ACRM

AMERICAN CONGRESS OF
REHABILITATION MEDICINE

@

ORIGINAL RESEARCH

Archives of
Physical Medicine
and Rehabilitation

Archives of Physical Medicine and Rehabilitation

journal homepage: www.archives-pmr.org

Archives of Physical Medicine and Rehabilitation 2019;100:2071-8

‘ M) Check for updates

Determinants of Social Participation at 1, 3, and 6
Months Poststroke in Benin

Oyéné Kossi, PhD,*"¢ Félix Nindorera, PT,° Thierry Adoukonou, MD, MSc,”*
Massimo Penta, PhD,*¢ Jean-Louis Thonnard, PhD?

From the “Systems and Cognitive Neuroscience Division, Institute of Neuroscience, Catholic University of Louvain, Brussels, Belgium; °Unit of
Neurology, University Hospital of Parakou, Parakou, Benin; “Department of Neurology, Faculty of Medicine, University of Parakou, Parakou,
Benin; ®National Center of Reference in Physical Therapy and Rehabilitation, University Hospital Roi Khaled, Bujumbura, Burundi; and Arsalis
SPRL, Glabais, Belgium.

Abstract

Objective: To build a model of prediction of social participation of community-dwelling stroke survivors in Benin at 1 month, 3 months, and 6
months.

Design: An observational study with evaluations at 1 month, 3 months, and 6 months poststroke. Correlational analyses and multivariate linear
regressions were performed.

Setting: Outpatient rehabilitation centers in Benin.

Participants: A volunteer sample of 91 stroke patients was enrolled at baseline; 64 (70%) patients completed all the study (N=64): 70% male
and 52% right hemiparesis.

Intervention: Not applicable.

Main Outcome Measures: Participants were evaluated with the Participation Measurement Scale, ACTIVLIM-Stroke (activities of daily living
[ADL]), Stroke Impairment Assessment Set, 6-minute walk test, Hospital Anxiety and Depression Scale, and the modified Rankin Scale.
Results: The significant predictors of social participation after controlling the confounders were the following: at 1 month ADL (0.4 [0.3, 0.6])
and depression (—0.6 [-0.8, —0.2]) with total model R?>=0.44; at 3 months ADL (0.58 [0.4, 0.7]) and depression (—0.58 [-0.5, —0.7]) with total
model R>=0.65; and at 6 months ADL (0.31 [0.2, 0.5]), impairments (—0.82 [-0.5, —0.7]), and depression (—0.94 [-0.8, —0.2]) with total model
R*=0.78.

Conclusions: Using socioculturally tailored tools, the present study identified ADL performance (ACTIVLIM-Stroke), depression (Hospital
Anxiety Depression Scale), and overall impairments (Stroke Impairment Assessment Set) as the significant determinants of social participation
(Participation Measurement Scale) poststroke in Benin. These findings will be a valuable resource for rehabilitation stakeholders in evaluating
interventions, programs, and policies designed to encourage social participation for stroke patients.
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Poststroke functional recovery is a complex process that typically
evolves over time.'™ During the early recovery months, stroke
survivors have to cope with various physical, functional, and so-
cial challenges that involve activity limitations and participation
restrictions consequent to stroke.”” Specifically, some studies
found that social participation within the first 3 months of
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discharge is very often low, with significant increases over the
next few months.®” Several instruments have been designed to
evaluate body functions and structures,'™'" activities,'”'* and
participation poststroke.'”'® Recently, the Participation Mea-
surement Scale (PM-Scale) was developed to measure participa-
tion poststroke in African contexts.'>'? It offers clinicians and
researchers in Africa an interesting opportunity to better evaluate
stroke survivor participation.

The challenges experienced by stroke patients after being
discharged can be conceptually described within the World
Health Organization’s framework of International Classification
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of Functioning, Disability and Health. Rehabilitation poststroke
has been found to be beneficial in facilitating recovery and
improving social participation and quality of life.”*' To our
knowledge, no published literature is available about the reha-
bilitation services provided to stroke patients in Benin. Overall,
in Benin as in many developing African countries, the avail-
ability of rehabilitation services is poor and inadequate.”>>* The
majority of stroke patients receiving outpatient rehabilitation
often receive between 2-3 physiotherapy sessions per week over
a 6-month period, each session lasting 30-60 minutes.” Stroke
patients who are admitted to inpatient rehabilitation facilities
also have limited follow-up treatment and contact with a phys-
iotherapist, although they could benefit from these services.”*
Almost all stroke patients in Africa return to their commu-
nities and live at home after being discharged from the hospi-
tal.”>>® Therefore, interventions during stroke rehabilitation
should seek to promote good community reintegration and
participation as early as possible in such patients.

The impact of impairments on activities is considered an
important rehabilitation outcome and has been studied exten-
sively.””*? In contrast, little is known about stroke survivors’ so-
cial participation and its determinants, particularly in Africa. A
qualitative study completed in Rwanda involving 10 stroke pa-
tients found that inability to return to previous occupation,
decreased social interactions, and inability to participate in reli-
gious activities were themes expressed when describing partici-
pation restrictions.”” Another study carried out in Nigeria found
that the level of disability and poststroke duration were associated
to return to work poststroke.** A recent study conducted in Benin
found that social participation evolves differently within sex, age,
and severity of disability without causal pathway between the 3
factors.'” Using the International Classification of Functioning,
Disability and Health framework from the World Health Organi-
zation,” the present study aimed to build a model of prediction of
social participation of community-dwelling stroke survivors in
Benin at 1 month, 3 months, and 6 months.

Methods

Study design, setting, and ethical considerations

This study was a 6-month observational cohort study including 3
evaluation time points: 1 month, 3 months, and 6 months post-
stroke. The study was carried out in 3 outpatient rehabilitation
centers in Benin from November 2015 to April 2016. The study
was approved by the ethics committee of the Catholic University
of Louvain (Belgium) and local ethics committees in Benin.

Inclusion criteria

Participants were eligible for inclusion if they met the following
criteria: (1) clinical diagnosis of unilateral hemiplegia and/or

List of abbreviations:

6MWT 6-minute-walk test
ADL activities of daily living
HADS Hospital Anxiety and Depression Scale
PM-Scale Participation Measurement Scale
PSD poststroke depression
SIAS Stroke Impairment Assessment Set

paresis subsequent to a stroke experienced within 30 days, (2) no
higher mental impairment and communication disorder that could
prevent responding to questions in a face-to-face interview
(Community Screening Instrument for Dementia®® score >7), (3)
18 years or older, and (4) residence in a community (at home).
Selected participants signed a consent form.

Variables

Independent variables

The Stroke Impairment Assessment Set (SIAS), which evaluates
spasticity, aphasia, and motor impairments of the limbs, was used
to assess impairments. All 22 SIAS items were rated from
0 (severely impaired) to 3 (normal), except the limb motor func-
tion items, which were rated from O (severely impaired) to 5
(normal). The SIAS total scores, which were the sum of the in-
dividual item scores, ranged from O (severely impaired) to 76
(normal).”” The SIAS is a useful measure of stroke impairment
with well-established and good psychometric properties.'’

Depression was measured with the Hospital Anxiety and
Depression Scale (HADS),'' an assessment tool developed to
detect states of depression and anxiety. In this study, only the
depression subscale was used to screen for mood disorders. A
higher HADS score represents a more depressive state; scores >10
usually indicate a mood disorder.”®

Activity limitations were measured with the 20-item
ACTIVLIM-Stroke scale,'” which measures the “overall inde-
pendence in activities of daily living” in adults with stroke. This
instrument was validated previously by a Rasch analysis in a
sample of stroke patients from Benin and Belgium and presents
very good psychometric qualities with respect to validity, unidi-
mensionality, reliability, linearity, and invariance.'> Total
ACTIVLIM-Stroke raw scores were subjected to logit and centile
metric transformation to facilitate interpretation of the results; the
centile data were analyzed. Higher measures indicate lower dif-
ficulty in activity of daily living. Walking ability was measured
with the 6-minute walk test (6MWT).'**”

The severity of disability was categorized using the modified
Rankin Scale,”” which is one of the most widely used clinician-
reported tool. Participants were rated from O (no symptoms at
all) to 6 (dead). High modified Rankin Scale scores indicate
worsening status.

Dependent variable

Participation was evaluated with the PM-Scale, which was
validated by a Rasch analysis in a sample of stroke patients from
Benin and Burundi and presents very good internal consistency
(person separation index=0.93), test retest reliability (r>0.96),
responsiveness (0.56< effect size <2.13), and invariance. The
PM-Scale consists of 22 items referring to daily situations
encountered by stroke survivors in Africa. The scale was
administered by way of face-to-face interviews. Participants
were asked to provide their perceived participation on a 3-level
scale: not at all (score=0), weakly (score=1), or strongly
(score=2). The “not at all” category corresponds to situations in
which patients did not participate because of lack of motivation
or capability (the 2 main personal factors that may determine an
absence of participation). The “weakly” category corresponds to
situations in which patients do not participate fairly often. The
“strongly” category corresponds to situations in which patients
participated actively and as often as possible. In addition, the
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Screened for eligibility
(n=91)

First assessment (n=91)

Declined to Lost=10
participate Reasons:
(n=1) + Deaths=7
+ Loss of contact=3
Second assessment (n=80)
Declined to Lost=13
participate Reasons:
(n=3) + Deaths=8
« Loss of contact=5

[Folluw-up: 6 months ][ Follow-up: 3 months ] [ Baseline: 1 month ] [ Idr.-nliﬁcnlion]

Third assessment (n=64)

Fig 1  Flow chart of the enrollment in the study. Of the 91 eligible
subjects, 64 participated in all 3 evaluations.

PM-Scale allows ordinal raw scores to be converted into
interval-level measures in logits and in centiles. The total raw
score of the PM-Scale ranges from 0 to 44 while the range of the
linear measure in logit ranges from —6.56 to 6.51 logit, which
corresponds to 0 to 100 centile. The linear measures in centiles
were used in the present study. Higher measures indicate a
higher participation.

Data collection

Potential participants were contacted by phone, and they were
invited to participate in the study. During the 6 months of follow-
up, each participant was evaluated at 3 time points: 1 month
poststroke (TO), 3 months poststroke (T1), and 6 months post-
stroke (T2) by the same investigator (OK). In addition to the
collection of demographic and clinical data, patients’ assessment
included the administration of the SIAS, the HADS, the
ACTIVLIM-Stroke, the 6MWT, and the PM-Scale.

Sampling

The sample size needed for the present study was computed by
considering an o error of 0.05 and an SD of 0.35 (equal to 35% in
the centile measure) on the PM-Scale (which represents a con-
servative figure based on the SD value of 0.20 [equal to 20%] that
was found in the validation study of the PM-Scale).'” We also
considered a minimal difference detection of 0.15 (15%) (based
on the estimation of the location of the less difficult item of the
PM-Scale as determined in the calibration study of the scale) and a
power of 0.90. The minimal number of participants was 60. A
systematic recruitment was done to include all patients fulfilling
the inclusion criteria.

Statistical analyses

Descriptive statistics were used to summarize the study cohort’s
characteristics and to describe their participation levels at TO, T1,
and T2. Correlations with participation as measured by the PM-
Scale were determined with Spearman correlation coefficients for
dichotomous and ordinal variables (sex, HADS scores, SIAS
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scores) or with Pearson correlation coefficients for continuous and
interval variables (age, 6(MWT, ACTIVLIM-Stroke measures, and
PM-Scale). Variables that correlated significantly with participa-
tion (conservative significance threshold of 0.2) were included in a
multiple forward stepwise linear regression’' to build the best
predictive equation of participation at each assessment time point.
An adjusted coefficient of determination, which considers the
number of selected variables, was used to avoid overestimating the
predictive variance of the regression equation. Interactions be-
tween variables were examined by testing the significance of the
model and individual variables without each interaction and after
adding it. Possible confounders (sex, age, severity of disability)
were examined by computing the index of relative variation of the
model. The association of each variable with participation was
tested for inclusion in the model using a significance level that is
higher than the one set to define a cofactor.*” This is usually set at
P<.2 for univariate analysis and then set at P<.05 (or 95% CI) for
retaining a factor in the final model.*' Statistical analyses were
performed in R software (R i386 3.5.2)."

Results

Figure 1 reports numbers of individuals considered for analyses
at each assessment time point. Sixty-four individuals, including
45 men (70%) and 19 women (30%), with a mean age of 57413
years were assessed 3 times over the full 6-month study period
(table 1). The mean time since stroke at TO was 2446 days; 30
(52%) and 34 (41 %) participants had left paresis and right
paresis, respectively. At TO, 50% of participants had a Rankin
score >4, corresponding to moderately severe disability (unable
to walk without assistance and unable to attend to own bodily
needs without assistance). Some subjects were receiving
outpatient rehabilitation but not specifically targeting the
participation. None were receiving community rehabilitation. In
addition, table 1 shows that the baseline values were similar
(P>.5) between survivors (“full follow-up”), dropout, and
deaths. Table 2 provides the descriptive statistics at each time
point for all the variables included in the study. Participants
showed a gradual improvement of their performance over time.
In addition, the PM-Scale measures for our study sample at the
TO (1 month), T1 (3 months), and T2 (6 months) assessments are
reported in figure 2A. Figure 2 also depicts the PM-Scale
threshold map and items’ description (Fig 2B) and an illustra-
tion of the relationship between the ordinal raw scores and the
corresponding linear measures in logits and centiles (Fig 2C).
We observed a progressive improvement in participation levels
from TO to T1 (t=-2.02; P=.04) and from T1 to T2 (t=-3.04;
P=.02). Supplemental figure S1 (available online only at http://
www.archives-pmr.org/) is provided for more details on the
scoring proportion of each item of the PM-Scale.

Figure 3 depicts the correlation between the dependent variable
(social participation, PM-Scale) for all the independent variables
considered for the univariate analysis. Participation distribution
skewed slightly higher, but not significantly so, in men than
women at the 3 assessment time points (0.07<p<0.2; P>.05).
Age significantly correlated with participation at T1 and T2, with
younger patients participating more than older ones (—0.14<r
<-0.29; P<.05). Depression (HADS) also correlated negatively
with participation (=0.71<p<-0.36; P<.05). Conversely, impair-
ments (SIAS score) (0.46<p<0.78; P<.001), walking perfor-
mance (6MWT) (0.56<r<0.71; P<.001), and performance in
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Table 1  Comparison of baseline values
Variable Full Follow-up (N=64) Deaths (n=15) Dropout (n=12) P Value*
PM-Scale, %, mean £ SD 41+£12 40+9 42+10 .61%
ACTIVLIM-Stroke, %, mean + SD 39+15 38+5 38+9 4%
Age (y), mean £+ SD 57£13 59415 57+17 4%
Time since stroke (d), mean % SD 2416 1948 20110 .63*
HADS, median [P25; P75] 10 [7-14] 12 [9-12] 11 [9-13] .07
SIAS, median [P25; P75] 28 [18; 34] 26 [17; 31] 25 [16; 32] 52!
mRS score, median [P25; P75] 4 [3; 4] 4 [3; 4] 3 [3; 4] .65
Sex
Male, n (%) 45 (70) 9 (60) 8 (33) .89"
Female, n (%) 19 (30) 6 (40) 4 (67)

Abbreviations: mRS, modified Rankin Scale.
* Analysis of variance.
 Mann-Whitney test.
52 test.

activities of daily living (ADL) (ACTIVLIM-Stroke)
(0.63<r<0.82; P<.001) correlated positively with participation.
Among the examined variables, ADL (ACTIVLIM-Stroke) had
the strongest correlation with participation.

Table 3 reports the final regression model and associated sta-
tistics at each time point and for each determinant of participation.
The linear regressions of the analyzed predictors in total
accounted for an adjusted coefficient of determination of social
participation of 0.44 at TO, 0.65 at T1, and 0.78 at T2. As shown in
table 3, the regression model at the 3 time points suggests that
ADL (ACTIVLIM-Stroke) were the strongest predictor of
participation within the first 6 months poststroke; depression
(HADS) was the second significant predictor at TO, and T1 and
was the third significant predictor at T2. Impairments were the
second significant predictor at T2.

Discussion

The purpose of this study was to build a model of prediction of
social participation during the acute to postacute phases of stroke
recovery at 1 month (T0), 3 months (T1), and 6 months (T2) in
Benin. The results showed that ADL performance (ACTIVLIM-
Stroke) and depression (HADS) were the significant predictors of
social participation (PM-Scale) at TO and T1. At T2, ADL, im-
pairments (SIAS), and depression (HADS) were the significant
predictors.

Our findings indicated that at 1 month, activity limitations and
depressive symptoms are important predictors of social

participation poststroke in Benin. This provides useful information
for poststroke care in Benin given that little is known about the
evolution of participation following hospital discharge. Short-term
improvement in patient functioning is critical because this acute
period is when patients are in contact with the health care system
and can still benefit substantially from a rehabilitation program
promoting long-term recovery. In a 6-month follow up study,
Hamzat and Peters investigated motor function and participation
among Nigerian stroke survivors, who share a medico-
sociocultural environment comparable with Benin after hospital
discharge.*” A significant correlation was observed between total
scores of the Modified Motor Assessment Scale (a mixed
impairment and activity scale) and the London Handicap Scale
score (participation measure) at the first month. A previous study
also found that despite similar severity of stroke on admission to a
rehabilitation unit, poststroke depression (PSD) patients showed
greater disability in coping with ADL (evaluated by means of
Barthel Index) and greater participation restrictions than post-
stroke patients with no depression.”> While supporting these
previous findings, this study shows that recovery of ADL and PSD
should be more emphasized in early rehabilitation programs
poststroke in Benin, since they are the most important predictors
of social participation in the acute and postacute stages
of recovery.

By the 3-month assessment, the mean participation level (PM-
scale) for our study sample had increased to 45%, with activity
limitations and depression remaining the most important de-
terminants of participation. The 3-month time point is a stroke
recovery milestone®~’*? because it is considered the end of the

Table 2  Descriptive statistics on participation and its determinants

TO (n=91) T1 (n=80) T2 (N=064) TOvs T1 T1vs T2
Variables Mean + SD Mean £ SD Mean £ SD P Value P Value
PM-Scale measures (%) 41+£12 45+12 53+15 .04 .02
ACTIVLIM-Stroke measures (%) 38£17 4715 55+16 .001 .002
6MWT measures (m) 1094161 1784+195 2614235 .013 .031
HADS scores 11 [8-13]* 9 [6-11]* 7 [5-9]* .007! .03"
SIAS scores 29 [23-36]* 34 [30-40]* 39 [35-44]* <.001f <.001"

* Median [P25-P75].
f Mann-Whitney test.
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Fig2 Sample’s participation. The top panel (A) shows the distribution of the subjects’ participation measures at 1 month (T0), 3 months (T1),
and 6 months (T2) poststroke. Each box shows the median and interquartile range of the participation measures distribution. The whisker lengths
represent 1.5 times the interquartile range above the upper quartile and below the lower quartile. Values beyond these are plotted as outliers. The
middle panel (B) shows the threshold map of the PM-Scale indicating the expected response for each item as a function of subjects’ participation
level. The bottom panel (C) shows the relationship between the ordinal raw scores and the corresponding linear measures in logits and in
centiles (%).
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Fig 3  Relationships between participation and sex, age, depression (HADS), impairments (SIAS), walking performance (6MWT), and perfor-
mance in ADL (ACTIVLIM-Stroke). For each variable, Pearson (r) or Spearman (p) correlation coefficient was calculated as appropriate. Significant
correlations were indicated with the symbol * (P<.05) or T (P<.001).

acute care period and thus marks the patient’s transition to Independence Measure (ADL measure) was the main predictor of
resuming usual ADL. Previous studies also found that physical social participation and that the presence of depressive symptoms
abilities at this time point, including walking endurance, balance, was a moderate predictor. Our findings support those of that study
lower extremity motor coordination, and upper extremity function, since the ACTIVLIM-Stroke scale used in the present study is also a
were good predictors of participation of people recovering from a measure of functional independence in ADL. In Uganda, PSD was
stroke.'”**** Hemiparesis, a common poststroke condition, can found to be strongly associated with the ADL (Barthel index).*’ In
limit activity because of impaired gait, which in turn can reduce Ghana, another study found that PSD correlated with the physical,
perceived social participation.** Although a majority of stroke psychosocial, cognitive, and ecosocial domains of quality of life.””
survivors are able to walk independently 6 months poststroke,***’ In addition, in our study the correlation matrix at 6 months also
at 3 months many require walking aids, cannot walk with suffi- highlights a relationship between participation and motor function.
cient speed, and are restricted in their indoor and outdoor This result is also supported by a previous study on life habits, where
mobility. > an observed association between motor function and participation
At the 6-month assessment, we found that the most important suggested that as patients were regaining motor function, their
determinants of participation were activity limitations, overall participation level was also improving.*
impairment level, and depression. In a recent study of stroke patients To our knowledge, this is the first study investigating de-
conducted in Brazil, Silva et al*® found that the Functional terminants of social participation poststroke in West Africa by
Table 3  Regression results at each time point
T0 (n=91) T1 (n=80) T2 (N=64)
Variables B 95% CI B 95% CI B 95% CI
ACTIVLIM-Stroke 0.4 [03t0 0.58 [0.4t0 0.31 [0.2 to
measures (%) 0.6]* 0.7]* 0.5]*
HADS scores —0.6 [-0.8 to —0.58 [-0.5t0 —0.94 [-0.8 to
—0.2]* -0.7]* -0.2]*
SIAS scores NA NA NA NA 0.82 [0.8 to
0.9]
Final model
Equation 31.8+0.4.ACTIVLIM- NA 22.340.58.ACTIVLIM- NA 31.8+0.31.ACTIVLIM- NA
Stroke —0.6.HADS Stroke—0.58.HADS Stroke+0.82.SIAS—0.94.HADS
R? 0.44 NA 0.65 NA 0.78 NA

Abbreviation: NA, not applicable.
* Significant.
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instruments that are socioculturally tailored to the context with
very good psychometric properties, namely ACTIVLIM-Stroke
and PM-Scale. In our sample, a strongest relation was observed at
6 months between social participation as measured by the PM-
Scale and its underlying determinants (ADL, depression, impair-
ments). The study findings are important in the improvement of
rehabilitation programs and in the (continuing) training of reha-
bilitation professionals since it highlights the determinants that are
modifiable by interventions at different time points in poststroke
rehabilitation.

Study limitations

The present study was limited by our inability to generalize the
findings to patients with aphasia or major cognitive impairments
because such patients were excluded from the study cohort. In
addition, future studies could use more robust analyses than
stepwise regression, such as the structural equation modeling for
the determination of causal dependencies between social
participation-selected independent variables.

Conclusions

The present study identified factors that determine social partici-
pation poststroke in Benin using socioculturally tailored tools. The
study results suggest that ADL (ACTVLIM-Stroke), depression
(HADS), and overall impairments (SIAS) were the significant
predictors of social participation during the 6 months following a
stroke. These findings will be a valuable resource for stakeholders
interested in evaluating interventions, programs, and policies
designed to assess and encourage rehabilitation for stroke patients
in Benin. Nonetheless, further studies are required to take into
account patients with severe cognitive impairments and aphasia.
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