
17
0)

Fa
ct
or
s
(m

ea
su
re
)

Re
fe
re
nc
e

N
b

SE
p
va
lu
es

O
R
(9
5%

CI
)

b
SE

p
va
lu
es

O
R
(9
5%

CI
)

N
b

SE
p
va
lu
es

O
R
(9
5%

CI
)

b
SE

p
va
lu
es

O
R
(9
5%

CI
)

D
em

og
ra
ph

ic
fa
ct
or
s

Se
x

Fe
m
al
e

18
6

0.
65

0.
35

0.
06
3

0.
52

(0
.2
6–
1.
04
)

�0
.9
3

0.
43

0.
03
0a

0.
39

(0
.1
7–
0.
91
)

18
6

0.
90

0.
36

0.
01
3

2.
46

(1
.2
1–
5.
00
)

0.
71

0.
40

0.
07
8

2.
04

(0
.9
2–
4.
49
)

Ag
e
at

st
ro
ke

on
se
t

–
18
6

0.
00

0.
02

0.
94
3

1.
00

(0
.9
6–
1.
04
)

a
18
6

0.
02

0.
02

0.
27
4

1.
02

(0
.9
8–
1.
06
)

a

M
ar
ita
ls
ta
tu
s

M
ar
rie
d

18
6

0.
2

0.
42

0.
64
1

1.
22

(0
.5
3–
2.
79
)

a
18
6

�0
.1
6

0.
38

0.
68
0

0.
86

(0
.4
1–
1.
80
)

a

Ed
uc
at
io
n

Lo
w

18
5

�0
.4
7

0.
42

0.
25
7

0.
62

(0
.2
8–
1.
41
)

a
18
5

�0
.0
4

0.
36

0.
90
3

0.
96

(0
.4
8–
1.
92
)

a

St
ro
ke
-r
el
at
ed

fa
ct
or
s

Se
ve
rit
y
of

st
ro
ke

(N
IH
SS
)

–
18
6

0.
12

0.
05

0.
01
2

1.
13

(1
.0
3–
1.
23
)

0.
20

0.
08

0.
01
3a

1.
22

(1
.0
4–
1.
42
)

18
6

�0
.0
6

0.
05

0.
22
2

0.
94

(0
.8
5–
1.
04
)

a

St
ro
ke

hi
st
or
y

Fi
rs
t
st
ro
ke

18
6

0.
47

0.
53

0.
37
7

1.
60

(0
.5
6–
4.
54
)

a
18
6

0.
21

0.
51

0.
67
4

1.
24

(0
.4
6–
3.
37
)

a

H
em

is
ph

er
e

Le
ft

18
6

�0
.0
8

0.
35

0.
80
8

0.
92

(0
.4
7–
1.
81
)

a
18
6

0.
05

0.
32

0.
88
4

1.
05

(0
.5
6–
1.
94
)

a

St
ro
ke

ty
pe

Is
ch
em

ic
18
6

�0
.4
1

0.
8

0.
60
6

0.
66

(0
.1
4–
3.
18
)

a
18
6

0.
49

0.
63

0.
43
0

1.
64

(0
.4
8–
5.
59
)

a

AD
L
4
da
ys

af
te
r
st
ro
ke

BI
>
17

18
6

0.
94

0.
37

0.
01
0

2.
57

(1
.2
5–
5.
30
)

0.
14

0.
51

0.
79
1

1.
15

(0
.4
2–
3.
13
)

18
6

�0
.8
2

0.
40

0.
04
0

0.
44

(0
.2
0–
0.
96
)

�0
.5
5

0.
45

0.
22
2

0.
58

(0
.2
4–
1.
39
)

Co
gn

iti
ve

fu
nc
tio

ni
ng

M
oC

A
>
25

17
4

0.
64

0.
38

0.
09
0

1.
89

(0
.9
1–
3.
95
)

0.
88

0.
44

0.
04
7a

2.
41

(1
.0
1–
5.
76
)

17
4

�0
.4
9

0.
32

0.
12
6

0.
61

(0
.3
3–
1.
15
)

a

Em
ot
io
na

l
fu
nc
ti
on

in
g

D
ep
re
ss
io
n
sy
m
pt
om

s
H
AD

S-
D
<
8

17
1

1.
41

0.
4

<
0.
00
1

4.
08

(1
.8
6–
8.
97
)

1.
43

0.
44

0.
00
1a

4.
17

(1
.7
7–
9.
83
)

17
1

�1
.5
7

0.
51

0.
00
2

0.
21

(0
.0
8–
0.
57
)

�1
.0
4

0.
58

0.
07
0

0.
35

(0
.1
1–
1.
09
)

An
xi
et
y
sy
m
pt
om

s
H
AD

S-
A
<
8

17
1

0.
53

0.
4

0.
18
3

1.
70

(0
.7
8–
3.
71
)

a
17
1

�1
.5
4

0.
47

0.
00
1

0.
22

(0
.0
8–
0.
55
)

�0
.8
9

0.
54

0.
10
3

0.
41

(0
.1
4–
1.
19
)

Co
m
or
bi
di
ty

(C
IR
S)

–
17
8

0.
08

0.
07

0.
21
5

1.
09

(0
.9
5–
1.
24
)

a
17
8

�0
.1
3

0.
07

0.
06
4

0.
88

(0
.7
7–
1.
01
)

�0
.1
0

0.
08

0.
18
4

0.
90

(0
.7
8–
1.
05
)

Co
ns
ta
nt

�2
.1
1

0.
48

�0
.3
0

0.
46

AD
L:

ac
tiv
iti
es

of
da
ily

liv
in
g;

BI
:
Ba
rt
he
l
In
de
x;

CI
:
co
nf
id
en
ce

in
te
rv
al
;
CI
RS
:
Cu

m
ul
at
iv
e
Ill
ne
ss

Ra
tin

g
Sc
al
e;

H
AD

S-
A:

H
os
pi
ta
l
An

xi
et
y
an
d
D
ep
re
ss
io
n
Sc
al
e-
An

xi
et
y
su
bs
ca
le
;
H
AD

S-
D
:
H
os
pi
ta
l
An

xi
et
y
an
d
D
ep
re
ss
io
n

Sc
al
e-
D
ep
re
ss
io
n
su
bs
ca
le
;M

oC
A:

M
on

tr
ea
lC

og
ni
tiv
e
As
se
ss
m
en
t;
N
IH
SS
:N

at
io
na
lI
ns
tit
ut
es

of
H
ea
lth

St
ro
ke

Sc
al
e;
O
R:

od
ds

ra
tio

;S
E:
st
an
da
rd

er
ro
r;
b
:s
ta
nd

ar
di
ze
d
re
gr
es
si
on

co
ef
fic
ie
nt
.

a p
va
lu
es

ar
e
si
gn

ifi
ca
nt

(p
<
0.
05
).

642 J. A. DE GRAAF ETAL.



developments in the treatment of (sub)acute stroke may be
expected to lead to improvements in long-term participation
restrictions.

Emotional functioning also plays an important role in the pre-
diction of long-term participation restrictions, as anxiety symp-
toms in patients aged over 70 years and depression symptoms in
patient aged under 70 years are independently associated with
unfavorable participation outcomes. This is the first study high-
lighting the importance of anxiety symptoms as predictor of
unfavorable long-term participation after stroke. As anxiety after
stroke occurs frequently and can be treated with psychoeduca-
tion, cognitive therapy, antidepressants or other anxiety-reducing
drugs [38], detecting symptoms of anxiety in stroke survivor aged
over 70 years could potentially improve long-term participation.

The negative influence of depression symptoms has been
found in previous studies as well and can be prevented by
adequate and timely treatment too [14,15,27]. These results point
out the importance of early screening and treatment of deficits in
emotional functioning after stroke, in which attention should be
paid to the presence of both depression as anxiety symptoms.

Also, this study shows impaired cognitive function after stroke
is a predictor of unfavorable long-term participation in stroke sur-
vivors aged under 70 years. Contradictory results have been
reported about the influence of cognitive function and participa-
tion in current literature. Two studies found a negative association
between impaired cognitive function and participation in stroke
survivors after six months [13,27], whereas one of these studies
also observed improvement of long-term participation despite the
presence of impaired cognitive function [39]. Moreover, not all
domains of participation are influenced by the presence of cogni-
tive deficits in stroke survivors aged over 65 years old [39]. This
study adds to existing literature that the association between cog-
nitive deficits and long-term participation may be age-dependent.

Advancing age in stroke survivors aged over 70 years is associ-
ated with restrictions in participation after one year. The attribu-
tion of the normal aging process should be taken into account, as
an increase in perceived restrictions has also been observed in
healthy adults after the age of 80 years [40]. However, using the
USER-Participation restrictions subscale, patients were asked for
restrictions in participation specifically caused by the stroke. The
association between age and long-term participation restrictions
might be partly explained by the increasing burden of comorbid-
ities at advancing age, since age and comorbidity are closely
related. This might also explain the lack of an association between
comorbidity and long-term participation restrictions in the multi-
variate analyses. Although current literature is inconsistent about
the association between comorbidity and functional outcome in
older stroke survivors [24,41,42], one study identified comorbidity
as independent predictor of long-term participation [19].

Lastly, female gender is only negatively associated with long-
term participation in stroke survivors aged under 70 years. This
might be due to different activities of women at vocational age
compared to man. This is a new finding in literature, suggesting
female stroke survivors aged under 70 years should be watched
closely.

Predictors of favorable participation outcome

Lower age is the only independent predictor associated with
favorable participation after one year in stroke survivors aged over
70 years, whereas no independent positive predictors in stroke
survivors aged under 70 years have been found. The positive asso-
ciation between lower age and participation confirms the import-
ance of age in the prediction of long-term participation

restrictions. Furthermore, despite the importance of having a
spouse for determining discharge destination was highlighted by
a recent study [43], the presence or absence of a spouse was not
associated with favorable or unfavorable participation one year
after stroke.

Although predictors of favorable participation are scarce in this
study, it is noteworthy that predictors of favorable participation
are not just the opposite of predictors of unfavorable participa-
tion. For this reason, future research should keep differentiating
between predictors of favorable and unfavorable participation.

Remarkably, only 17–26% of the variance could be explained
in current prediction models. One explanation is the potential
influence of additional factors such as environmental and psycho-
logical factors on participation. Therefore, these factors need fur-
ther research to gain better insight into predictors positively and
negatively influencing long-term participation which are poten-
tially modifiable by interventions. Positive affect [44], self-esteem
[45] and hopeful thinking [16] have been found to positively influ-
ence participation.

Study strengths

The large number of participants was one of the main strengths
of this longitudinal multicenter study. Also, patients were recruited
in six general hospitals, well-representing the general stroke popu-
lation. Furthermore, all patients were included within seven days
after stroke and a wide variety of clinical and demographic factors
were obtained and included in the analyses. Moreover, despite
the association between age and participation is known, this
study is, to the best of our knowledge, the first to compare long-
term restrictions in participation between old and young stroke
survivors. Besides, predictors of favorable participation have never
been assessed in current literature as far as we know. Lastly, dif-
ferences between both age groups were studied per participation
item, providing detailed insights into participation restrictions.

Study limitations

Firstly, the large number of participants consisted mainly of
patients with relatively mild strokes, possibly due to the exclusion
of patients with premorbid cognitive deficits or ADL dependency.
Besides patients with a severe stroke may not be able to give
their informed consent in the first week after stroke. Therefore,
the most vulnerable patients were probably less represented in
our study population which may decrease the generalizability of
the results. Secondly, although the USER-Participation is a vali-
dated tool to measure participation post stroke, this questionnaire
has never been validated for the elderly. Common activities for
the elderly are perhaps less represented in the questionnaire.
Thirdly, this study did not take environmental and personal factors
into account, while these factors could possibly have influenced
long-term participation.

Clinical message
The findings of the current study emphasize the need to pay
more attention to stroke survivors aged over 70 years, since more
restrictions in participation were perceived in comparison to
younger stroke survivors one year after stroke. Therefore, general
practitioners should consider to incorporate participation in the
follow-up assessment of stroke survivors to detect potential
restrictions in participations as early as possible. Furthermore, dif-
ferent predictors for long-term participation restrictions after
stroke were found for stroke survivors aged over and under
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70 years, suggesting a different approach to older stroke survivors
regarding maintaining long-term participation after stroke is
needed compared to young stroke survivors. In this context, this
study highlights the importance of early recognition of anxiety
symptoms in patients aged over 70 years and depression symp-
toms in patients aged under 70 years to prevent long-term restric-
tions in participation.

Early screening on deficits in emotional functioning in stroke
survivors can easily be achieved by using a brief screener such as
the HADS. In contrast to other depression scales, the HADS meas-
ures both the presence of anxiety and depressive symptoms. This
could potentially prevent long-term restrictions in participation in
stroke survivors aged over 70 years old, since the presence of anx-
iety symptoms rather than the depression symptoms causes
restrictions in long-term participation in this age group.

Lastly, a need for community based follow-up programs to pro-
mote physical activity has been observed in the current study, as
restrictions with mobility and outdoor activities one year after
stroke were considerable. Promoting and monitoring physical
activity in the community gives not only the possibility to add
years to a stroke survivor’s life, but also adds quality of life to
their years.
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