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Abstract: After a stroke incident, physical inactivity is common. People with stroke may perceive
several barriers to performing physical activity (PA). This study aimed to document the PA level and
understand the barriers and facilitators to engaging in PA for community-dwelling stroke survivors
in Benin, a lower middle-income country. A cross-sectional study was conducted in three hospitals
in Benin. Levels of PA were recorded by means of the Benin version of the International Physical
Activity Questionnaire long form (IPAQ-LF-Benin), which is validated for stroke survivors in Benin.
The perceived exercise facilitators and barriers were assessed by the Stroke Exercise Preference
Inventory-13 (SEPI-13). A descriptive analysis and associations were performed with a Confidence
Interval of 95% and <0.05 level of significance. A total of 87 participants (52 men, mean age of
53 + 10 years, mean time after a stroke of 11 (IQR: 15) months and an average of 264.5 + 178.9 m as
distance on the 6 min walking test (6MWT) were included. Overall, stroke survivors in Benin reached
a total PA of 985.5 (IQR: 2520) metabolic equivalent (METs)-minutes per week and were least active
at work, domestic, and leisure domains with 0 MET-minutes per week. The overview of PA level
showed that 52.9% of participants performed low PA intensity. However, 41.4% performed moderate
PA or walking per day for at least five days per week. Important perceived barriers were lack of
information (45.3%), hard-to-start exercise (39.5%), and travelling to places to exercise (29.9%). The
preference for exercise was with family or friends, outdoors, for relaxation or enjoyment (90.2%),
and receiving feedback (78.3%). Several socio-demographic, clinical, and community factors were
significantly associated with moderate or intense PA (p < 0.05) in stroke survivors in this study. Our
findings show that the PA level among chronic stroke survivors in Benin is overall too low relative
to their walking capacity. Cultural factors in terms of the overprotection of the patients by their
entourage and/or the low health literacy of populations to understand the effect of PA on their
health may play a role. There is a need for new approaches that consider the individual barriers and
facilitators to exercise.

Keywords: exercise barriers; exercise preferences; physical activity; stroke

1. Introduction

Stroke is a neurological disorder with a vascular origin involving an acute focal injury
of the central nervous system [1]. According to the Global Burden of Disease, Injuries and
Risk Factors Study (2019), stroke is the second-leading cause of death worldwide. Specifi-
cally, in 2019, in lower-middle-income countries such as Benin, the age-standardized stroke
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prevalence was 1100-1300 per 100,000 persons [2,3]. Compared to the age-standardized
stroke prevalence of many western European countries, the prevalence in Benin is almost
double [4]. Stroke survivors often have functional limitations, which lead to reduced physi-
cal activity (PA) and deconditioning associated with deterioration in quality of life [5,6].
Regular participation in PA can prevent the recurrence of stroke and improve walking capac-
ity, muscle strength, bone density, functional mobility, and also quality of life [7-9]. Some
studies have examined sedentary behavior in community-dwelling stroke survivors [10-13]:
for example, Moore et al. (2015) found that within seven days of stroke in the community;,
individuals took 63% fewer steps per day than healthy individuals and were sedentary for
23 h per day [14].

Several randomized controlled trials have demonstrated the benefits of PA after stroke
in increasing physical function and improving fitness [15-18]. Recently, systematic reviews,
including updated Cochrane reviews, showed that cardiorespiratory training, including
walking, reduces disability and dependence on others during ambulation and improves
walking speed in stroke survivors [9,19]. Consequently, PA is recommended for stroke
survivors in several national clinical guidelines, including guidelines from the American
Heart Association and Scottish Intercollegiate Guidelines Network [7,20]. The promotion
of PA in stroke survivors must emphasize 150 min per week of moderate-intensity aerobic
activity and muscle-strengthening activity; to reduce sedentary behavior and risk manage-
ment for secondary prevention of stroke [7,21]. Despite these recommendations, around
70% of stroke survivors undertake minimal post-rehabilitation PA [22], causing low fitness
levels compared to age-matched peers.

Studies mostly from developed countries reported varied barriers such as poor health,
lack of company, physical impairments from stroke, lack of motivation, and environmental
factors. However, facilitators such as motivation, social support, and planned activities
to fill empty schedules for PA among stroke survivors were reported [23-25]. Identifying
the exercise barriers and facilitators for stroke survivors in low-income settings may help
to improve engagement in PA by diminishing the perceived barriers and to promote the
facilitators [26,27]. To the best of our knowledge, there is no single study exclusively
reporting barriers and facilitators to PA among stroke survivors in Benin; there also seems
to be limited published studies on perceived barriers reported by stroke survivors generally.

The main aim of this cross-sectional study was to investigate the level of PA and
understand barriers and facilitators to engaging in physical activity for chronic community-
dwelling stroke survivors in Benin, a lower middle-income country. An additional objective
was to assess the participants’ factors that could influence the level of PA in people post-
stroke.

2. Materials and Methods
2.1. Study Design and Ethics Considerations

A descriptive cross-sectional design with a systematic recruitment sampling technique
was conducted in this study. The study was approved by the Ethics Committee of biomedi-
cal research of the University of Parakou [REF 0490/CLERB-UP/P/SP/R/SA, 4 October
2021]. The objectives and methodology of the study were explained to the participants prior
to their participation, and written informed consent was obtained from all participants.

2.2. Setting

The study was conducted in three hospitals in Benin: the University Hospital of
Parakou, the Hospital of Abomey, and the University Hospital of Porto Novo, from 10
October 2021 to 15 February 2022.

2.3. Participants and Recruitment

A systematic recruiting approach was used, and potential participants were identified
through the admission records from the three aforementioned hospitals. To be included,
participants had to: (1) present a unilateral stroke in the chronic stage (at least 3 months
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after onset), (2) be an adult (>18 years), (3) have absence or minimal disability with a
modified Ranking Scale (mRS) score < 3 [28], (4) have absence of cognitive impairment
(Community Screening Instrument for Dementia (CSI-D) score > 7) [29], and (5) be able
to give consent. The exclusion criterion was a contraindication to PA, such as asthma and
heart failure. A total of 87 patients met the inclusion criteria over the recruitment period
and were voluntarily involved in the study.

2.4. Procedure

Participants were invited to the hospitals where the clinical data were collected, and
the questionnaires were completed. Firstly, the participants’ characteristics were collected.
These included the socio-demographic data (age, gender, marital status, professional status,
instruction level, social insurance), clinical data (stroke type, stroke topography, affected
hemisphere, stroke risk factor, time post-stroke, time follow-up physiotherapy, other ther-
apy), and community environment data (living condition, access to home, life situation,
driving status, support available). Functional data consisting of the severity of disabil-
ity assessed by modified Rankin Scale (mRS) [28], Functional Ambulatory Classification
(FAC) [29], walking distance and walking endurance evaluated with Six Minute Walking
Test (6MWT) [30], Borg scale (perceived fatigue after effort) [31] and Time Up and Go
test (walking and balance) [32]. Secondly, the main outcome measures, the International
Physical Activity Questionnaire long form Benin (IPAQ-LF-Benin) [33] and the Stroke
Exercise Preference Inventory-13 (SEPI-13) [34], were administered. All data were collected
by three trained physiotherapists in these different hospitals.

2.5. Outcome Measures
2.5.1. International Physical Activity Questionnaire-Long Form (IPAQ-LF-Benin)

IPAQ-LF-Benin is a Benin version of the IPAQ-LF questionnaire. This is a valid and
reliable questionnaire for measuring the level of PA in people post-stroke living in the
community [35]. The original long-form questionnaire was adapted and validated in
healthy people and stroke survivors in the Beninese cultural context in 2019. PA is assessed
in four domains, including work, transport, domestic and gardening, and leisure time.
The IPAQ-LF-Benin showed excellent test-retest reliability of the different domains and
the sedentary time (all ICCs > 0.94) [36]. In addition, the questionnaire collects specific
information about walking, moderate-intensive, and vigorous-intensive PA in each of
these four domains. The participants were also asked to document the volume of their PA.
This volume was computed by weighting each type of activity by its energy requirements
defined in metabolic equivalent (METs) [36]. In this way, a score in MET-minutes was given
for each domain, each intensity category, and the total PA. Afterward, participants were
classified into three levels of PA, namely low, moderate, and high [36].

2.5.2. Stroke Exercise Preference Inventory-13 (SEPI-13)

SEPI-13 is a questionnaire that assesses the exercise preferences (facilitators) and
barriers of stroke survivors [37]. The questionnaire contains 13 items providing a parsimo-
nious measure for assessing key exercise preferences in the stroke population and a 9-item
module on barriers to exercise participation after stroke. For each item, the participants
chose a number between 0% (don’t agree at all) and 100% (totally agree) to indicate their
level of agreement [37]. The scoring template consists of 7 exercise preference factors: (1)
Supervision-support, (2) Confidence-challenge, (3) Health-wellbeing, (4) Similar others, (5)
Exercise context, (6) Home-alone, and (7) Music-TV; to calculate average factor scores on
factors 1-6 (factor 7 is a single item score). Means and standard deviations for each factor
are provided as a reference (taken from a sample of 134 chronic stroke survivors).

2.6. Statistical Analysis

Statistical analyses were conducted using SPSS version 25.0. For descriptive purposes,
medians and interquartile ranges or means + standard deviations were calculated for
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continuous variables and absolute numbers and percentages for categorical variables.
The physical activity scores assessed with IPAQ were not normally distributed, so they
were transformed into ordinal variables, and ordinal logistic regression was used. The
quantitative variables involved were transformed into categorical variables. So to analyze
the relationships between participant characteristics and the PA level with expected values
higher than five, the Pearson Chi-square test was used. If the expected values were less
than five, a Fisher’s exact test was performed. To estimate the association between the main
variable and covariates, odds ratios and their CI at 95% were performed for the categories.
The level of significance was set to 0.05 throughout the analysis.

3. Results
3.1. Participants

A total of 572 community-dwelling stroke survivors were identified to participate
in this study. Participants were distributed in Parakou (1 = 218), Abomey (1 = 189), and
Porto Novo (1 = 165), and after checking for eligibility, 87 participants were included. The
selection and inclusion of participants are presented in the flow chart in Supplementary
Materials Figure S1.

3.2. Description of the Sample

The 87 included participants were 53 &+ 10 years of age (range 26-74), and 52 of them
were men. Among the participants, 83.9% were married and did not have social insurance
(56.3%). Almost thirty had a secondary education level (34.5%) and were employed (35.6%).
All participants had a stroke at least 3 months before the inclusion, with a mean time after
stroke of 11 (IQR: 15) months. From the total, 71.3% experienced an ischemic stroke, 36.8%
had high blood pressure, and 43.6% had at least two vascular risk factors. Relating to the
functional data, the majority of participants (60%) were mildly disabled (score mRS < 3),
and 72% had good ambulatory functional capacity (FAC > 4). The average distance on
the BMWT was 264.45 = 178.9 m. There was no significant difference (p = 0.64) when
comparing the average distance covered at the first minute (44.18 m £ 24.6) and at the sixth
minute (42.39 m + 24.0), indicating that no motor fatigability was present. On the Borg
scale, only 2% of the participants perceived a maximum effort (Borg [17-20]), 29% perceived
a hard effort (Borg [12-16]), and 69% perceived a light effort (Borg [6-11]) immediately after
this walking test. Regarding home and community environment characteristics, 97.7% of
the participants lived on the ground floor, and 71.3% had dependent children living in their
houses. Most had family to support them (85.1%), 37.9% were dependent on caregivers,
and 23% took public transportation. The description of the sample is summarized in the
second column of Table 1.

Table 1. Stroke survivors’ characteristics associated with moderate-intense PA.

PA Moderate-Intense

Sample o
Mean + SD/Median (IQR)/1 (%) OR (95% IC) P
Yes No
Socio demographic factors
Age (years) 53.6 £10.3 - -
Age category (years)
<50 29 (33.3) 19 (65.5) 10 (34.5) 1
50-60 32(36.8) 18 (56.3) 14 (43.7) 1.5[0.54.2] 0.459
>60 26 (29.9) 13 (50.0) 13 (50.0) 1.9[0.6-5.6] 0.244
Sex
Male 52 (59.8) 29 (55.8) 23 (44.2) 1
Female 35 (40.2) 20 (57.1) 15 (42.9) 0.9[0.4-2.2] 0.899




Int. |. Environ. Res. Public Health 2023, 20, 1784 5o0f 14

Table 1. Cont.

PA Moderate-Intense

Sample o
Mean + SD/Median (IQR)/1 (%) OR (95% IC) P
Yes No
Marital status
Married 73 (83.9) 36 (49.3) 37 (50.7) 1
Single/Divorced /widower 14 (16.1) 13 (92.9) 1(7.1) 0.07 [0.01-0.6] 0.001 *
Profession
Employed 31 (35.6) 21(67.8)  10(322) 1
Independent 23 (26.4) 11 (47.8) 12 (52.2) 2.3[0.7-6.9] 0.140
Unemployed /household /other 33 (37.9) 17 (51.5) 16 (48.5) 1.9 [0.7-5.5] 0.186
Education level
Illiterate 11 (12.6) 6 (57.6) 5(42.4) 1
Primary 28 (32.5) 13 (46.4) 15 (53.6) 1.40.3-5.6] 0.648
Secondary 30 (34.5) 17(56.7)  13(43.3)  0.9[0.2-3.7] 0.903
Superior 18 (20.7) 13 (72.2) 5(27.8) 0.4 [0.09-2.2] 0.331
Social insurance
Yes 38 (43.7) 11(289)  27(71.1)  3.0[1.2-7.4] 0.015*
No 49 (56.3) 27 (55.1)  22(449) 1
Clinical characteristics
Type of stroke
Ischemic 62 (71.3) 36 (58.1) 26 (41.9) 1
Hemorrhagic 18 (20.7) 7 (38.9) 11 (61.1) 2.2[0.7-6.4] 0.151
Non determined 7 (8.0) 6 (85.7) 1(14.3) 0.2 [0.03-2.0] 0.156
Time after stroke (months) 11 (IQR: 15) - -
Time after stroke category (months)
[0-6] 25 (28.7) 16 (64.0) 9 (36.0) 1
[6-12] 25 (28.7) 17 (68.0) 8(32.0) 0.8 [0.3-2.7] 0.765
>12 37 (42.6) 16 (43.2) 21 (56.8) 2.3[0.8-6.6] 0.108
Vascular risk factors (before stroke)
None 13 (14.9) 2 (15.4) 11(84.6)  6.8[1.3-349] 0.021 *
High blood pressure 32 (36.8) 11 (34.4) 21 (65.6) 2.3[0.9-6.2] 0.081
Diabetes 4 (4.6) 4 (100.0) 0(0.0) -
At least two risk factors/other 38 (43.6) 21 (55.3) 17 (44.7) 1
Stroke topography
Unknown 35 (40.2) 19(543)  16(457) 1
Mild cerebral artery 32 (36.8) 22 (68.8) 10 (31.2) 0.5[0.1-1.5] 0.224
Cerebral anterior/Cerebral posterior 6 (6.9) 5(83.3) 1(16.7) 0.2 [0.02-2.2] 0.190
Other 14 (16.1) 3(21.4) 11(78.6)  4.4[1.0-184]] 0.036*
Affected hemisphere
Left 56 (64.4) 23 (41.1)  33(58.9) 1
Right 31 (35.6) 15(484)  16(51.6)  0.7[0.3-1.8] 0.510
Functional rehabilitation after stroke (months)
<1 28 (32.2) 8 (28.6) 20(714)  22[0.7-6.5] 0.156
1-3 30 (34.5) 14 (46.7) 16 (53.3) 1
46 13 (14.9) 8 (61.5) 5 (38.5) 0.5[0.1-2.1] 0.370
>6 16 (18.4) 8 (50.0) 8 (50.0) 0.9 [0.3-2.9] 0.829
Other therapy
No 19 (21.8) 10 (52.6) 9 (47.4) 1.2[0.4-34] 0.714

Yes 68 (78.2) 39 (574)  29(42.6) 1
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Table 1. Cont.

PA Moderate-Intense

Sample o
Mean = SD/Median (IQR)/ (%) OR (95% IC) P
Yes No
Modified Rankin Scale
<3 60 (69.0) 21 (35.0) 39 (65.0) 1
>3 27 (31.0) 17 (63.0) 10 (37.0) 0.3 [0.1-0.8] 0.014 *
Functional Ambulatory Classification
<4 15 (17.2) 11 (73.3) 4(26.7) 0.20.1-0.8] 0.019 *
>4 72 (82.7) 27 (37.5) 45 (62.5) 1
6MWT (m) 245.0 +178.9 - -
Borg (after 6MWT)
>12 27 (31.0) 16 (59.3) 11 (40.7) 0.4 [0.2-1.0] 0.049 *
<12 60 (69.0) 22 (36.7) 38 (63.3) 1
Home and community factors
Living condition
Family home 29 (33.3) 16 (55.2) 13 (44.8) 1.0[0.4-2.4] 0.968
Apartment 5(5.7) 4 (80.0) 1(20.0) 0.3 [0.03-2.9] 0.275
House home 53 (60.9) 29 (54.7) 24 (45.3) 1
Living situation
Living alone 4 (4.6) 3(75.0) 1 (25.0) 0.6 [0.1-5.8] 0.537
Dependent children 62 (71.3) 39 (62.9) 23 (37.1) 1
Living with others 21 (24.1) 14 (66.7) 7 (33.3) 0.8 [0.3-24] 0.756
Driving status
Independent 34 (49.1) 22 (64.7) 12 (35.3) 1
Dependent on caregiver 33 (37.9) 13 (39.4) 20 (60.6) 2.8 [1.0-7.6] 0.038 *
Public transportation 20 (23.0) 14 (70.0) 6 (30.0) 0.8 [0.2-2.6] 0.690
Available support
No 13 (14.9) 9 (69.2) 4 (30.8) 0.5[0.1-1.8] 0.375
Yes 74 (85.1) 40 (54.1) 34 (45.9) 1

* Statistically significant (p < 0.05).

3.3. Physical Activity Level and Perceived Barriers and Facilitators for Stroke Survivors
3.3.1. Level of PA Practice for People with Stroke

The PA levels of the stroke patients, measured with IPAQ-LF-Benin, is shown in
Table 2. People with stroke reached 985.5 (IQR: 2520) MET-minutes per week as total PA
level. Looking at the specific domains of the IPAQ-LF-Benin, participants were mainly
active in the transport domain with a median MET-minutes per week of 231 (IQR: 693).
Participants were least active at work, domestic, and leisure domains, with a median
MET-minutes per week of 0. Thus it was seen that more than 75% of the subjects obtained
a zero PA intensity score in all these three IPAQ domains and that only 25% of the subjects
had a score of 370 MET-minutes per week and 400 MET-minutes per week, respectively, in
the domestic and leisure domains. Although some had a score in three domains of IPAQ
(transportation, domestic, and leisure), they did not reach the 600 MET-minutes per week
required to qualify them as moderately sufficient activity except in transport, where 25%
reached 693 MET-minutes per week. This means that at least half of the patients did not
perform moderate to intense physical activities. Note that in the area of work where the
central tendencies gave 0, there were some who gave results (see the maximum in Table 1).
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Table 2. Results of the IPAQ-LF-Benin.

Intensity of Activity Median MET-Minutes/Week (IQR) Minimum Maximum
Total physical activity 985.5 (IQR:2520) 0 56,826
MET-minutes/week per domain
Total work 0 (IQR: 0) 0 20,853
Total transport 231 (IQR:693) 0 5544
Total domestic 0 (IQR:370) 0 35,280
Total leisure 0 (IQR:400) 0 6344
MET-minutes/week per domain category
Total walking activity 396 (IQR:1254) 0 12,078
Total moderate activity 120 (IQR:540) 0 55,440
Total vigorous activity 0 (IQR: 0) 0 7200

Regarding the three sub-categories of each domain of the IPAQ, we found the median
MET-minutes per week of the walking activity category had the highest median MET-
minutes per week with a value of 396 (IQR: 1254). The participants performed the least
activity in the vigorous activity category with a median MET-minutes per week of 0. This
means that at least half of the sample did not do any vigorous walking activity.

Summarizing the participants’ total PA intensity into three levels (low, moderate, and
high) as shown in Table 3, few (5.8%) of the sample performed intense PA at least three
days per week, resulting in energy expenditure of at least 1500 METs, unlike 52.9% who
had low PA intensity. Nearly half of the participants (41.4%) performed moderate PA or
walking per day for at least five days per week.

Table 3. PA intensity resulting in energy expenditure.

Sex Age Category
Type of Physical Activity Male Female [20-40] [40-60] [60-80]
(n=52) (n =35) n=6) (n = 58) (n =23)
Intense PA at least 3 days/week, resultingin ~ No 50 (57.5) 32 (36.8) 6 (6.9) 55 (63.2) 21 (24.1)
energy expenditure of at least 1500, N (%) Yes 2(2.3) 3(3.4) 0(0.0) 3(3.5) 2(2.3)
At least 30 min of moderate PA or No 26 (29.9) 25 (28.7) 3(3.5) 33 (37.9) 15 (17.2)
walking/day for 5 days or more/week, N (%)  Yes 26 (29.9) 10 (11.5) 3(3.5) 25 (28.7) 8(9.2)
. . . No 26 (29.9) 13 (14.9) 5(5.7) 22(25.3) 12 (13.8)
Low intensity, N (%) Yes 26 (29.9) 22 (25.3) 3(3.5) 31 (35.6) 14 (16.1)
Level of activity N (%)
Low 46 (52.9%)
Moderate 36 (41.4%)
High 5 (5.7%)

The cross-analysis of the level of PA of the participants by IPAQ domains showed that
of the 21 subjects who had work activity, half (55.3%) practiced moderate PA. For the active
transport domain, it is walking that predominated (92.0%) in 62 stroke survivors. In the
fields of domestic and gardening activities, moderate yard chores were most frequently
done (56.4%), and walking was rated as the highest in the leisure domain (62.9%), respec-
tively, in 35 and 41 participants. Individuals spent an average time of 5 days per week
for at least 30 min per session on predominant PA domains. More details can be found in
Supplementary Materials Tables S1 and S2.

3.3.2. Barriers and Facilitators

Figure 1 shows the Barriers and facilitators factors of PA in our sample measured
with SEPI-13. Beninese participants with stroke reported a lack of information about
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exercise as the highest barrier, 45.3% of the score. Furthermore, hard getting started to
exercise (score = 39.5%), fear of falling (score = 34.8%), and hard getting to places to exercise
(score = 29.9%) were reported as the three highest barriers. The participants (score = 15.6%)
were worried that exercise might cause them to have another stroke. Regarding the
facilitators, the main factor was “exercise context” with 90.2% of responses, which means
a preference for exercise with family or friends, outdoors, for relaxation or enjoyment.
Other important facilitators were the “health-wellbeing” and “supervision-support” factors
with, respectively, a mean response of 79.9% and 78.3% indicating that a major part of
the participants liked to exercise for health that makes them feel good. In addition, they
preferred a trained instructor for receiving feedback and support. The lowest facilitator
was the “music-TV” factor, with a mean response percentage of 44.0; thereby, listening to
music or watching TV during exercise was less important for the participants.

Barriers factors for PA

Hard to get stated

Feel too tired

Think it's unsafe

Hard to get to places

Worry to fall

Don't have enough information
Causes pain

Too expensive

Another stroke

0.

o

0 10.00 20.00 30.00 40.00 50.00 60.00

Score (Percentages)

(a)

Facilitators factors for PA
Music-TV - I —
Similar-other
Home-alone
Exercise context
Health-Wellbeing

Confidence-challenge

Supervision-support
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00
Score (percentages)

(b)

Figure 1. Participants perceived barriers (a) and facilitators (b) to engage in physical activity measured
by SEPI-13 (percentage mean with confidence interval).
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3.4. Relationship between PA Level and Other Factors

Participants’ characteristics associated with the level of PA are shown in Table 3.
The socio-demographic characteristics, such as marital status and social insurance, were
significantly associated with moderate to intense PA with, respectively, a p-value of 0.001
and 0.015. Regarding the clinical data, stroke topography (p = 0.036), vascular risk factor
before stroke (p = 0.021), level of disability (p = 0.014), functional ambulatory classification
(p = 0.019), and effort perception after SMWT (p = 0.049) were significantly related with the
level of PA. Community environment characteristics regarding driving status (p = 0.038)
showed significant associations with the level of PA.

Summarized, the parameters: being married, not having social insurance, having a
stroke risk factor (at least 2), having more disability, having fewer ambulatory capacities,
and reporting a high perception of effort and dependency on someone for transport, may
contribute to explain a low level of physical activity for stroke survivors in Benin.

4. Discussion

This study aimed to investigate the level of PA, the perceived barriers and facilitators,
and the factors influencing PA level to engage in PA in chronic community-dwelling stroke
survivors in Benin. Participants were mainly active in the transport domain and were
least active in the work, domestic, and leisure domains. Walking activity was the highest
physical activity, and more than half of stroke survivors had a low level of PA.

To stimulate health benefits, it is recommended a minimum of 150 min per week of
moderate-intensity PA (30 mn per day for at least 5 days) [21]. Only 41.4% of participants
reached this recommendation, 5.7% reached the high level, and 52.9% had a low level
which meant a low level of AP for stroke survivors in Benin. A similar result was observed
by Houehanou et al. (2022) [38] in an urban community of Parakou, Northern Benin, with
(a 51.1%) prevalence of low physical activity practice for stroke survivors. Looking at the
study of Idowu et al. (2015), 80.2% of the Nigerian chronic stroke participants had a low
PA level evaluated with the IPAQ-LF [26]. In addition, given that Nigeria is a neighboring
country of Benin and also a lower-middle-income country, the results can be compared
to some extent. These results show an inconsistency regarding the PA level of chronic
stroke participants. Current literature reports that the prevalence of low PA among chronic
stroke survivors in high-income countries ranges from 45.4 to 53.5%, within which falls
the prevalence found in the present study [39,40]. In this study, men were less active
than women in the leisure domain and were most active in the work domain. This can
be explained by the fact that usually, in African countries, women take care of domestic
activities, and men work outdoors [41,42]. Prior research has also shown that individuals
in low-income countries are less likely to engage in leisure time activities compared with
high income countries [43].

The results of this study showed that people with chronic stroke in Benin prefer to
exercise with family or friends, outdoors, for relaxation or enjoyment. This may explain
why there is a significant association between the fact of having children and the practice
of PA. In addition, a major proportion of the participants liked to exercise for health,
which makes them feel good, as part of their daily activities. Moreover, they preferred
a trained instructor, receiving feedback, and having someone at hand to help if needed;
but listening to music or watching TV during exercise was less important. There were
some similarities and some differences in perceived barriers to PA, while facilitators to PA
resonated with the literature. Our result was similar to the current literature showing that
facilitators related to physical health were the most common [37,44]. Barriers identified in
our study were mainly a lack of information about exercise, fear of falling, getting started to
exercise, and getting to places to exercise. This is in line with the two reviews that reported
barriers and facilitators for PA participation in disabled individuals [45,46]. Since the study
was conducted in a low-middle-income country where facilities such as stroke groups or
community rehabilitation centers are rare [47], participants did not have the opportunity to
participate in adaptive PA every day. Similar results were found in the current literature in
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low-, middle-, and high-income countries [26,44,48]. Therefore, it is important to provide
sufficient information, accessibility, and safety in the development of an exercise program
with a focus on health and wellbeing for people with chronic stroke.

The results of our study also show that individuals living in Benin perceived differ-
ent barriers to PA compared with those documented in the literature. For example, in a
systematic review by Nicholson et al. (2012), the most commonly reported barriers were en-
vironmental issues (access, transportation, and cost) [49]. However, Benin stroke survivors
did not perceive environmental barriers to be among the obstacles to accessing PA. The
most commonly reported barrier to PA in this study (i.e., fear of falling) was also reported
by stroke survivors living in England (n = 76.70% > 1 year post-stroke) [50]. In addition,
variability in the exercise facilitators and barriers is seen by high standard deviations. This
was also found in the literature [37]. Therefore, a stroke exercise program should be made
individually and should take into account personal facilitators and barriers.

Being married, not having social insurance, having a stroke risk factor (at least 2), hav-
ing more disability, having a less ambulatory condition, having a high perception of effort,
and being dependent on someone for transport were factors associated with a moderate
to intense PA. Our results were in agreement with some of the literature [49,51,52], which
found that a major barrier to following the treatment plan and/or a healthy lifestyle includ-
ing PA was income and/or lack of insurance [52]. Webb and Gonzalez (2006) [53] noted
that communication between the healthcare provider and the client might be enhanced
by the healthcare provider becoming more aware of issues that affect the client, such as
financial stress.

As having a vascular risk factor may inhibit PA in stroke survivors, some authors also
found that stroke survivors with hypertension were less likely to engage in recommended
aerobic activity [54-56]. In addition, it was found in the literature that those who were
married and lived with their spouse were less likely to have a long period of sedentary life
and therefore a better level of PA [57,58], which is in line with the findings of the present
study, which showed that most participants like to exercise with family or friends.

4.1. Strengths and Limitations

The use of IPAQ-Bénin is a real asset because it is validated according to the culture and
the French spoken in Benin and is, therefore, the best instrument for measuring the physical
activity of stroke survivors in Benin. In addition, the SEPI-13 ensured that we investigated
a wide range of personal and environmental contextual influences and were successful in
categorizing participants’ responses to meaningful theoretical domains. Participants were
all at least three months post-stroke and had been discharged from hospital. This allowed us
to understand the difficulties these participants faced after discharge and throughout their
community-dwelling stay post-stroke. Another strength of this study was that the level
of PA and the exercise facilitators and barriers are broadly inventoried among Beninese
chronic stroke survivors. This inventory can provide the information to adequately set up
a stroke rehabilitation program.

An interview bias by the participant was possibly present when taking the IPAQ-LF-
Benin by giving socially desirable answers [59]. This is the case of sitting time questions
with the IPAQ-LF-Benin that demonstrated invalid results. Thereby, the results of the sitting
time were not included in the statistical analysis. Considering all these remarks, the results
of the IPAQ-LF-Benin and SEPI-13 may be biased.

4.2. Implications and Recommendations for Clinical Field and Future Research

The results of this study showed the need to increase the PA level among chronic
stroke survivors in Benin. There is a need for additional approaches that consider the
individual exercise facilitators and barriers to improving the level of PA in people with
chronic stroke. Home-based rehabilitation programs already showed positive results in
improving the level of PA in this population [60]. Additionally, PA after stroke can be
increased by using mobile health (mHealth) applications [61]. Thereby, home-based or
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mHealth rehabilitation programs are potential additional approaches to stimulate the level
of PA in chronic stroke survivors. Moreover, these approaches aiming at PA are easy and at
a low cost and therefore applicable in low- and middle-income countries [62]. In this way,
considering the exercise facilitators and barriers in these additional rehabilitation programs
could be a successful solution to increase PA in chronic stroke survivors.

5. Conclusions

The results of this study showed that most of the chronic community-dwelling stroke
survivors in Benin did not meet PA recommendations. Additionally, there is a need for new
approaches that consider the individual exercise facilitators and barriers to improving the
level of PA in people with chronic stroke. Services must adapt to address these perceived
barriers and build upon the perceived facilitators. These data have implications for health
care and exercise professionals who wish to help stroke survivors to become more physically
active by allowing targeted interventions to be designed and delivered.
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