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Objective: To quantify the association of depres-
sive symptoms with retained activity participation 3 
months post-stroke, after adjusting for neurological 
stroke severity and age.
Design: A cross-sectional observational study of re-
tained activity participation and depressive symp-
toms in stroke survivors with ischaemic stroke.
Participants: One hundred stroke survivors with mild 
neurological stroke severity.
Methods: One hundred stroke survivors were recrui-
ted from 5 metropolitan hospitals and reviewed at 3 
months post-stroke using measures of activity parti-
cipation, Activity Card Sort-Australia, and depressive 
symptoms, Montgomery-Asberg Depression Rating 
Scale Structured Interview Guide (MADRS-SIGMA).
Results: The median percentage of retained overall 
activity participation was 97%, (interquartile range 
79–100%). Using multiple median regression, 1 
point increase in the MADRS-SIGMA was associated 
with a median decrease of 0.7% (95% CI –1.4 to 
–0.1, p=0.02) of retained overall activity participa-
tion, assuming similar neurological stroke severity 
and age. 
Conclusion: The findings of this study establish the 
association of depressive symptoms with retained 
activity participation 3 months post-stroke in stro-
ke survivors with mild neurological stroke severity. 
Clinical rehabilitation recommendations to enhance 
activity participation need to account for those with 
even mild depressive symptoms post-stroke.
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Two-thirds of stroke survivors will sustain a disabi-
lity that affects their ability to carry out everyday 

life activities (1). The International Classification 

of Functioning, Disability and Health (ICF) defines 
participation as “a person’s involvement in a life situa-
tion”(2); that is, doing everyday life activities, such as 
leisure, social and work activities. Since the endorse-
ment of the ICF in 2001 (2), participation is considered 
a critical outcome of successful rehabilitation (3).

Depression is a common sequelae of stroke, with 
estimates of 30–60% of all stroke patients (4), and 
pooled estimated prevalence of 31% (5). However, the 
relationship between depression and participation after 
stroke is relatively unknown. Of the few studies investi-
gating the relationship between depressive symptoms 
and participation there appears to be a relationship in 
particular with: social participation (Assessment of 
Life Habits: LIFE-H) 6 months post-stroke (6); parti-
cipation restrictions (London Handicap Scale) 1 year 
post-stroke (7) and beyond (8); and participation res-
triction and satisfaction (Utrecht Scale for Evaluation 
of Rehabilitation-Participation) 6 months post-stroke 
(9). These studies have been conducted in Canada (6), 
Hong Kong (7), Italy (8) and the Netherlands (9) with 
sample sizes of 73–325 subjects. Given that the preva-
lence of depression is high early post-stroke and then 
declines in the months to years following stroke (10), it 
is also important to investigate the impact of depression 
on participation prior to 6 months post-stroke.

Participation is a broad concept and difficulties ope-
rationalizing it have been reported (11). Furthermore, 
participation is affected by contextual factors, parti-
cularly cultural contexts (2). In a review of participation 
measures used in clinical stroke studies, the Activity 
Card Sort (ACS) was identified as the tool that covered 
the most domains of the ICF Activities and Participa-
tion domains and met the most psychometric properties 
(12). The ACS was originally developed in the USA 
(13) and has been adapted to an Australian population 
(14). The ACS provides a unique measure of retained 
activity participation that reflects a change in, and not 
pre-existing restrictions in, activity participation.

The current research was undertaken to establish the 
percentage of retained activity participation 3 months 

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-2184&domain=pdf
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121Retained activity participation 3 months after stroke

after stroke and to explore the magnitude and signifi-
cance of associations between depressive symptoms 
and retained participation in the early months after 
stroke. To the best of our knowledge, the relationship 
between percentage of retained activity participation 
and depressive symptoms has not been investigated 
previously. Since participation has been shown to be 
influenced by age and neurological stroke severity (8, 
15), these factors were accounted for in the analysis. 
The primary hypothesis for this study was that: sur-
vivors of stroke with more depressive symptoms will 
report participation in fewer overall activities, relative 
to pre-stroke, after adjusting for neurological stroke 
severity and age. In addition, we explored whether de-
pressive symptoms were associated with all or specific 
sub-categories of activity participation.

METHODS
Design

This study formed part of START-PrePARE (Stroke imAging 
pRevention and Treatment–Prediction and Prevention to 
Achieve optimal Recovery Endpoints after stroke), a large 
multi-centre cohort study investigating post-stroke recovery 
(16). The study is registered and approved by the Australian 
New Zealand Clinical Trials Registry (NTA0902, trial ID: AC-
TRN12610000987066). Participants are recruited into START-
PrePARE either via the route as a sub-study of START-EXTEND 
(within 4.5–9 h post-stroke) (17) or via the START-PrePARE 
stand-alone study (within 3 days post-stroke) (16).

A cross-sectional observational study of retained activity par-
ticipation, using the Activity Card Sort-Australia and depressive 
symptoms, using the Montgomery-Asberg Depression Rating 
Scale Structured Interview Guide (MADRS-SIGMA) was car-
ried out 3 months post-stroke. All participants were tested on the 
same standardized outcome measures at the hospital, research 
institute, or in their own homes. Background demographic, neu-
rological stroke severity, history of depression prior to stroke, 
and cognitive function data were gathered from the database of 
START-PrePARE. The interview to identify presence of depres-
sive symptoms preceded the assessment of activity participation. 
To minimize observational bias, researchers were trained in all 
outcome measures and structured interview guides were used.

Ethics approval was obtained from the hospitals and tertiary 
institute involved in this study and followed ethical standards 
of the responsible ethics committee in accordance with the 
National Statement on Ethical Conduct in Human Research 
2007. All participants gave written informed consent prior to 
the start of data collection.

Participants
To be included, participants had to have a diagnosis of ischae-
mic stroke, be 18 years or older, speak English, and not have a 
significant disability prior to stroke, as determined by a score 
of less than 2 on the Modified Rankin Scale (18). The hospitals 
recruiting for the study had to have over 350 beds and treat over 
800 strokes per year. Participants were recruited from 5 acute 
hospitals with stroke units in the city of Melbourne, Australia. 
Melbourne has a population of approximately 4 million and the 
hospitals were within 21 km of the city centre.

Outcome measures

The primary outcome was percentage of retained activity parti-
cipation, as measured using the Activity Card Sort – Australia 
recovering version (ACS-Aus) (14). The ACS-Aus is a reliable 
and valid measure of activity participation (19). The ACS-Aus 
consists of 82 cards with photographs of older people doing 
different activities. Participants sort the cards into 5 groups to 
reflect their current activity participation (“not done prior to 
the illness/injury”= Not Applicable; “continued to do during 
the illness/injury”= 1; “given-up due to the illness/injury”= 0; 
“beginning to do again”= 0.5; and “new activity since the illness/
injury”= 1). Scores are calculated to determine previous activity 
participation level, current activity participation level, and per-
centage of retained activity participation. A list of the activities 
and their sub-categorization is provided in Appendix I. The pri-
mary score used in this study was percentage of retained overall 
activity participation, with additional scores for sub-categories 
of leisure, social/educational and household activities.

The independent variable was depressive symptoms 3 months 
post-stroke. Depressive symptoms were assessed using the 
Montgomery-Asberg Depression Rating Scale Structured Inter-
view Guide (MADRS-SIGMA) (20). MADRS-SIGMA scores 
of greater than or equal to 7 indicates presence of depressive 
symptoms (21) and scores higher than 17 are indicative of major 
depression (20).

The variables adjusted for in our analysis were neurological 
stroke severity and age. Neurological stroke severity was mea-
sured 3 days post-stroke using the National Institute of Health 
Stroke Scale (NIHSS) (22), i.e. the earliest common time when 
NIHSS was assessed. A total score of less than 5 indicates mild 
neurological stroke severity (23).

In addition, the presence of history of depression prior to stroke 
and the presence of cognitive impairment at 3 months post-stroke 
were monitored, as these factors may also be associated with 
depressive symptoms (24). The history of depression prior to 
stroke questionnaire was adapted from the World Mental Health 
Survey Initiative Version of the WHO Composite International 
Diagnostic Interview (CIDI) (25). The first 3 questions ask 
participants to report if they have ever experienced a period of 
sadness; discouragement; or disinterest lasting for several days 
or longer. If participants responded yes, further questions were 
asked to identify the duration of the episode. Presence of history 
of depression was indicated if participants reported experiencing 
disinterest and either sadness or discouragement and for a period 
of at least 2 weeks. Presence of cognitive impairment was scree-
ned for using the Montreal Cognitive Assessment (MoCA) (26). 
Scores less than 23 are suggestive of cognitive impairment (27). 
Strategies for testing people with aphasia were developed for this 
study based on aphasia-friendly principals by Brennan et al. (28). 
Finally, return to work was also monitored for its association with 
depressive symptoms, given it is a common activity engaged in by 
adults. Participants were surveyed for their return to work status 
separately, as work is not included in the ACS-Aus.

Data analysis

Multivariable median regression analysis (29) was used to 
examine the relationship between percentage of retained overall 
activity participation and depressive symptoms, adjusting for 
neurological stroke severity and age. Median regression analysis 
estimates the median of the dependent variable, conditional on 
the values of the independent variable. It is more informative 
than parametric methods when the distribution scores are highly 
skewed, such as the distribution of the ACS-Aus scores in this 
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122 T. Tse et al.

sample. Pseudo R-squared for median regression (30) was 
used to measure how close the data were to the fitted median 
regression line. An a priori sample size and power calculation 
(16) proposed that a sample size of 100 would be sufficient to 
detect a small effect size based on a regression model including 
depressive symptoms, stroke severity, and age as independent 
variables, with a power of 0.8 (31).

As a hypothesis-generating investigation, the association 
of depressive symptoms was also examined in relation to the 
ACS-Aus sub-categories, adjusting for neurological stroke 
severity and age, using multivariable median regression ana-
lysis. No multiplicity corrections were applied for tests with 
sub-categories due to the exploratory nature of the analysis.

Factors that may influence depressive symptoms, such as 
history of depression prior to stroke, presence of cognitive im-
pairment and return to work, were explored. The Mann–Whitney 
U test was used to test the differences in MADRS-SIGMA scores 
between: (i) those with history of depression prior to stroke and 
those without; (ii) those with cognitive impairment and those 
without; and (iii), those who had returned to work and those 
who had not returned at 3 months post-stroke in the subset 
who were working just prior to their stroke. Similarly, these 
factors may also influence stroke severity, and thus difference 
in NIHSS scores related to these factors were also tested for 
using the Mann–Whitney U test. 

Finally, to further understand the relationship between de-
pressive symptoms and activity participation and to test the 
robustness of the model, a post-hoc analysis was conducted 
to investigate the association between depressive symptoms 
and current activity participation level, adjusting for previous 
activity participation level, neurological stroke severity and age 
using ordinary least squares regression. 

Descriptive statistics and Mann–Whitney U tests were conduc-
ted using SPSS, version 21.0 (IBM Corp.). Median regression 
analysis with bootstrapped standard error estimations and R-squ-
ared analysis was conducted using STATA 12.0 (StataCorp LP).

RESULTS

Characteristics of the sample

One hundred stroke survivors were recruited into the 
START-PrePARE sub-study (n = 13) or the stand-alone 
study (n = 87) between June 2010 and April 2013. Par-
ticipants were assessed at 3 months post-stroke follow-
up appointment. Four assessors collected the data. The 
first author collected data on 86 of the 100 participants, 
and 3 research assistants collected the data on the 13 
other participants. Of the 100 participants, 70 were 
assessed at the research institute, 29 at home and 1 at 
a hospital. One male participant was not able to attend 
his 3-month appointment and hence did not complete 

the ACS-Aus and the MADRS-SIGMA. Inspection of 
the MADRS-SIGMA and the ACS-Aus scores revealed 
that one male participant had a MADRS-SIGMA score 
of 33 and retained activity participation of 163%. This 
participant was deemed an outlier and was removed 
from the analysis. 

The flow of participants through the study is illustra-
ted in the Fig. 1. The resultant group analyzed (n = 98) 
comprised 28 women (29%) and 70 men (71%) with 
a mean age of 66 years (SD 13; range 27–90 years). 
The majority of participants lived at home (96%). One 
participant was in hospital at 3 months post-stroke. 
Seventy participants were married and close to half 
were retired (47%). Mean time since stroke at time 
of assessment was 99 days (SD 16 days). The median 
score on the MoCA was 27 (IQR 25–29), suggesting 
that the study group, on average, was not cognitively 
impaired (< 23 on the MoCA). The number of partici-
pants with presence of depressive symptoms (≥ 7 on the 
MADRS-SIGMA) was 42 (42%), a similar proportion 
to previous studies using the MADRS post-stroke (21). 
Eighty-seven of the participants had NIHSS < 5 and the 
median NIHSS score was 1.0 (IQR 0.0–3.0), consistent 
with mild neurological stroke severity. Participant 
characteristics are shown in Table I.

4.5 – 9 hours 
START-

PrePARE 
sub-study 

n = 13 

 

0 – 3 days 
START-

PrePARE 
stand alone 

n = 87 

2 not included

3 months post stroke n = 98

Fig. 1. Flow of participants through the study.

Table I. Participants’ characteristics and activity participation 
outcomes 3 months post-stroke

Characteristic
Study group 
n = 98

Age, years, mean (SD) 66 (13)
Female, n (%) 28 (28)
Living situation, n (%)

Home alone
Home with others
Retirement home
High-care residential care
Hospital

15 (15)
79 (80)

2 (2)
1 (1)
1 (1)

Marital status, n (%)
Single
Married
Widowed
Separated or divorced
Other

3 (3)
69 (70)
11 (12)
10 (10)

5 (5)
Working status, n (%)

Employed
Given up work
Returning to work
Homemaker
Retired

25 (26)
16 (16)

9 (9)
2 (2)

46 (47)
Schooling completed, years, mean (SD) 11.1 (3.6)
Time since stroke (days), mean (SD) 99 (16)
MADRS (0–60), median (IQR)

Depressive symptoms (≥ 7 MADRS), n (%)
4.5 (1.0–10)

42 (42)
ACS-Aus (% retained), median (IQR)

Overall total
Leisure 
Social/educational 
Household

97 (79–100)
95 (79–100)
97 (79–100)

100 (83–100)

SD: standard deviation; IQR: interquartile range; ACS-Aus: Activity Card Sort 
– Australia; MADRS: Montgomery-Asberg Depression Rating Scale; NIHSS: 
National Institute of Health Stroke Scale.

www.medicaljournals.se/jrm
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123Retained activity participation 3 months after stroke

was 0.28. No excessive collinearity was observed 
(mean variance inflation factor was below 2.5 and the 
condition number below 10) (32). Table III presents 
the summary of the regression model. Depression 
score was also associated with overall current activity 
participation after accounting for previous activity 
participation, neurological stroke severity and age, 
using linear regression as described in the methods 
and as shown in Table IV.

Association of depressive symptoms, separately with 
leisure, social/educational, and household activity 
participation
Assuming similar age and neurological stroke severity, 
an increase of 1 point on the MADRS-SIGMA was as-
sociated with a median decrease of 0.8% (95% CI –1.2 
to –0.4, p < 0.01) of retained leisure activity participa-
tion (see Table II). We did not observe an independent 
association for retained social/educational activities or 
household activities.

Association of history of depression prior to stroke 
and cognitive impairment with depressive symptoms
Twenty participants had a history of depression prior 
to stroke. These participants were not significantly 
different from those without a history of depression in 
MADRS-SIGMA scores (U = 719, p = 0.32) or NIHSS 

Retained activity participation after stroke
The median percentage of retained overall activity 
participation 3 months post-stroke was 97% (IQR 
79–100%). The sub-category of household activities 
had the highest percentage of retained activity parti-
cipation compared with leisure activities and social/
educational activities (see Table I for details). Current 
and previous activity participation levels at 3 months 
post-stroke are shown in Table II.

Association of depressive symptoms with retained 
overall activity participation
Assuming similar age and neurological stroke severity, 
an increase of 1 point on the MADRS-SIGMA was 
associated with a median decrease of 0.7% (95% CI 
–1.4 to –0.1, p = 0.02) of retained overall activity par-
ticipation. The squared correlation between the fitted 
values and the dependent variable (pseudo R-squared) 

Table III. Regression coefficients of depressive symptoms on percentage of retained activity participation for overall activities, leisure 
activities, social/educational activities, and household activities, after adjusting for stroke severity and age

Variable

ACS-Aus overall Leisure Social/educational Household

Median change 
(95% CI) p-value

Median change 
(95% CI) p-value

Median change 
(95% CI) p-value

Median change 
(95% CI) p-value

MADRS - SIGMA 
(per extra point)

–0.7 (–1.4, –0.1) 0.02 –0.8 (–1.2, –0.4) < 0.01 –0.6 (–1.3, 0.1) 0.12 –0.6 (–1.4, –0.3) 0.18

NIHSS (per extra 
point)

–3.8 (–6.6, –1.0) < 0.01 –3.4 (–5.6, –1.1) < 0.01 –3.3 (–5.3, –1.4) < 0.01 –0.6 (–3.5, 2.2) 0.65

Age (per year) –0.1 (–0.5, 0.2) 0.44 –0.2 (–0.5, 0.1) 0.28 –0.2 (–0.5, 0.2) 0.30 –0.0 (–0.2, 0.2) 0.98

Bold values represent significant association with depression score. No multiplicity corrections were applied for sub-categories of the Activity Card Sort-Australia. 
95% CI: 95% confidence interval; ACS-Aus: Activity Card Sort-Australia; MADRS-SIGMA: Montgomery Asberg Depression Rating Scale Structure Interview Guide; 
NIHSS: National Institute of Health Stroke Scale.

Table II. Current and previous activity participation level at 3 
months post-stroke

ACS-Aus 
Current 
mean (SD)

Previous 
mean (SD)

ACS-Aus overall (0–82) 47 (15) 50 (9)
Leisure (0–46) 23 (6) 26 (5)
Social/educational (0–24) 13 (4) 15 (3)
Household (0–12) 8 (3) 9 (2)

SD: standard deviation; ACS-Aus: Activity Card Sort-Australia.

Table IV. Ordinary least squares (95% CI) regression coefficients of depressive symptoms on current activity participation level for 
overall activities, leisure activities, social/educational activities, and household activities, after adjusting for previous activity participation 
level, neurological stroke severity and age

Variable

ACS-Aus overall Leisure Social/educational Household

Median change 
(95% CI) p-value

Median change 
(95% CI) p-value

Median change 
(95% CI) p-value

Median change 
(95% CI) p-value

MADRS – SIGMA (per extra 
point) –0.5 (–0.7, –0.2) < 0.01 –0.2 (–0.3, –0.1) < 0.01 –0.2 (– 0.3, 0.1) < 0.01 –0.1 (– 0.1, –0.01) 0.01
Previous Activity 
Participation Level (per 
extra point) 0.8 (0.6, 1.0) < 0.01 0.8 (0.6, 0.9) < 0.01 0.7 (0.6, 0.9) < 0.01 0.9 (0.7, 1.0) < 0.01
NIHSS (per extra point) –1.8 (–2.5, –1.2) < 0.01 –0.9 (–1.2, –0.5) < 0.01 –0.6 (–0.8, –0.3) < 0.01 –0.3 (–0.4, –0.1) < 0.01
Age (per year) –0.12 (–0.25, 0.002) 0.06 –0.06 (–0.12, –0.001) < 0.05 –0.02 (–0.01, 0.02) 0.31 –0.01 (–0.03, 0.01) 0.52

Bold values represent significant association with depression score. No multiplicity corrections were applied for sub-categories of the Activity Card Sort-Australia. 
95% CI: 95% confidence interval; ACS-Aus: Activity Card Sort-Australia; MADRS-SIGMA: Montgomery Asberg Depression Rating Scale Structure Interview Guide; 
NIHSS: National Institute of Health Stroke Scale.

J Rehabil Med 49, 2017
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124 T. Tse et al.

scores (U = 786, p = 0.73). 
Fourteen participants had cognitive impairment. 

These participants were not significantly different 
from those without cognitive impairment in MADRS-
SIGMA scores (U = 474, p = 0.24), but had significantly 
higher NIHSS scores than those without cognitive 
impairment (U = 341, p < 0.01).

Of the 50 participants who were working prior to 
their stroke, 34 (68%) had returned to work. These 
participants were not significantly different from those 
who had not returned to work in terms of MADRS-
SIGMA scores (U = 220, p = 0.28), but had significantly 
lower NIHSS scores than those who had not returned 
to work (U = 132, p < 0.01).

DISCUSSION

This is the first study to quantify the percentage of 
retained activity participation and the association of 
depressive symptoms with retained activity participa-
tion 3 months post-stroke in stroke survivors with mild 
neurological impairment. Depressive symptoms were 
associated with retained activity participation overall, 
after adjusting for stroke severity and age; factors that 
have previously been associated with participation. 
These findings indicate that an increase of one depres-
sive symptom was associated with an approximately 
1% decrease in retained activity participation, which 
is equivalent to participating less in one previous ac-
tivity. This was the case even in stroke survivors with 
mild neurological severity. The current findings extend 
those of earlier studies (6, 15) by measuring activity 
participation in the early months after stroke, and 
identifying the influence of depressive symptoms on 
overall activity participation. Participating in previous 
life activities is associated with life satisfaction after 
stroke (33) and physical and mental health in older 
adults (34). Identifying the modifiable factors that may 
impact on activity participation in stroke survivors 
may help clinicians identify stroke survivors who are 
at risk of poor participation outcomes and make more 
targeted rehabilitation recommendations to enhance 
activity participation. Our findings suggest that those 
with depressive symptoms should be monitored for 
participation outcomes in the sub-acute phases of 
recovery after stroke, as these individuals retain fe-
wer (Table III and IV) overall activities. However, a 
2-pronged approach, in which clinical interventions 
are focussed on improving participation alongside 
interventions targeting mood (35) may be a better 
approach to enhancing participation and low mood.

Investigation of depressive symptoms and the ACS-
Aus sub-categories revealed that MADRS-SIGMA 

scores were negatively associated with percentage of 
retained leisure activity participation. Evidence has 
shown that engaging in leisure activities is related to 
an experience of enjoyment (36) and may be why we 
found a negative association with depressive symp-
toms. We did not, however, find a significant associa-
tion for social/educational activities or for household 
activities. An explanation for why percentage of retai-
ned social/educational activities did not demonstrate an 
observed relationship with depressive symptoms could 
be that family and friends played a role in initiating and 
maintaining social activities with those experiencing 
depressive symptoms. 

In contrast to previous findings (24), we did not 
observe a relationship between history of depression 
prior to stroke and depressive symptoms at 3 months 
post-stroke. This may be due to the questionnaire we 
used to derive history of depression. This tool may have 
overestimated history of depression. We identified 20 
participants (20%) with a history of depression prior 
to their stroke, which is higher than that reported in the 
general population (14%) (37). Other studies have used 
prescribed antidepressants at stroke as a measure of 
history of depression. When we looked at participants’ 
medication at baseline only 6 participants were on 
antidepressants at baseline. These participants did not 
have significant different MADRS scores at 3 months 
compared with those not on antidepressants at baseline. 
The direct influence of history of depression on activity 
participation was not investigated in our study due to 
a priori sample size and power calculations based on 
a regression model of 3 independent variables (16); 
however, this warrants future investigation.

A significant association between cognitive impair-
ment and depressive symptoms was not observed. 
This appears to be at variance with previous studies 
that found an association with cognitive impairment 
(24). One reason for this could be that the proportion 
of participants with cognitive impairments was smaller 
(14%) than in previous studies (20%) (24).

We did not find a significant difference in depressive 
symptoms between those who had or had not returned 
to work. Although this finding was similar to a previous 
study (38), the analysis conducted was exploratory and 
the findings are not conclusive. 

The percentage of retained activity participation sco-
re reflects a change in activity participation following 
an injury, such as stroke, and not a score reflecting the 
actual number of activities the participants performed 
prior to their stroke. It is possible that the relationship 
between depressive symptoms and activity participa-
tion may be different when the actual number of activi-
ties engaged in is considered. An alternative method of 

www.medicaljournals.se/jrm



JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e

125Retained activity participation 3 months after stroke

reliable and valid measure of participation (12) and, 
to date, no other study has investigated participation 
in an Australian stroke cohort 3 months post-stroke 
using the ACS-Aus. Moreover, age was adjusted for 
in our analysis.

The study population was restricted to a group of 
stroke survivors with mild neurological stroke severity. 
Whilst this was not planned a priori, it does limit the 
generalizability of our findings to survivors with mild 
neurological stroke severity. Furthermore, the low 
number of females recruited to our study is another 
factor limiting generalizability. Nevertheless, even in 
this sample with mild severity, a significant indepen-
dent relationship arose between depressive symptoms 
and activity participation. Therefore, even in stroke 
survivors with mild neurological stroke severity, ac-
tivity participation and depressive symptoms must be 
considered in the early months after stroke.
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Appendix I. Activities of the Activity Card Sort-Australia with sub-
categorization into Leisure activities, Social/educational activities 
and Household activities

Leisure activities
Social/educational 
activities Household activities

Watch television Talking on the phone Paying bills
Reading newspaper Having morning or afternoon 

cup of tea
Shopping for groceries

Shopping in a store Talking with family and 
neighbours

Dishes

Reading magazines/
books

Family gatherings Preparing meals

Listening to radio Visiting with friends Taking out the rubbish
Getting petrol Marriage/relationships Laundry
Watching movies 
(theatre or home)

Going to grand/children’s 
activities

Light household chores 
(dusting, tidying)

Resting Going out for a meal or 
drinks

Money management

Listening to music Doing favours and helping 
out

Heavy household 
chores

Driving Visiting friends who are ill Yard maintenance
Sitting and thinking/
reminiscing

Care-giving Home maintenance

Beauty/barber shop Spectator sport Mending clothes
Going to the post 
office

Parties/picnics/barbeque

Travelling Entertaining at home or club
Internet (locating 
info, ”surfing”)

Interest group/club

Taking care of a pet Using public transport
Preparing for outing/
trip

Going to theatre

Taking a day trip Cards
Health-related 
activities

Volunteer work

Crosswords and word 
games

Community/civic activities

Going to the library Going to place of worship
Recreational 
shopping

Attending concerts

Hand crafts Going to art/craft classes/
groups

Knitting/crocheting Table games
Letter writing
Gambling
Story-telling with 
children
Collecting
Bingo
Computer (e-mail, 
games)
Sewing
Puzzles
Photography
Cooking as a hobby
Looking at colour 
slides or photos
Playing a musical 
instrument/singing
Researching family 
history
Gardening/growing 
flowers
Going to the beach
Walking
Lawn bowls
Exercising
Golfing
Bowling
Swimming
Fishing
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