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Objective: To describe perceived participation and autonomy 
among a sample of persons with stroke in Iran and to iden-
tify different aspects of functioning and contextual factors 
predicting participation after stroke. 
Design: A cross-sectional study.
Subjects: A total of 102 persons, between 27 and 75 years of 
age, diagnosed with first-ever stroke.
Methods: Participants were assessed for different aspects of 
functioning, contextual factors and health conditions. Par-
ticipation was assessed using the Persian version of the Im-
pact on Participation and Autonomy questionnaire. 
Results: This study demonstrated that the majority of the 
study population perceived their participation and autono-
my to be good to fair in the different domains of their par-
ticipation, but not with respect to the autonomy outdoors 
domain. In addition, physical function was found to be the 
most important variable predicting performance-based par-
ticipation, whereas mood state was the most important vari-
able predicting social-based participation. 
Conclusion: The results emphasize the importance of physi-
cal function, mood state and access to caregiving services 
as predictors of participation in everyday life after stroke. 
Whilst there are two dimensions of participation in this Per-
sian sample of persons with stroke, the factors explaining 
participation seem to be the same across the cultures. 
Key words: participation; stroke; rehabilitation; ICF; activities 
of daily living; occupational therapy.
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INTRoDuCTIoN 

Stroke is among the most common causes of death and dis-
ability worldwide (1, 2). Although more than 85% of strokes 
occur in low-to-middle-income countries, most research has 
been performed in high-income countries (2). Stroke can affect 
the afflicted person’s functioning and cause the individual to 

experience chronic disability (1). Many people with stroke 
are not able to resume their previous roles in life or engage in 
various activities as they did in the past (3). Their participa-
tion in their everyday lives can be markedly restricted after 
stroke (3–7). 

Participation is defined as “involvement in a life situation” 
according to the International Classification of Functioning, 
Disability and Health (ICF). It has been suggested to be an 
essential part of a global model of health, shifting the focus 
from impairment and handicap (ICIDH) to positive aspects 
of functioning and participation in a person’s everyday life 
(8). The concept of functioning in this study refers to the ICF 
term, used as an umbrella term encompassing body functions, 
activities and participation. The ICF aims to reflect the dynamic 
interaction between impairments, activities, participation, 
contextual factors and health conditions. In particular, the 
ICF describes participation as being influenced by impair-
ments, activity limitations, environmental factors and personal 
characteristics (8). The predictors of participation have been 
explored in previous studies (3–7). Impairments and activity 
limitations were identified as aspects of functioning predicting 
post-stroke participation (3–7). Participation might also be 
affected by contextual factors such as personal and environ-
mental factors (8). 

Previous studies have found physical and psychological 
impairments to be among the best predictors of participa-
tion in the domains of social roles and daily activities (3–5). 
Restrictions in participation were also found to be associated 
with post-stroke cognitive impairments (4, 5, 7). Age (3–6), 
gender (9, 10), living environments (9), activity limitations 
(disabilities) (3, 4, 6, 7) and co-morbidity (3–5) were also 
found to be important in predicting participation among per-
sons with stroke. Most of the literature regarding participation 
after stroke relates to studies conducted in western countries, 
and research about participation after stroke and the predic-
tors in the non-western world is limited. A cross-sectional 
study comparing participation in Chinese and uK populations 
suggested that the concept of participation is applicable out-
side western cultures. one conclusion from the study is that 
participation seems overall to be a coherent concept used in 
different cultures and health settings, although variations can 
still be encountered. Cultural differences identified were that 
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the Chinese subjects valued mobility, physical independence 
and the possibility to occupy themselves to a larger extent 
than the UK subjects. Significant differences were also found 
in age, gender and health status subgroups among the Chinese 
subjects (11). Chau et al. (9) found functional ability, depres-
sive symptoms, self-esteem, gender, age and living status to 
be predictors of participation restriction in their Asian sample. 
In a Nigerian sample of persons with stroke, Hamzat & Peters 
(12) found a clear association between motor function and the 
level of participation. 

Although some studies have shown that stroke affects differ-
ent aspects of functioning that impact on participation, there is 
still a lack of studies measuring participation as a comprehen-
sive concept consistent with the ICF framework. Furthermore, 
participation and performance are not synonymous (13–15). 
on the contrary, it has been argued that participation is a 
domain of functioning that encompasses more than the actual 
performance of activities (14–16). Literature concerning the 
conceptualization of participation stresses aspects such as the 
subjective experience and the individual perspective as being 
important considerations when assessing participation (13–17). 
Cardol et al. (14) suggested that the concept of autonomy is 
crucial to the proper operationalization of participation and 
is the prerequisite for participation and therefore the ulti-
mate goal for rehabilitation. Participation is involvement in 
life situations that also includes the concept of “autonomy”, 
regarding to what extent individuals are able to control their 
own lives, even if they are not actually performing activities 
themselves. Hence, participation assessment must include not 
only the performance-based indicators, but also the fulfilment 
of personal goals and societal roles (18). Autonomy can be 
viewed not only as a key determinant of participation (14, 18), 
but also as a conceptual basis for distinguishing the boundary 
between activity and participation (19). Mayer and colleagues 
found functional level, depression and hemisphere lesion to be 
the factors associated with participation and autonomy after 
stroke (10).There is still a shortage of studies focusing concur-
rently on these two concepts. on the other hand, participation 
scores should not be compared with the societal norms of the 
general population, but instead with their own perception of 
participation (17, 20). Considering all areas mentioned, Cardol 
et al. (20–23) made a significant contribution by developing 
an instrument, the Impact on Participation and Autonomy 
(IPA). The aim was to focus on self-perceived participation 
as well as perceived problems with participation. The instru-
ment emphasizes personal experiences of participation and 
autonomy among participants rather than the degree to which 
they are considered to be restricted in participation compared 
with societal norms (20). Autonomy was also added to the 
assessment of participation (14). Autonomy, as Cardol et al. 
(14) concluded, is based on the concept of respect for thoughts, 
will, decisions and actions of other persons. In a previous 
study of a sample of persons with stroke performed using the 
psychometric evaluation of the Persian version of the Impact 
on Participation and Autonomy questionnaire (IPA-P), two 
dimensions for perceived participation and autonomy were 
revealed. These were performance-based participation and 

social-based participation (19). This led us to further explore 
a possible association between different aspects of function-
ing and contextual factors, and two different dimensions of 
participation. 

In summary, current literature demonstrates that most of 
the studies focusing on participation have been performed in 
American/European countries. Exploratory studies in differ-
ent societal backgrounds, such as that of Iran, are required to 
establish whether the findings differ from those of the western 
studies. The results of the psychometric study of IPA in Iran 
point to some cultural differences in the operationalization 
of participation in this eastern context (19). Moreover, to our 
knowledge, no study has been conducted in Iran focusing on 
participation in different life situations after stroke. The overall 
aim of this study was to describe perceived participation and 
autonomy among a sample of persons with stroke in Iran, and 
also to identify different aspects of functioning and contextual 
factors predicting participation after stroke. 

METHoDS 
Design and participants
The potential participants in this cross-sectional study were all the 
people previously admitted between May 2003 and March 2007 to 
two neurological wards at two university hospitals and two university 
rehabilitation clinics in Tehran following a stroke. They also had to 
meet the following inclusion criteria: (i) had a confirmed diagnosis of 
a first-ever stroke; (ii) were no older than 75 years of age to prevent 
participation restrictions resulting from ageing; (iii) had their stroke 
between 5 months and 3 years ago; (iv) were able to communicate in 
Persian when responding to questions; (v) had sufficient cognitive 
function verified by scores greater than 22 on the Mini-Mental State 
Examination scale (24) similar to previous studies (3, 4, 7) , to prevent 
any possible diagnosis of dementia and/or to be able to understand and 
answer the questions; (vi) had no evidence of co-existing diagnosed 
disorders leading to disabling conditions; (vii) were not diagnosed 
with a sub-arachnoid haemorrhage type of stroke; (viii) lived in Tehran 
or surrounding areas; and (ix) lived at home (not in an institution). 
Inclusion items (iii) and (vii) were selected in order to limit the time 
period after stroke and to rule out cases with a sub-arachnoid haemor-
rhage diagnosis to provide a homogenous sample with a variation of 
different levels in functioning.

All the individuals who met the inclusion criteria were eligible to 
participate and were asked to take part in the study. In total, 131 per-
sons who met the inclusion criteria were identified from the databases 
at the 4 centres and 102 persons (age range 27–75 years) agreed and 
gave their informed consents both orally and in writing to participate 
in this study. The characteristics of the participants are presented in 
Table I. This study was approved by the National Ethical Committee 
of the Ministry of Health and Medical Education, Iran.

Variables and assessment instruments
Impact on Participation and Autonomy questionnaire (IPA). Partici-
pation was assessed using the IPA questionnaire (20–23). The IPA is 
a generic self-report questionnaire (25), which examines perceived 
participation and autonomy using 32 items in 5 domains addressing 
different life situations including: (i) autonomy indoors (7 items); 
(ii) family role (7 items); (iii) autonomy outdoors (5 items); (iv) 
social relations (7 items); and (v) work and education (6 items). This 
questionnaire also provides the possibility to evaluate people’s per-
ceived problems with participation, using 9 items covering 9 different 
aspects of participation and autonomy (sub-domains). The perceived 
participation and autonomy for each item is graded on a 5-point rating 
scale, ranging from 0 (very good) to 4 (very poor). Each sub-domain 
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is scored on a 3-point rating scale, ranging from 0 (no problem) to 2 
(severe problems). A second scale addressing perceived problems with 
participation also forms a part of the instrument, but was not used as 
this was not the focus of this study. The psychometric evaluation of 
the original version of the IPA has demonstrated different aspects of 
its validity, reliability and responsiveness to change (21–23). Neither 
the work and education domain nor the IPA second scale have been 
examined in Dutch validation studies (21, 22); however, the psycho-
metric properties of the IPA, including the aforementioned showed 
promise in recent studies (26, 27). More detailed information about 
the IPA questionnaire can be found elsewhere (20–23, 28).

The Persian version of this instrument, the IPA-P was produced 
in a previous study based on related guidelines (forward-backward 
translation procedure) (19). The psychometric evaluation of the Persian 
version of the IPA was then performed using the Rasch measurement 
model. The objective was: (i) to convert the ordinal data into interval 
measures in logits; (ii) to ensure the validity of the IPA scores as valid 
measures for use in linear regression analyses; and, finally, (iii) to 
evaluate whether the items of the scale could measure a unidimensional 
construct (19). For this purpose, each domain of the IPA-P scale I, 
excluding the work and education domain, was firstly separately evalu-
ated to examine whether they could function properly in the Persian 

version of IPA. In the second step of the analysis, the Rasch-generated 
person estimates of each domain were used to evaluate the extent 
of possible correlation between participants’ estimates in different 
domains. According to the results of the Pearson correlation analysis 
(2-tailed; p < 0.05), and the main criterion in the study (r > 0.60), 3 
domains: autonomy indoors, family role, and autonomy outdoors, were 
combined and considered as 1 set of items for the participation and 
autonomy scale (IPA scale I). In contrast, the social relations domain 
was considered as another set of items for the IPA scale I. The results 
of this study indicated 2 dimensions for perceived participation and 
autonomy (IPA scale I), called performance-based and social-based 
participation. The results supported the psychometric properties of 
each dimension of perceived participation and autonomy scale in the 
IPA-P when used for persons with stroke (19). 

Aspects relating to body function and activity (see Table I). 
The Mini-Mental State Examination scale (MMSE) (24) was used to 
assess cognitive function. This instrument is used as a screening tool for 
examining the cognitive level in persons with cognitive impairments. 
A normal range has been established at 24–30 points. The validity, 
reliability and sensitivity of the instrument has been supported when 
used in cognitive diagnosis groups (24). Participants with MMSE 

Table I. Aspects relating to functioning, contextual factors and health conditions in the study (n = 102)

Variablea Total Variableb Total

Age, years, mean (SD) [range] 58.3 (11.9) [27–75] MMSE score, mean (SD) [range] 26.3 (2.5) [23–30]
Gender, n (%)
Male
Female

60 (58.8) 
42 (41.2)

HADS score, mean (SD) [range]
FMA score, mean (SD) [range]
SIS-16 score, mean (SD) [range]
BI score, mean (SD) [range]
Mobility, n (%)
using wheelchair
using walking aid
No aid

Type of stroke, n (%) 
Ischaemic
Haemorrhagic

Hemisphere lesion, n (%) 
Left hemisphere
Right hemisphere
others 

Time after stroke, months, mean (SD) [range]

7.8 (4.9) [0–20]
68.4 (30.6) [8–100]
66.2 (21.5) [9.4–100]
82.6 (18.9) [20–100]

1 (1) 
29 (28.4)
72 (70.6)

88 (86.3)
14 (13.7)

45 (44.1)
52 (51.0)
5 (4.9)

17.7 (10.1) [5–36]

Marital status, n (%)
Single 
Married
Widowed/divorced

2 (2)
85 (83.3)
15 (14.7)

Educational status, n (%)
Illiterate
Primary
Secondary
Academic

27 (26.5)
35 (34.3)
27 (26.5)
13 (12.7)

Employment status, n (%)
Employed
Homemaker
Retired
unemployed

19 (18.6)
34 (33.3)
25 (24.5)
24 (23.5)

Living status, n (%)
Living alone
Living with others (family, relatives, 
friends)

6 (5.9)
96 (94.1) 

Access to caregiving services, n (%)
No support is needed
Receiving support
No support, but needed

23 (22.5)
73 (71.6)
6 (5.9)

Access to rehabilitation services, n (%)
Receiving services
No services

Ethnicity, n (%)
Azeri
Baloch
Gillak
Kurd
Persian 

82 (80.4)
20 (19.6)

24 (23.5)
2 (2.0)

11 (10.8)
3 (2.9)

62 (60.8)
aAspects relating to contextual factors. 
bAspects relating to functioning and health conditions.
ADL: activities of daily living; SD: standard deviation; MMSE: Mini-Mental State Examination; HADS: Hospital Anxiety and Depression Scale; 
FMA: Fugl-Meyer Motor Assessment; SIS-16: Stroke Impact Scale – short version; BI: Barthel’s ADL index.
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scores exceeding 22 were included in this study. The total score range 
was used for regression analyses in this study.

The Hospital Anxiety and Depression Scale (HADS) (29) was used 
to assess the mood state. For this purpose, the depression scale, includ-
ing 7 items, was used to evaluate the mood state. This scale ranges 
from 0 to 21, with a cut-off score of above 10 indicating a depressed 
state. This cut-off point is used clinically as a diagnosis criterion. 
This questionnaire has proved to be valid, reliable and sensitive for 
use with different populations (30). A total score range of 0–21 was 
considered for regression analyses in this study.

The Fugl-Meyer Motor Assessment (FMA) (31) was used to assess 
motor function. The FMA evaluates motor function in the upper and 
lower extremity by awarding a total maximum score of 100, which 
defines normal motor function. The maximum score for upper extremity 
is 66 and for lower extremity 34. A score of less than 50 represents 
severe motor impairment. Scores between 50 and 84 represent marked 
motor impairment. A score of 85 to 95 indicates a moderate impair-
ment, and finally a score of 96–99 implies only a slight impairment 
(32). The reliability, validity and responsiveness of this assessment 
tool has been supported (33). A total FMA score range between 0 and 
100 was considered for regression analyses in this study. 

The Short version of Stroke Impact Scale (SIS-16) (34) was used to 
assess physical function. The SIS-16 is an instrument for assessing 
physical function in patients with stroke. It is an instrument that is 
specifically designed to measure a wide range of post-stroke physical 
limitations. The SIS-16 consists of 16 items investigating 3 dimensions, 
including hand function, mobility and activities of daily living (ADL). 
Scores range from 0 to 100 using a 5-point rating scale. It has been 
proved to be psychometrically sound in terms of reliability, validity 
and responsiveness over time (34). A total score range between 0 and 
100 was used for regression analyses in this study.

Barthel’s ADL Index (BI) (35) was used to assess dependence in ADL 
and was categorized into 3 grades of dependency (36). The BI scores 
show the level of dependency in ADL, ranging from 0 to 100. Scores less 
than 60 (0–55) indicate major dependency, 60–90 moderate dependency 
and greater than 90 (95–100) independency (36). A total score range 
between 0 and 100 was used for regression analyses in this study.

Mobility was assessed by asking each participant if he/she could 
transfer themselves using a wheelchair, walking aid, or no aid. For 
the regression analyses in the study the variable was dichotomized, 
creating two groups, one being if the person used an aid or wheelchair, 
the other group being no aid required. 

Aspects relating to contextual factors including personal and envi-
ronmental factors. The personal factors included age, gender, marital 
status, educational status, employment status and living status. The 
environmental factors included ethnicity, access to caregiving services 
and access to rehabilitation services. More detailed information is 
presented in Table I. Educational status was checked using the medi-
cal records and during the personal interview. Access to caregiving 
services included both physical and emotional support that the person 
received from formal and/or informal caregivers and/or community 
resources in order to be able to carry out the daily life activities.

Aspects relating to health conditions included type of stroke, hemi-
sphere lesion, time after stroke (in months) verified by medical docu-
ments, such as computed tomography (CT) scan, magnetic resonance 
imaging (MRI), or medical records available at the hospital or clinic 
(see Table I). 

The assessment protocol also included questions concerning aspects 
relating to contextual factors and health conditions.

Data collection procedures
The data was collected by the first author who assessed participants 
specifically for the study in the clinical settings in which they had 
previously been admitted as a person diagnosed with stroke during 
the period between May 2003 and March 2007, i.e. the hospitals or 
rehabilitation clinics. The participants who met the inclusion criteria 

were informed orally and in writing about the study and the data 
collection procedure and invited to participate in the study. The 
evaluation session began by collecting the data regarding contextual 
factors and health conditions. It then continued by assessing different 
aspects of functioning and participation. Instead of having to complete 
the answers by themselves, all the participants were interviewed to 
acquire their responses to the IPA items as well as the HADS and 
the SIS-16 items. This decision was made by the research group in 
order to be able to include the illiterate participants, who made up 
26.5% of the study population, in the study. The participants were 
instructed how to respond and score the items before being assessed 
by the researcher.

Statistical analysis 
Descriptive statistics were used in this study to describe the character-
istics of the participants with respect to different aspects of functioning 
scores, contextual factors and health conditions. Descriptive analysis 
was also used to show the frequency distribution of perceived level 
of participation separately for each IPA domain according to the 
original domain mean score. The mean score for each IPA domain 
was calculated to provide more description regarding the perceived 
level of participation and autonomy in each domain. The mean score 
was calculated by summing up the raw scores in each IPA domain and 
dividing that by the number of items answered in the domain. The mean 
score could be calculated for each domain if at least 75% of the domain 
items had been answered by the participant. A higher score indicates 
more restrictions in participation and autonomy, which thereby implies 
a lower level of participation and autonomy. The work and education 
domain was omitted due to the low number of persons applicable 
(n = 19) for inclusion in the validation study analysis (19). 

Two linear measures of “participation” were created, one for 
performance-based participation and one for social-based participation 
(19). As these two dimensions were demonstrated to be unidimensional 
and met the assumptions of the Rasch model (19), the linearized Rasch-
generated person estimates produced by the Rasch rating scale analyses 
were used in order to further regression analyses. 

The associations in this study between different aspects of function-
ing, contextual factors and health conditions with dependent variables 
(two dimensions of participation) were examined based on the ICF 
framework suggestion concerning the possible influence of impair-
ments, activity limitations and contextual factors on participation. 
This examination was performed to identify statistically significant 
correlated variables with dependent variables. For this purpose, uni-
variate regression analyses were used for the continuous independent 
variables, and the univariate analysis of variance (uni ANoVA) for 
categorical variables. The univariate analyses were used to guide the 
choice of which variables should be included in the linear multiple 
regression analyses; intended to explore their influence on each di-
mension of participation.

The variables that, separately, were significantly associated with 
each of these two dimensions of participation (p < 0.05) according 
to the results of the univariate analyses (see Tables III and IV), were 
selected as independent variables included in 2 different linear multiple 
regression analyses. The independent variables included in the linear 
multiple regression analysis with the dependent variable, performance-
based participation were: (i) age; (ii) educational status; (iii) access to 
rehabilitation services; (iv) cognitive functions; (v), mood state; (vi) 
motor function; (vii) physical function; (viii) dependence in ADL; 
and (ix) mobility.

The independent variables included in a linear multiple regression 
analysis with the dependent variable, social-based participation were: 
(i) access to caregiving services; (ii) mood state; (iii) physical function; 
and (iv) dependence in ADL. Variables, age was ratio, educational 
status, access to caregiving services, access to rehabilitation services, 
and mobility were all dichotomized, and cognitive functions, mood 
state, motor function, physical function, and dependence in ADL were 
continuous. Dependent variables, performance-base participation and 
social-based participation, were treated as linear. other variables were 
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not included in the multiple regression analysis because there were 
no significant associations based on univariate analyses between them 
and the dependent variables (see Tables III and IV).

Two different multivariate regression analyses were conducted; 
including all identified significant independent variables from the 
first step analyses. Thereafter those variables that did not emerge as 
statistically significant in the regression model were excluded. The 
normal distribution of 2 dependent variables was analysed statistically 
using the Kolmogorov-Smirnov test, and visually using histograms. 
The significance level was set at p < 0.05 and the confidence intervals 
at 95%. A normal probability plot was used for visual inspection if 
the data fulfilled the criteria for model assumption. The possible pres-
ence of multicollinearity in the data was explored based on tolerance 
statistics, squared multiple correlation (SMS = R2), and finally variance 
inflation factor (VIF) according to the related criteria (37). The SPSS 
software program, version 15.0, was used to perform the descriptive 
and regression analyses in this study. 

RESuLTS

The characteristics of the study population are presented in 
 Table I in terms of different aspects of functioning, contex-
tual factors and health conditions. The gender distribution in 
the study was more or less even. Forty-three percent of the 
participants were independent in ADL, 46% were moderately 
dependent and approximately 11% were severely dependent. 
Twenty-nine percent of the participants were depressed. The 
evaluation of motor function in terms of the participants’ level 
of impairment showed that 30% of them had severe impair-
ment, 25% marked impairment, 19% moderate impairment, 
17% slight impairment and 9% had no motor impairment 
(normal). 

Table II presents the frequency distribution of the perceived 
level of participation and autonomy in the participants for each 
IPA domain expressed as a percentage and also the separate 
mean scores of each IPA domain. Table II shows that the least 
restrictions were perceived by participants in the autonomy 
indoors and social relations domains, compared with other 
domains. Most reports of very good to fair participation were 
found in the autonomy indoors, social relations and family role 
domains, respectively. In the autonomy indoors domain 100% 
of the participants perceived that their participation was very 
good to fair; among these approximately 7% perceived no re-
strictions in their participation, and no-one reported perceiving 
poor or very poor participation in that domain. In the social 

relations domain only 2% reported poor or very poor partici-
pation and autonomy, and the rest of the participants reported 
their participation to be good to fair. In the family role domain 
75.5% of the study population reported their participation as 
being good to fair. The most participation restrictions were 
found in the autonomy outdoors (32.4%) domain where par-
ticipants perceived their participation to be poor or very poor. 
Most reports of poor to very poor participation were found 
in items of the autonomy outdoors and family role domains, 
respectively (see Table II). 

The findings of the univariate regression analyses between 
the independent variables in the study including different as-
pects of functioning, contextual factors, and health conditions 
and the dependent variables, i.e. performance-based participa-
tion and social-based participation are presented separately in 
Tables III and IV for continuous and categorical variables.

The results of the gender comparison of participation and 
autonomy in different domains of IPA-P are presented in Ta-
ble V and Table IV for each dimension of participation.

According to the multivariate regression analyses find-
ings, physical function and mood state were found to be the 

Table II. Frequency distribution of perceived level of participation and 
autonomy for each domain, based on domain mean scores, measured by 
Impact Participation and Autonomy (IPA) in percentage, in a sample of 
persons with stroke from Tehran, Iran. All participants answered at least 
75% of the items (n=102)

IPA domains

Domain mean scoresa

Mean (SD)
[Range]

Very good 
0
%

Good–Fair
1–2
%

Poor–Very poor
3–4
%

Autonomy 
indoors

0.96 (0.6) 
[0–2.71]

6.9 93.1 –

Family role 1.96 (1.1) 
[0–4]

1.0 75.5 23.5

Autonomy 
outdoors 

2.35 (0.9)
[0.2–4]

– 67.6 32.4

Social relations 1.48 (0.7) 
[0.14–3.57]

– 98.0 2.0

Each domain mean score was estimated only if at least 75% of the items 
were responded to by the participant.
aHigher scores represent more restrictions in participation and lower 
level of participation. 
SD: standard deviation.

Table III. Reports of associations between continuous variables and measures of performance-based participation and social-based participation as 
dependent variables (n = 102)

Independent variable

Performance-based participation Social-based participation

p-value B CI p-value B CI

Age 0.008 0.029 0.008 to 0.051 0.476 0.006 –0.011 to 0.023
Time after stroke 0.838 0.003 –0.023 to 0.029 0.586 –0.006 –0.025 to 0.014
MMSE score 0.005 –0.145 –0.245 to –0.044 0.053 –0.077 –0.156 to 0.001
HADS score < 0.001 0.167 0.125 to 0.210 < 0.001 0.109 0.074 to 0.144
FMA score < 0.001 –0.018 –0.026 to –0.010 0.226 –0.004 –0.011 to 0.003
SIS-16 score < 0.001 –0.049 –0.056 to –0.041 < 0.001 –0.021 –0.030 to –0.013
Barthel’s ADL index < 0.001 –0.040 –0.052 to –0.029 0.007 –0.014 –0.025 to –0.004

B: regression coefficient; CI: confidence interval; ADL: Activities of Daily Living; MMSE: Mini-Mental State Examination; HADS: Hospital Anxiety 
and Depression Scale; FMA: Fugl-Meyer Motor Assessment; SIS-16: Stroke Impact Scale – short version.
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most influential variables associated with performance-based  
participation. It could be concluded from this that having 
higher levels of physical function and higher scores for mood 
state could be associated with higher levels of performance-
based participation. This final model explained approximately 
67% of the total variance in performance-based participation. 
In this model, physical function alone explained 62% of the 
total variance in performance-based participation, and mood 
explained 5% of the total variance in performance-based par-
ticipation (Table VI). 

Mood state, physical function, and access to caregiving 
services were found to be the most influential variables asso-
ciated with social-based participation, which explained 42% 
of its total variance. This means that higher scores for mood 
state, higher levels of physical function, and having access to 
caregiving services contribute significantly to higher levels 
of social-based participation. In this final regression model, 
mood alone explained 29% of the total variance in social-based 

Table V. Reports of gender comparison in measures of perceived 
participation in each Impact of Participation and Autonomy (IPA) 
domain (n = 102)

IPA domain 
                 Gender

         (M/F: 60/42) Mean (SD) p-value*

Autonomy indoors –1.98 (1.6)
–2.63 (2.4)

0.106

Family role –0.51 (2.5)
–0.53 (1.9)

0.026

Autonomy outdoors 0.64 (1.6)
0.55 (1.7)

0.804

Social relations –0.51 (0.9)
–0.67 (1.2)

0.443

The mean scores are presented based on Rasch-generated values of 
perceived participation and autonomy in each IPA domain. Higher mean 
scores represent less participation.  
*p-value < 0.05. 
SD: standard deviation.

Table IV. Reports of associations between categorical variables and measures of performance-based participation and social-based participation as 
dependent variables (n = 102)

Independent variable

Performance-based participation Social-based participation

Frequency Mean (SD) p-value Mean (SD) p-value

Gender
M
F

60
42

–0.29 (1.3)
–0.66 (1.3)

0.171
 
–0.51 (0.9)
–0.67 (1.2)

0.443

Marital status
Married
Not married

85
17

–0.51 (1.4)
–0.12 (0.8)

0.279 –0.59 (0.9)
–0.52 (1.4)

0.792

Educational status
Educated
Not educated

75
27

–0.63 (1.3)
–0.09 (1.4)

0.016 –0.63 (1.0)
–0.45 (1.11)

0.438

Employment status
Worked
Did not work

19
83

–0.87 (1.3)
–0.34 (1.3)

0.118 –0.68 (0.8)
–0.56 (1.1)

0.643

Access to caregivinga

Had support 
No support 

73
6

–0.08 (1.1)
0.22 (0.7) 

0.522 –0.58 (1.0)
0.40 (0.84)

0.021

Living status
Living alone
Living with others

6
96

–0.23 (0.6)
–0.45 (1.3)

0.697 –0.49 (1.0)
–0.58 (1.0)

0.830

Rehabilitation services
Had services
No services

82
20

–0.31 (1.3)
–0.97 (1.5)

0.047 –0.57 (1.0)
–0.63 (1.2)

0.791

Ethnicity
Persian
Not Persian/others 

62
40

–0.42 (1.3)
–0.47 (1.5)

0.88 –0.56 (1.1)
–0.61 (0.9)

0.839

Type of stroke
Ischaemic
Haemorrhagic

88
14

–0.46 (1.4)
–0.35 (0.7)

0.778 –0.55 (1.0)
–0.77 (1.0)

0.46

Hemisphere lesion
Left hemisphere
Right hemisphere
others

45
52
5

–0.34 (1.2)
–0.47 (1.5)
–1.02 (0.8)

0.538 –0.57 (1.0)
–0.62 (1.1)

0.649

Mobility
used aid/wheelchair
No aid/wheelchair

30
72

0.59 (0.9)
–0.87 (1.3)

< 0.001 –0.38 (0.6)
–0.66 (1.1)

0.208

The mean scores are presented based on Rasch-generated values of performance-based participation and social-based participation. The higher mean 
scores represent less participation. 
aTwenty-three out of 102 did not need any support, while the rest of the participants (n = 79) needed support. 
SD: standard deviation.
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participation. Physical function explained 7%, and access 
to caregiving services explained 6% of the total variance in 
social-based participation (Table VII). No evidence was found 
of multicollinearity among independent variables in related 
measurements, based on the criteria (37). 

DISCuSSIoN

According to the findings of this study the majority of the study 
population perceived their participation and autonomy as be-
ing good to fair in the different domains of their participation 
except in the autonomy outdoors domain, where one-third of 
the study population perceived their participation to be poor 

to very poor. The main finding of this study was that physical 
function and mood state were found to be the most influential 
variables explaining performance-based participation after 
stroke. In social-based participation mood state, physical func-
tion and access to caregiving services were revealed to be the 
most influential variables. These differences support our find-
ings on the two dimensions of participation and demonstrate 
an interesting divergence from studies on IPA in the western 
world, where participation was found to be a unidimensional 
construct in different populations (21, 22, 26–28, 38). Cultural 
differences regarding family-orientation might be one explana-
tion, since Iran can be regarded as being a very family-oriented 
society with clear roles within the family and distinct expecta-
tions with respect to care and support within the family context 
(19), all of which shape and reflect their social environment. 
A recent sociological study in Iran shows that the family is 
the hub of the culture and the core of the social networks in 
Iran and individuals maintain close ties to their kin throughout 
their lives (39). However, participation defined from a west-
ern perspective has also been discussed in both quantitative 
and qualitative studies as a complex and multi-dimensional 
construct and as potentially having different dimensions (13, 
15, 40, 41). As concluded by Whiteneck & Dijkers (17), there 
can be various distinct dimensions to consider rather than one 
single dimension of participation. Future studies are essential to 
explore participation and the possible dimensions in different 
societal and cultural backgrounds. 

Although the majority of the population perceived the family 
role domain as good to fair, approximately 24% did neverthe-
less perceived this domain to be poor to very poor (see Table 
II). Since approximately half of the participants were female, 
the family role domain was expected to be reported as being 
more restricted in this sample. However, the results of gender 
comparison were contrary to our expectations. No gender dif-
ferences were found in the results of the univariate analyses 
with two dimensions of participation (see Table IV). However, 
when considering each domain one significant gender differ-
ence was found in the family role domain. The findings show 
that men perceived less participation and autonomy in their 
family role compared with women (see Table V). Since men in 
this cultural context traditionally have the role of head of the 
family, this role might affect perception of participation and 
autonomy to a larger extent after stroke than the traditional 
woman’s role of domestic and household responsibilities. In-
terestingly, the results of other studies (mostly western) reveal 
contrasting findings. Sturm et al. (6) have not found gender to 
be independently associated with participation restrictions after 
stroke, while some other studies found gender to be among the 
factors predicting participation restrictions (9, 10). 

In the results, physical function was found to predict both 
dimensions of participation and it was the most important 
influential variable explaining performance-based participa-
tion. This finding suggests a consideration of the impact of 
physical function as one important aspect of functioning (both 
body function and activity) in facilitating performance-based 
participation. The importance of physical function confirms 
the necessity of evaluating and promoting physical perform-

Table VI. Results of multivariate analyses performed with performance-
based participation as dependent variable (n = 102)

Independent variable p-value B CI

Multivariate analysesa

Intercept 0.074 2.414 –0.240 to 5.069
Age 0.129 0.012 –0.004 to 0.027
Educational status (educated or 
not) 0.575 –0.123 –0.559 to 0.312

Access to rehabilitation services 
(had services or not) 0.316 –0.232 –0.690 to 0.225

MMSE score 0.126 –0.057 –0.129 to 0.016
HADS score 0.001 0.07 0.032 to 0.109
FMA score 0.516 –0.003 –0.010 to 0.005
SIS-16 score < 0.001 –0.04 –0.054 to –0.026
Barthel’s ADL index 0.281 0.008 –0.007 to 0.024
Mobility (used aid or not) 0.867 –0.042 –0.535 to 0.451
Best modelb

Intercept < 0.001 1.652 0.862 to 2.442
SIS-16 score < 0.001 –0.040 –0.048 to –0.031
HADS score < 0.001 0.070 0.032 to 0.107

aTotal R2 = 0.689 (adjusted R2 = 0.658). 
bTotal R2 = 0.666 (adjusted R2 = 0.659).
B: regression coefficient; CI: confidence interval; MMSE: Mini-Mental 
State Examination; HADS: Hospital Anxiety and Depression Scale; 
FMA: Fugl-Meyer Motor Assessment; SIS-16: Stroke Impact Scale – 
short version. 

Table VII. Results of multivariate analyses performed with social-based 
participation as dependent variable (n = 102)

Independent variable p-value B CI

Multivariate analysesa

Intercept 0.021 –1.218 –2.246 to –0.19
Access to caregiving services 
(had support or not)

0.007 0.957 0.269–1.644

HADS score 0.003 0.065 0.023–0.107
SIS-16 score 0.001 –0.025 –0.040 to –0.01
Barthel’s ADL index 0.265 0.008 –0.006 to 0.022
Best model:b

Intercept 0.038 –1.040 –2.020 to –0.060
HADS score 0.002 0.068 0.026–0.110
SIS-16 score < 0.001 –0.019 –0.029 to –0.009
Access to social support 0.005 0.996 0.311–1.680

aTotal R2 = 0.433 (adjusted R2 = 0.402). 
bTotal R2 = 0.423 (adjusted R2 = 0.400).
B: regression coefficient; CI: confidence interval; HADS: Hospital Anxiety 
and Depression Scale; SIS-16: Stroke Impact Scale - short version.
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ance in order to facilitate higher levels of participation after 
stroke. This applies especially to those daily activities requiring 
performance-based aspects of participation in which a person’s 
“doing” is much more of a concern. This result is in line with 
previous studies concerning physical impairments being among 
the best predictors of participation after stroke (3–5). Physical 
impairment and disability have previously been identified as 
determinants of participation (6, 7). Therefore interventions 
aimed at reducing impairment and disability are most effective 
in increasing participation after stroke (6). 

Mood state was also found to predict participation in both 
dimensions, the stronger relationship being with social-based 
participation. This result emphasizes the importance of mood 
state as an important aspect of functioning (body function) in 
enhancing social-based participation. other studies have come 
up with the same results, supporting our findings regarding 
the importance of psychological functions in predicting par-
ticipation among persons with stroke (3–5). Cardol et al. (20) 
found that emotional distress was the most important factor 
contributing to restrictions in participation among adults with 
chronic conditions including stroke. The association with mood 
emphasizes the importance of depression after stroke as a de-
terminant of participation restrictions (3–7, 9). The findings of 
this study suggest that the psychological consequences should 
be taken into account as soon as possible after stroke. This 
underlines the necessity of evaluating and treating possible 
psychological consequences resulting from stroke, parallel to 
rehabilitation programmes, to thereby facilitate participation 
in different daily activities for the persons involved. Previous 
studies found physical function and depression to be among 
the important factors predicting participation restriction in 
long-term post-stroke in both the eastern and the western 
world (7, 9).

Access to caregiving services was a predictor only of 
social-based participation and not for the other dimension 
of participation in this study. The association between this 
predictor and social-based participation demonstrates that 
persons with stroke need to receive caregiving services in 
performing their daily activities, both physically and emotion-
ally, in order to participate in social activities. The findings 
show that among those who received caregiving services in 
this sample (n = 73), approximately 97.3% received support 
from informal caregivers, including family, relatives, friends, 
neighbours, etc. Approximately 6.8% received support from 
formal caregivers and only 1.4% received community serv-
ices from governmental/non-governmental associations and 
organizations. These results also indicate the importance of 
the family as an important part of this socio-cultural context 
providing the major part of social support for persons with 
stroke rather than formal caregiving provided by the commu-
nity. This study emphasizes the necessity of having access to 
social support as an environmental factor influencing social 
participation, as well as its importance in person-environment 
interaction to promote participation after stroke. other stud-
ies have found that social support can moderate the effects of 
functional limitation on participation for persons with stroke 

(7, 42). The findings of this study support taking the family 
system into account from the first step of rehabilitation as an 
important predictor to facilitate social participation in this 
socio-cultural context.

Comparing the results of the univariate analyses reveals 
a lower number of variables significantly associated with 
social-based participation compared with performance-based 
participation. on the other hand, comparing the total variances 
explaining two dimensions of participation reveals that the 
variables predicting performance-based participation could 
explain a larger amount of the total variance (69%) than the 
variables predicting social-based participation (43%). one 
possible reason could be the non-inclusion of other variables 
explaining social-based participation in the study. These 
variables were precisely those that could influence our model. 
There are probably other effective variables, such as envi-
ronmental factors, which could have been overlooked in this 
study. Further studies are needed to find the possible variables 
explaining different aspects of participation. 

Interestingly, the time after stroke was found to be unassoci-
ated with participation (none of the dimensions). However, com-
paring the regression coefficient (B) among those dimensions 
shows that the pattern could be different for the two dimensions 
of participation (see Table III). Another interesting finding of 
this study was that no significant association was found between 
age and social-based participation, while there was a significant 
association between this variable and performance-based par-
ticipation in the univariate analyses (see Table IV). Chau et al. 
(9)  found age to be among the factors that had a direct effect on 
participation restrictions among their Asian sample of persons 
with stroke. Age was also found to be important in predicting 
participation in some western studies (3–6). 

Although the results of the univariate analysis exposed cogni-
tive function associated with two dimensions of participation, 
this factor was not identified in the final model as a predictor of 
participation. unlike Clarke et al. (7), Strum et al. (6) also found 
that cognition was not an independent determinant of participa-
tion restrictions (6). one possible reason could be excluding 
participants with an MMSE score less than 22 to preserve the 
quality of the data. one could say that this can show that cog-
nitive function seriously influences participation. However, a 
previous study shows that the mean score of MMSE was high 
among participants even 5–7 days after stroke with the cognitive 
function range (23–30) and median of 27 (43). Although the 
IPA manual prescribes no recommendation regarding using for 
people with cognitive problems, in our judgment the questions 
to be answered seem difficult for those with cognitive deficits. 
This is, of course, a limitation in our study that makes conclu-
sions about cognition and participation uncertain. 

Similar to previous studies (3, 4, 7), this study recruited 
those people with stroke who were able to communicate and 
had no serious cognitive function. Hence the results of this 
study could not be generalized to all people with stroke. The 
data collection was performed in 4 centres in different geo-
graphical locations in Tehran in order to enhance diversity and 
heterogeneity in sampling. A variety of ethnic backgrounds was 
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included in this study, as expected and in line with the ethnic 
distribution in the country (44). However, these sampling 
centres were all academic and/or government-run in urban 
areas and different results could have been found in private 
hospitals or clinics, and rural areas due to the presence of other 
variables, such as financial status, social class and ethnicity. 
Thus the results could not be generalized to all persons with 
stroke in Iran. 

A large number of variables have been examined in this study. 
The generalizability and the statistical power might increase if 
the sample size was larger. However, despite the limited sample 
size of this study, each variable was analysed univariately with 
each dependent variable. Bearing this in mind, this study is the 
first exploratory study carried out in Iran on participation after 
stroke consistent with ICF. More studies should certainly be 
performed in this area. The literature reflects different views 
and findings with respect to the importance and priority of pre-
dictors of participation after stroke. Strum et al. (6) discussed 
the fact that the interventions that can reduce impairment and 
disability are likely to be most effective in reducing participa-
tion restrictions. Whereas, Whiteneck & Dijkers (17) argued 
that environment is more important in explaining participation 
restrictions than activity limitations and impairments. Due to the 
low number of environmental factors included in the study, it was 
not possible to fully assess the impact of contextual factors on 
participation. This was the first exploratory study of participation 
after stroke to describe participants’ self-perceived participation 
and the predictors. Further research is to be performed focusing 
specifically on environmental factors in relation to participation 
after stroke in the Persian population. Qualitative studies will 
be essential to find out about more socio-cultural aspects of 
participation in this context.

As the second scale of the IPA-P focuses on another con-
struct, problems with participation, it was not included in the 
study. However, in future studies it will be essential also to 
examine the psychometric properties of this second scale and 
the possible factors predicting this construct in IPA. Finally, 
the work and education domain was excluded in the analysis 
due to the low number of applicable participants. Similar stud-
ies have had the same problem (21, 22, 38). Future studies on 
larger samples are needed to examine how this domain could 
influence participation.

In conclusion, this study demonstrated that the majority of 
the study population perceived their participation and autono-
my to be good to fair in different domains of their participation, 
except in that of autonomy outdoors. In addition, physical 
function was found to be the most important variable associ-
ated with performance-based participation, whereas mood state 
was the most important variable associated with social-based 
participation. The results emphasize the importance of physical 
function, mood state and access to caregiving services as pre-
dictors of participation in everyday life after stroke. Although 
there are two dimensions of participation in this Persian sample 
of persons with stroke, the factors explaining participation 
seem to be the same across the cultures. 
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