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Abstract

:

Stroke self-efficacy is under-investigated in sub-Saharan Africa. In particular, studies focusing on the relationship between self-efficacy and post-stroke functional outcomes are scarce. This cross-sectional study aimed to explore the association between self-efficacy and post-stroke activity limitations, locomotor ability, physical activity, and community reintegration in Benin, a sub-Saharan African country. To achieve this purpose, a selection of stroke patients was made from the admission registers of the physiotherapy clinics (rehabilitation units) of three reference hospitals in Benin from January to April 2018. Stroke patients who were still continuing their rehabilitation sessions were informed by direct contact. Those who had already finished their sessions were informed by telephone. Sixty stroke patients of those contacted gave their consent and were recruited for this study. The sample consisted of 44 men and 16 women with a mean age of 56.7 ± 10.4 years. Activity limitations, locomotor ability, physical activity, community reintegration, and self-efficacy were self-reported using ACTIVLIM-Stroke, Abiloco-Benin, the Africa francophone version of the International Physical Activity Questionnaire (IPAQ-AF), the Reintegration to Normal Living Index (RNLI), and a French version of the Stroke Self-efficacy Questionnaire (SSEQ-F), respectively. Spearman’s rank correlation coefficients (ρ) were calculated to characterize the relationship between self-efficacy and activity limitations, locomotor ability, physical activity, and community reintegration. According to the results, self-efficacy showed a moderate correlation with physical activity (ρ = 0.65; p < 0.001) and high correlations with activity limitations (ρ = 0.81; p < 0.001), locomotor ability (ρ = 0.72; p < 0.001), and community reintegration (ρ = −0.84; p < 0.001). Thus, self-efficacy emerges as an important factor associated with the functional recovery of stroke patients in sub-Saharan Africa.
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1. Introduction


Stroke is one of the most serious health problems worldwide, with dramatic consequences leading to long-term disability [1,2]. Stroke survivors experience physical and psychosocial disabilities that negatively impact their daily life activities [3,4]. To promote a good recovery and a gradual return to optimal health-related quality of life, several constructs, such as stroke impairments, activity limitations, and participation restrictions, are commonly assessed by health professionals [5,6,7]. These serve as a guide for developing personalized treatments for each post-stroke patient during the rehabilitation process. Among others, perceptions of self-efficacy, activity limitations, locomotor ability, physical activity, and community reintegration appear to be important constructs to consider [8]. Self-efficacy is a psychological construct defined as the belief in one’s capabilities to organize and execute the courses of action required to produce given attainments [9,10,11]. Self-efficacy is considered a major basis of any decision to act [9,10,11] and appears as a previous step in the process of accomplishing tasks. The measure of post-stroke self-efficacy allows the appraisal of the individual’s confidence in their functional performance after stroke [9,10,11]. Therefore, it could be inferred that stroke survivors who exhibit better self-efficacy should have fewer activity limitations. Activity limitations are the difficulties a person might have in executing daily activities [6,12]. The main activity limitations in stroke patients are the inability to walk independently as well as difficulties performing daily life and self-care activities (e.g., bathing, eating, dressing, washing, cooking, and cleaning) [13,14,15,16]. This can affect their locomotor ability and their community reintegration and could predispose them to a risk of physical inactivity. Locomotor ability relates to functional locomotion (i.e., walking) [17], which is one of the primary rehabilitation goals for stroke survivors and their most practiced physical activity [18,19,20]. Since many stroke survivors have low levels of physical activity [21], which can lead to a recurrence of stroke [22], physical activity should be considered among post-stroke rehabilitation interventions. In fact, studies have shown that physical activity has both preventive and curative effects in the management of stroke [23,24]. Furthermore, in addition to improving locomotor ability and physical activity, undoubtedly, one of the ultimate goals of patients with stroke undergoing rehabilitation is their satisfactory reintegration into the community. Community reintegration is defined as the reorganization of physical, psychological, and social characteristics so that the individual can resume well-readjusted living after incapacitating illness or trauma [25,26]. This can have a significant impact on the quality of life of stroke patients [27]. While the constructs of activity limitations, locomotor ability, physical activity, and community reintegration are all inter-related, their improvement could also reinforce self-efficacy. Unfortunately, very few studies exist that have evaluated self-efficacy in stroke survivors in sub-Saharan Africa. In particular, the relationship between self-efficacy and post-stroke functional outcomes has been under-investigated. Thus, this study aimed to investigate the relationships between self-efficacy and activity limitations, locomotor ability, physical activity, and community reintegration in stroke patients in Benin, a sub-Saharan Africa country. Since community reintegration is one of the variables of interest, this study specifically focused on stroke patients in the subacute and chronic phases. We hypothesized that in people with stroke, there would be a significant relationship between self-efficacy and each of these outcome measures.




2. Materials and Methods


2.1. Study Participants and Recruitment


From January to April 2018, a convenience sample of sixty stroke survivors were recruited from the physiotherapy clinics of the rehabilitation units of three reference hospitals (Centre National Hospitalier Universitaire Hubert Koutoukou Maga, Hôpital d’Instruction des Armées, and Centre Hospitalier Universitaire Départemental de l’Ouémé-Plateau) in Benin, a West African country. A selection of stroke patients was made from the admission registers of these units. Stroke patients who were still continuing their rehabilitation sessions were informed by direct contact. Those who had already finished their sessions were informed by telephone. To be enrolled in this cross-sectional study, participants had to meet the following inclusion criteria: (1) a diagnosis of stroke in the subacute (1 week to 6 months after stroke) or chronic (>6 months after stroke) phase; (2) age ≥ 18 years old; (3) able to walk without gait aids; and (4) have the cognitive abilities to complete questionnaires (Score of Mini-Mental State Examination ≥ 24 [28,29]). Stroke patients with other conditions or disabilities that could affect their mobility, such as Parkinson’s disease or knee arthrosis, were excluded. The Research Ethics Committee of the Centre Intégré Universitaire de Santé et de Services Sociaux de la Capitale Nationale (CIUSSS-CN, Quebec, QC, Canada) and the local Ethics Committees of participating hospitals approved the study protocol. All participants signed the informed consent form.




2.2. Measures


Self-efficacy, activity limitations, locomotor ability, physical activity, and community reintegration were measured using interview-based questionnaires. Among others, the interview administration method had the advantage of explaining the questionnaires’ items in local languages to patients where needed. To avoid bias in patient responses that could be related to fatigue, questionnaires were administered in two sessions, labeled T1 and T2. During T1, after the collection of general information, including age, gender, height, weight, time since stroke, educational level, and employment status, ACTIVLIM-Stroke [6], Abiloco-Benin [17], and the Stroke Self-efficacy Questionnaire (SSEQ) [9,10,11] were administered. During T2, scheduled two days later, the Africa francophone version of the International Physical Activity Questionnaire (IPAQ-AF) [30,31] and the Reintegration to Normal Living Index (RNLI) [32] were administered. Since Benin is a francophone country, a French version of each questionnaire was used. ACTIVLIM-Stroke is a questionnaire designed to measure activity limitations in stroke survivors, and it presents excellent test-retest reliability (ICC = 0.92; p < 0.001) and demonstrates construct validity (r = 0.83; p < 0.001) with the Barthel index in a mixed sample of stroke patients from Belgium and Benin [6]. Abiloco-Benin is a questionnaire used to measure functional locomotion ability in stroke patients. This questionnaire is validated in the socio-cultural context of Benin. It presents excellent test-retest reliability (ICC = 0.95; p < 0.001) and shows construct validity (r ≥ 0.75; p < 0.001) with the 6-minute walk test, the 10-meter walk test, the subscale mobility of the Functional Independence Measure, and the Functional Ambulation Classification [17]. The IPAQ-AF is also a validated questionnaire in stroke patients in Benin. It shows excellent test-retest reliability (ICCs ≥ 0.94; p < 0.001) [30] and demonstrates construct validity (ρ = 0.91; p < 0.001) with step counts from an activity tracker [31]. The IPAQ-AF allows the reporting of physical activity in the past seven days and provides a subjective measure of physical activity [30,31,33]. The RNLI is a generic questionnaire that focuses on the community reintegration of patients with traumatic and neurological conditions. The RNLI shows good test-retest reliability (ICC: 0.83–0.87; p < 0.001) and has significant correlations (r: 0.25–0.77; p < 0.001) with related scales, such as anxiety, depression, daily activity, and quality of life outcome measures [32]. The SSEQ measures the confidence in functional performance after stroke [9,10,11]. Since there is no French version of the SSEQ to our knowledge, we translated and adapted the original 13-item and 4-point scale English version of the SSEQ [11] into a French version (SSEQ-F) in Beninese stroke survivors before its use for data collection. This French version of the SSEQ was obtained following cross-cultural adaptation for self-reported measures established by Beaton et al. and by Guillemin et al. [34,35]. The process that led to the SSEQ-F was conducted in five stages, which are described in the appendix (Table A1). Higher scores for ACTIVLIM-Stroke, Abiloco-Benin, and the IPAQ-AF indicate good recovery within those areas. For the SSEQ-F, a high score indicates a higher level of self-efficacy. Finally, for the RNLI, higher scores indicate low community reintegration levels. Data collection was conducted by a single physiotherapist (ASH).




2.3. Statistical Analysis


Data analyses were performed using Statistical Package for the Social Sciences (SPSS) version 21 for Windows 10. Quantitative variables (age, body mass index (BMI), and time since stroke) are described as mean ± standard deviation (SD) or as median and interquartile range, depending on whether they are normally distributed or not. Qualitative variables (gender, educational level, and employment status) are presented as frequency and percentage (%). The relationships between self-efficacy and activity limitations, locomotor ability, physical activity, and community reintegration in stroke patients were investigated using Spearman’s rank correlation coefficients (ρ) since some of these variables were not normally distributed (Kolmogorov–Smirnov p-values < 0.05) [36,37,38]. Correlations were considered negligible if the absolute coefficient value was between 0 and 0.30, low for 0.30 to 0.50, moderate for 0.50 to 0.70, high for 0.70 to 0.90, and very high for 0.90 to 1 [36]. Results were considered statistically significant at the 5% significance level (p < 0.05).





3. Results


3.1. Sociodemographic Characteristics


The sociodemographic characteristics of the participants are reported in Table 1. The sample (60 stroke patients with mean age ± SD of 56.7 ± 10.4 years old) included 44 men and 16 women. The average BMI was 26.4 ± 3.7 kg/m², with a predominance of overweight patients (48.3%). The time since stroke (median/interquartile range) was 14.1/40.9 months.




3.2. Participants’ Recovery Profiles


Table 2 provides the scores of the different post-stroke outcomes. For self-efficacy, activity limitations, locomotor ability, and physical activity, the patients’ mean scores were approximately between 30 and 44 % of the constructs’ maximum obtainable scores. Only community reintegration showed a mean score exceeding 50% of the maximum obtainable score.




3.3. Relationships between Self-Efficacy and Activity Limitations, Locomotor Ability, Physical Activity, and Community Reintegration Scores in Stroke Patients


The results of the correlation analyses performed between self-efficacy and each of the other post-stroke outcomes are presented in Figure 1. In summary, stroke self-efficacy was highly correlated with activity limitations (ρ = 0.81; p < 0.001), locomotor ability (ρ = 0.72; p < 0.001), and community reintegration (ρ = −0.84; p < 0.001), while it showed a moderate correlation (ρ = 0.65; p < 0.001) with physical activity.





4. Discussion


The stroke rehabilitation literature highlights the need to understand the association between different post-stroke outcomes to develop the most impactful interventions to promote recovery and community reintegration [39,40]. This study specifically sought to investigate the relationships between self-efficacy and activity limitations, locomotor ability, physical activity, and community reintegration in stroke patients in Benin. First of all, the results revealed a young population (an average age of 56.7 ± 10.4 years old) and a male predominance. These results are consistent with those of other studies conducted in sub-Saharan Africa [41,42,43,44] and call for epidemiological studies focusing on the occurrence of stroke in this region. Consistent with our initial hypothesis, there are moderate to high correlations between self-efficacy and activity limitations, locomotor ability, physical activity, and community reintegration in this population.



Self-efficacy has a high negative correlation with activity limitations. Hence, in our sample, stroke patients with higher self-efficacy presented lower activity limitations. While the directionality of the relationship between self-efficacy and activity limitations cannot be determined from our data, these results are comparable to those of studies in developed countries [45,46,47,48]. Suwandewi et al. found that there was a significant relationship between self-efficacy and the ability to perform daily living activities in patients with stroke [45]. Korpershoek et al. observed that stroke patients with high self-efficacy functioned better in daily activities than those with low self-efficacy [46]. Similarly, Szczepańska-Gieracha and Mazurek found that stroke patients who did not show an improvement in self-efficacy had a poorer functional status [47]. Conversely, Volz et al. observed that dissatisfaction with recovery after stroke might lead to decreased self-efficacy [48]. As such, rehabilitation professionals, regardless of geographic location, should make periodic assessments of self-efficacy in stroke patients to clearly identify problematic activities. The results will serve as a guide to provide patients with personalized care programs.



Self-efficacy was highly related to locomotor ability in our sample. Thus, to improve functional locomotion ability in stroke patients living in sub-Saharan Africa, self-efficacy could be a rehabilitation target. We know from previous work by French et al. that self-efficacy is a mediator of the relationship between the performance metrics of locomotion and activity participation post-stroke [49]. It is well known clinically that to regain independent gait, improvements in basic parameters such as muscle strength and balance are not sufficient, thus suggesting that the contribution of self-efficacy is important. This is why French et al. suggested that clinicians administer self-efficacy and performance-based measures during the rehabilitation intervention to determine the most accurate holistic portrait of patients after stroke [49]. Physical therapists could then seek to improve self-efficacy to optimize outcomes. Interestingly, other authors have shown that this relationship between self-efficacy and locomotor ability is bidirectional. For instance, Lee et al. demonstrated that the fall-related self-efficacy of chronic stroke patients increased significantly when receiving either a community-based walking program or treadmill walking training compared to a control group [50]. This highlights the importance of assessing and targeting both self-efficacy and locomotor ability in post-stroke rehabilitation settings.



The correlation between self-efficacy and physical activity was moderate and is the lowest correlation revealed by our analyses. This may be explained by the criterion used, according to which only activities that lasted at least 10 consecutive minutes could be reported in the individuals’ answers to calculate IPAQ-AF scores [33]. However, this finding is still significant and enables us to suggest that the improvement of physical activity in sub-Saharan African stroke patients could depend, among other factors, on their self-efficacy. A systematic review and meta-analysis carried out by Thilarajah et al. supports this, as self-efficacy was among the factors that were found to be associated with post-stroke physical activity [51]. It is also well known that the use of physical activity as a therapeutic strategy helps to maximize the functional recovery of stroke survivors [24]. Again, our data cannot inform on the directionality of the relationship between self-efficacy and physical activity, but it is also conceivable that physical activity could impact self-efficacy. Indeed, as stroke patients’ physical activity levels improve, their functional recovery will also improve, and they will gain confidence in their functional performance, which is the basis of self-efficacy.



Self-efficacy showed a high correlation with community reintegration, and the strength of this correlation is the highest in our study. Community reintegration is a construct intimately linked to the other post-stroke outcomes measured here, as impairments in locomotor ability, activity limitations, and reduced physical activity will all, to varying degrees, impact the ability of stroke survivors to interact with their environment and the larger community. Again, our data cannot inform on the causal connection between self-efficacy and community reintegration, but a study by Olawale et al. in Nigeria demonstrated that balance self-efficacy (the confidence degree of a person in performing an activity without losing balance) [52] was one of the significant predictors of community reintegration in a sample of adult patients with stroke [39]. Similarly, Pang et al. affirmed that balance self-efficacy is an independent predictor of satisfaction with community reintegration in older adults with chronic stroke [53]. These studies, in combination with our results, suggest that interventions for self-efficacy during the rehabilitation process of stroke survivors could facilitate/improve community reintegration.



In general, the importance of monitoring patients’ self-efficacy during post-stroke rehabilitation has been largely proven. Self-efficacy is a psychological construct defined as the belief in one’s capabilities to organize and execute the courses of action required to produce given attainments [9,10,11]. In fact, this construct provides additional energy for action to people so that the stronger the conviction, the higher the goals and the stronger the commitment to achieving the goals, despite any adversities [47]. Thus, despite the occurrence of physical disabilities and psychosocial affective disorders, stroke survivors with higher self-efficacy levels have the potential for gradual recovery during the rehabilitation process. Korpershoeh et al. concluded that it is necessary to emphasize the role of self-efficacy in the care of stroke patients [46]. Regarding the scores of the post-stroke outcomes measured in our sample, we observed average scores lying mainly between 30 and 44 % of the maximum obtainable scores, while most of the patients (68.3%) were more than 6 months post-stroke. For these patients, physiotherapy care consisted mainly of joint mobilization, stretching, neuromuscular solicitation, grip and walking exercises, and balance and proprioception exercises. Importantly, assessments and interventions targeting self-efficacy were not part of the care plan. Future work should identify whether including self-efficacy interventions within the care plan improve clinical outcomes in the context of sub-Saharan African countries.



Our study has some limitations that we want to raise. The use of convenience sampling, some inclusion criteria (stroke patients able to walk without gait aids and the inclusion of stroke patients with potentially a 1-week post-stroke delay who largely did not experience daily life in the community), and the use of an adapted (in the context of Benin) version of the self-efficacy questionnaire that was not previously fully validated could impact the generalizability of the results. Additionally, our study was performed using a cross-sectional design. It would have been relevant to conduct a longitudinal study to better appreciate the variables of interest in relation to specific interventions and follow-up over time. However, this study presents findings that may be relevant for the rehabilitation field in the context of sub-Saharan African countries, specifically the role of self-efficacy in the management of post-stroke outcomes.



Overall, the findings of this study lead to some implications in the field of rehabilitation for stroke patients living in sub-Saharan African countries. First, self-efficacy emerges as an important factor associated with the recovery of stroke patients. Second, for successful recovery over time, rehabilitation professionals should monitor stroke patients’ self-efficacy in addition to standard performance-based measures to develop personalized care programs based on the results. In fact, self-efficacy could be achieved and performed using four strategies: (1) mastery (i.e., performance accomplishment), (2) vicarious experience (i.e., observing one’s peer succeed), (3) verbal persuasion, and (4) the individual’s psychological state [9,46,54,55,56,57]. Rehabilitation professionals should insist on the stroke patient’s ability to successfully perform functional activities (mastery), as they have an impact on confidence and belief in one’s competence. Verbal persuasion through positive feedback and motivation should be used to boost the willingness of stroke patients to accomplish rehabilitation tasks. Group exercises in the rehabilitation process should be organized, as they can allow vicarious experiences in stroke patients. Additionally, rehabilitation professionals can request the intervention of psychologists for stroke patients to improve their psychological state. This can help stroke survivors to maximize their potential. Specifically, the improvement of self-efficacy through mastery, vicarious experience, verbal persuasion, and the individual’s psychological state is not direct. There is an intermediate stage, which is self-management. Self-management represents the tasks that individuals must undertake to live with one or more chronic conditions [58,59]. It consists in having the confidence to deal with the medical management, role management, and emotional management of the condition [58]. This important link between self-efficacy and self-management is sufficiently demonstrated by growing evidence [58,59,60,61]. Third, there is a need to expand the validation process of this French version of the SSEQ for its use in a French-speaking context. Like the English [10], Turkish [62], Chinese [63], Portuguese [64], Danish [65], and Hausa [66] versions, it is important to complete the validation process of the SSEQ-F, which, through the results of our study, demonstrated concurrent validity with ACTIVLIM-Stroke (ρ = 0.81; p < 0.001), Abiloco-Benin (ρ = 0.72; p < 0.001), the IPAQ-AF (ρ = 0.65; p < 0.001), and the RNLI (ρ = −0.84; p < 0.001). On this occasion, the reliability and responsiveness will be tested in order to make available a fully validated French version of the SSEQ that can allow the measurement of self-efficacy among stroke patients in French-speaking countries of sub-Saharan Africa.




5. Conclusions


Self-efficacy emerges as an important factor associated with the functional recovery of stroke patients in sub-Saharan Africa.
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Table A1. Translation and adaptation process of SSEQ into SSEQ-F.






Table A1. Translation and adaptation process of SSEQ into SSEQ-F.





	Stages
	Assignments
	Responsible People
	Results Obtained





	Stage 1: Initial translation.
	Assignment:

To translate the original English version of the SSEQ into Beninese French.
	02 people:

-1 physiotherapist (PhD degree) [informed translator TR1]

-1 linguist (Master’s degree)

[naive or uninformed translator TR2].
	Production of two independent French versions of the SSEQ named

T1 & T2 respectively.



	Stage 2: Synthesis of the translations.
	Assignments:

To work together, to resolve any discrepancies, and to obtain a consensual French version of the SSEQ (SSEQ-F).
	02 people:

- TR1

- TR2
	Production of the first experimental version of the SSEQ-F (T1-2) from T1 & T2



	Stage 3: Back translation.
	Assignments:

To work from T1-2 version and to create two back translations BT1 & BT2 totally blind to the original version of the SSEQ.
	02 people:

Individuals whose mother tongue is English, without medical background and self-efficacy study background (BTR1 & BTR2)
	Production of two independent English versions of the SSEQ from T1-2 version.



	Stage 4: Expert committee review.
	Assignment:

To work together using all reports, all the translated and original versions of SSEQ to produce the prefinal version of the SSEQ-F.
	11 people:

-TR1

-TR2

-BTR1

-BTR2

-1 Doctor specialist in physical and rehabilitation medicine

-1 physiotherapist specialist in stroke rehabilitation

-1 Doctor in neurology

-1 Doctor in psychology

-2 stroke survivors

-The principal researcher (ASH)
	Production of the prefinal version of SSEQ-F.



	Stage 5:

Test of the prefinal version
	Assignment:

To administer the prefinal version of the SSEQ-F to the Beninese stroke patients.
	30 Beninese stroke survivors
	Stroke survivors understood and answered the items of SSEQ-F without difficulty.










References


	



Mozaffarian, D.; Benjamin, E.J.; Go, A.S.; Arnett, D.K.; Blaha, M.J.; Cushman, M.; Das, S.R.; de Ferranti, S.; Després, J.P.; Fullerton, H.J.; et al. Heart Disease and Stroke Statistics-2016 Update: A Report From the American Heart Association. Circulation 2016, 133, e38–e360. [Google Scholar] [PubMed]

	



Feigin, V.L.; Stark, B.A.; Johnson, C.O.; Roth, G.A.; Bisignano, C.; Abady, G.G.; Abbasifard, M.; Abbasi-Kangevari, M.; Abd-Allah, F.; Abedi, V. Global, regional, and national burden of stroke and its risk factors, 1990–2019: A systematic analysis for the Global Burden of Disease Study 2019. Lancet Neurol. 2021, 20, 795–820. [Google Scholar] [CrossRef] [PubMed]

	



Hutton-Johnson, I. Stroke Survivors’ Perceptions of Social Participation After Stroke. Perspect. Gerontol. 2011, 16, 56–63. [Google Scholar] [CrossRef]

	



De Souza, F.H.N.; Silva Filho, E.; Cezarino, L.; de Melo, E.L.A.; Cacho, Ê.W.A. Social Participation as a goal of the post-stroke rehabilitation program: A literature review. Man. Ther. Posturology Rehabil. J. 2017, 15, 503. [Google Scholar] [CrossRef]

	



Chino, N.; Sonoda, S.; Domen, K.; Saitoh, E.; Kimura, A. Stroke impairment assessment set (SIAS) a new evaluation instrument for stroke patients. Jpn. J. Rehabil. Med. 1994, 31, 119–125. [Google Scholar] [CrossRef]

	



Batcho, C.S.; Tennant, A.; Thonnard, J.L. ACTIVLIM-Stroke: A crosscultural Rasch-built scale of activity limitations in patients with stroke. Stroke 2012, 43, 815–823. [Google Scholar] [CrossRef]

	



Salter, K.L.; Foley, N.C.; Jutai, J.W.; Teasell, R.W. Assessment of participation outcomes in randomized controlled trials of stroke rehabilitation interventions. Int. J. Rehabil. Res. 2007, 30, 339–342. [Google Scholar] [CrossRef]

	



Schiavi, M.; Costi, S.; Pellegrini, M.; Formisano, D.; Borghi, S.; Fugazzaro, S. Occupational therapy for complex inpatients with stroke: Identification of occupational needs in post-acute rehabilitation setting. Disabil. Rehabil. 2018, 40, 1026–1032. [Google Scholar] [CrossRef]

	



Jones, F.; Riazi, A. Self-efficacy and self-management after stroke: A systematic review. Disabil. Rehabil. 2011, 33, 797–810. [Google Scholar] [CrossRef]

	



Jones, F.; Partridge, C.; Reid, F. The Stroke Self-Efficacy Questionnaire: Measuring individual confidence in functional performance after stroke. J. Clin. Nurs. 2008, 17, 244–252. [Google Scholar] [CrossRef]

	



Riazi, A.; Aspden, T.; Jones, F. Stroke Self-efficacy Questionnaire. J. Rehabil. Med. 2014, 46, 406–412. [Google Scholar] [CrossRef] [PubMed]

	



Kostanjsek, N. Use of The International Classification of Functioning, Disability and Health (ICF) as a Conceptual Framework and Common Language for Disability Statistics and Health Information Systems. In BMC Public Health: 2011; BioMed Central: Geneva, Switzerland, 2011. [Google Scholar]

	



Pearson, O.R.; Busse, M.; Van Deursen, R.W.M.; Wiles, C.M. Quantification of walking mobility in neurological disorders. QJM 2004, 97, 463–475. [Google Scholar] [CrossRef]

	



Pajalic, Z.; Karlsson, S.; Westergren, A. Functioning and subjective health among stroke survivors after discharge from hospital. J. Adv. Nurs. 2006, 54, 457–466. [Google Scholar] [CrossRef] [PubMed]

	



Van De Port, I.G.; Kwakkel, G.; Van Wijk, I.; Lindeman, E. Susceptibility to deterioration of mobility long-term after stroke: A prospective cohort study. Stroke 2006, 37, 167–171. [Google Scholar] [CrossRef] [PubMed]

	



Urimubenshi, G. Activity limitations and participation restrictions experienced by people with stroke in Musanze district in Rwanda. Afr. Health Sci. 2015, 15, 917–924. [Google Scholar] [CrossRef] [PubMed]

	



Sogbossi, E.S.; Thonnard, J.-L.; Batcho, C.S. Assessing locomotion ability in West African stroke patients: Validation of ABILOCO-Benin scale. Arch. Phys. Med. Rehabil. 2014, 95, 1470–1476, e1473. [Google Scholar] [CrossRef] [PubMed]

	



Harris, J.E.; Eng, J.J. Goal Priorities Identified through Client-Centred Measurement in Individuals with Chronic Stroke. Physiother. Can. 2004, 56, 171–176. [Google Scholar] [CrossRef]

	



Törnbom, K.; Sunnerhagen, K.S.; Danielsson, A. Perceptions of physical activity and walking in an early stage after stroke or acquired brain injury. PLoS One 2017, 12, e0173463. [Google Scholar] [CrossRef]

	



Jang, S.H. The recovery of walking in stroke patients: A review. Int. J. Rehabil. Res. 2010, 33, 285–289. [Google Scholar] [CrossRef]

	



English, C.; Manns., P.J.; Tucak, C.; Bernhardt, J. Physical activity and sedentary behaviors in people with stroke living in the community: A systematic review. Phys. Ther. 2014, 94, 185–196. [Google Scholar] [CrossRef]

	



Aguiar, L.T.; Martins, J.C.; Nadeau, S.; Britto, R.R.; Teixeira-Salmela, L.F.; Faria, C.D. Efficacy of interventions to improve physical activity levels in individuals with stroke: A systematic review protocol. BMJ Open 2017, 7, e012479. [Google Scholar] [CrossRef]

	



O’Donnell, M.J.; Xavier, D.; Liu, L.; Zhang, H.; Chin, S.L.; Rao-Melacini, P.; Rangarajan, S.; Islam, S.; Pais, P.; McQueen, M.J.; et al. Risk factors for ischaemic and intracerebral haemorrhagic stroke in 22 countries (the INTERSTROKE study): A case-control study. Lancet 2010, 376, 112–123. [Google Scholar] [CrossRef]

	



Gallanagh, S.; Quinn, T.J.; Alexander, J.; Walters, M.R. Physical activity in the prevention and treatment of stroke. ISRN Neurol. 2011, 2011, 953818. [Google Scholar] [CrossRef]

	



Obembe, A.; Mapayi, B.; Johnson, O.; Agunbiade, T.; Emechete, A. Community reintegration in stroke survivors: Relationship with. motor function and depression. Hong Kong Physiother. J. 2013, 31, 69–74. [Google Scholar] [CrossRef]

	



Wood-Dauphinee, S.; Williams, J.I. Reintegration to normal living as a proxy to quality of life. J. Chronic Dis. 1987, 40, 491–499. [Google Scholar] [CrossRef]

	



Olaoye, O.A.; Adejumobi, A.S.; Olasusi, A.O.; Aladesuyi, O.B.; Emechete, A.A. Relationship between community integration and life satisfaction among stroke survivors dwelling in rural communities of southwest, Nigeria. J. Environ. Occup. Health 2017, 6, 19–26. [Google Scholar] [CrossRef]

	



Folstein, M.F.; Folstein, S.E.; McHugh, P.R. "Mini-mental state". A practical method for grading the cognitive state of patients for the clinician. J. Psychiatr. Res. 1975, 12, 189–198. [Google Scholar] [CrossRef]

	



Crum, R.M.; Anthony, J.C.; Bassett, S.S.; Folstein, M.F. Population-based norms for the Mini-Mental State Examination by age and educational level. JAMA 1993, 269, 2386–2391. [Google Scholar] [CrossRef]

	



Honado, A.S.; Roy, J.-S.; Daneault, J.-F.; Atigossou, O.L.G.; Batcho, C.S. Test-retest reliability of an adapted version of the International Physical Activity Questionnaire for healthy individuals and stroke survivors. Ann. Phys. Rehabil. Med. 2020, 63, 581–583. [Google Scholar] [CrossRef]

	



Honado, A.S.; Atigossou, O.L.G.; Daneault, J.-F.; Roy, J.-S.; Batcho, C.S. Relationships between overall physical activity and step counts in able-bodied adults and stroke survivors in developing countries: A cross-sectional study. Disabil. Rehabil. 2022. [Google Scholar] [CrossRef] [PubMed]

	



Bourget, N.; Deblock-Bellamy, A.; Blanchette, A.K.; Batcho, C.S. Use and psychometric properties of the Reintegration to Normal Living Index in rehabilitation: A systematic review. Ann. Phys. Rehabil. Med. 2018, 61, 262–269. [Google Scholar] [CrossRef] [PubMed]

	



International Physical Activity Questionnaire. Available online: http://www.ipaq.ki.se (accessed on 15 November 2022).

	



Beaton, D.E.; Bombardier, C.; Guillemin, F.; Ferraz, M.B. Guidelines for the process of cross-cultural adaptation of self-report measures. Spine 2000, 25, 3186–3191. [Google Scholar] [CrossRef] [PubMed]

	



Guillemin, F.; Bombardier, C.; Beaton, D. Cross-cultural adaptation of health-related quality of life measures: Literature review and proposed guidelines. J. Clin. Epidemiol. 1993, 46, 1417–1432. [Google Scholar] [CrossRef]

	



Mukaka, M.M. Statistics corner: A guide to appropriate use of correlation coefficient in medical research. Malawi Med. J. 2012, 24, 69–71. [Google Scholar] [PubMed]

	



Schober, P.; Boer, C.; Schwarte, L.A. Correlation coefficients: Appropriate use and interpretation. Anesth. Analg. 2018, 126, 1763–1768. [Google Scholar] [CrossRef]

	



Akoglu, H. User’s guide to correlation coefficients. Turk. J. Emerg. Med. 2018, 18, 91–93. [Google Scholar] [CrossRef]

	



Olawale, O.A.; Usman, J.S.; Oke, K.I.; Osundiya, O.C. Evaluation of predictive factors influencing community reintegration in adult patients with stroke. J. Neurosci. Rural. Pract. 2018, 9, 006–010. [Google Scholar] [CrossRef] [PubMed]

	



Einstad, M.S.; Saltvedt, I.; Lydersen, S.; Ursin, M.H.; Munthe-Kaas, R.; Ihle-Hansen, H.; Knapskog, A.-B.; Askim, T.; Beyer, M.K.; Næss, H. Associations between post-stroke motor and cognitive function: A cross-sectional study. BMC Geriatr. 2021, 21, 1–10. [Google Scholar] [CrossRef]

	



Vincent-Onabajo, G.; Musa, H.Y.; Joseph, E. Prevalence of balance impairment among stroke survivors undergoing neurorehabilitation in nigeria. J. Stroke Cerebrovasc. Dis. 2018, 27, 3487–3492. [Google Scholar] [CrossRef]

	



Sarfo, F.S.; Berchie, P.; Singh, A.; Nichols, M.; Agyei-Frimpong, M.; Jenkins, C.; Ovbiagele, B.; Investigators, P.S. Prevalence, trajectory, and predictors of poststroke fatigue among Ghanaians. J. Stroke Cerebrovasc. Dis. 2019, 28, 1353–1361. [Google Scholar] [CrossRef]

	



Akinyemi, R.O.; Ovbiagele, B.; Adeniji, O.A.; Sarfo, F.S.; Abd-Allah, F.; Adoukonou, T.; Ogah, O.S.; Naidoo, P.; Damasceno, A.; Walker, R.W. Stroke in Africa: Profile, progress, prospects and priorities. Nat. Rev. Neurol. 2021, 17, 634–656. [Google Scholar] [CrossRef] [PubMed]

	



Atigossou, O.L.G.; Ouédraogo, F.; Honado, A.S.; Alagnidé, E.; Kpadonou, T.G.; Batcho, C.S. Association between post-stroke psychological disorders, activity limitations and health-related quality of life in chronic stroke survivors in Benin. Disabil. Rehabil. 2022. [Google Scholar] [CrossRef] [PubMed]

	



Suwandewi, N.K.; Dewi, N.L.P.T.; Sukadarma, I.G.N.K.; Wati, N.M.N. The Relationship Between Self efficacy With The Ability Of Daily Living Activity Of Post-Stroke Patients. Caring: J. Keperawatan 2021, 10, 211–219. [Google Scholar]

	



Korpershoek, C.; Van der Bijl, J. Hafsteinsdóttir TB: Self-efficacy and its influence on recovery of patients with stroke: A systematic review. J. Adv. Nurs. 2011, 67, 1876–1894. [Google Scholar] [CrossRef] [PubMed]

	



Szczepańska-Gieracha, J.; Mazurek, J. The role of self-efficacy in the recovery process of stroke survivors. Psychol. Res. Behav. Manag. 2020, 13, 897. [Google Scholar] [CrossRef]

	



Volz, M.; Möbus, J.; Letsch, C.; Werheid, K. The influence of early depressive symptoms, social support and decreasing self-efficacy on depression 6 months post-stroke. J. Affect. Disord. 2016, 206, 252–255. [Google Scholar] [CrossRef]

	



French, M.A.; Moore, M.F.; Pohlig, R.; Reisman, D. Self-efficacy mediates the relationship between balance/walking performance, activity, and participation after stroke. Top. Stroke Rehabil. 2016, 23, 77–83. [Google Scholar] [CrossRef]

	



Lee, J.-M.; Moon, H.-H.; Lee, S.-K.; Lee, H.-L.; Park, Y.-J. The effects of a community-based walking program on walking ability and fall-related self-efficacy of chronic stroke patients. J. Exerc. Rehabil. 2019, 15, 20. [Google Scholar] [CrossRef]

	



Thilarajah, S.; Mentiplay, B.F.; Bower, K.J.; Tan, D.; Pua, Y.H.; Williams, G.; Koh, G.; Clark, R.A. Factors associated with post-stroke physical activity: A systematic review and meta-analysis. Arch. Phys. Med. Rehabil. 2018, 99, 1876–1889. [Google Scholar] [CrossRef]

	



Salbach, N.M.; Mayo, N.E.; Robichaud-Ekstrand, S.; Hanley, J.A.; Richards, C.L.; Wood-Dauphinee, S. Balance self-efficacy and its relevance to physical function and perceived health status after stroke. Arch. Phys. Med. Rehabil. 2006, 87, 364–370. [Google Scholar] [CrossRef]

	



Pang, M.Y.; Eng, J.J.; Miller, W.C. Determinants of satisfaction with community reintegration in older adults with chronic stroke: Role of balance self-efficacy. Phys. Ther. 2007, 87, 282–291. [Google Scholar] [CrossRef] [PubMed]

	



Tito Vincent-Onabajo, G.; Kime Lawan, A.; Yoonus Oyeyemi, A.; Kolapo Hamzat, T. Functional self-efficacy and its determinants in Nigerian stroke survivors. Top. Stroke Rehabil. 2012, 19, 411–416. [Google Scholar] [CrossRef] [PubMed]

	



Bandura, A. Self-Efficacy. In Encyclopedia of Human Behavior; Ramachaudran, V., Ed.; Academic Press: New York, NY, USA, 1994; Volume 4, pp. 71–81. [Google Scholar]

	



Robinson-Smith, G. Self-efficacy and quality of life after stroke. J. Neurosci. Nurs. 2002, 34, 91. [Google Scholar] [CrossRef]

	



Hamzat, T.K.; Agbomeji, O.; Peters, G. Relationship between functional abilities confidence level and performance of motor function after stroke. J. Niger. Soc. Physiother. 2009, 17, 7–10. [Google Scholar]

	



Messina, R.; Dallolio, L.; Fugazzaro, S.; Rucci, P.; Iommi, M.; Bardelli, R.; Costi, S.; Denti, M.; Accogli, M.A.; Cavalli, E. The Look After Yourself (LAY) intervention to improve self-management in stroke survivors: Results from a quasi-experimental study. Patient Educ. Couns. 2020, 103, 1191–1200. [Google Scholar] [CrossRef]

	



Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M: Effect of a self-management program on patients with chronic disease. Eff. Clin. Pract. ECP 2001, 4, 256–262.

	



Fryer CE, Luker JA, McDonnell MN, Hillier SL: Self management programmes for quality of life in people with stroke. Cochrane Database Syst. Rev. 2016, 47, e266–e267.

	



Sit, J.W.; Chair, S.Y.; Choi, K.C.; Chan, C.W.; Lee, D.T.; Chan, A.W.; Cheung, J.L.; Tang, S.W.; Chan, P.S.; Taylor-Piliae, R.E. Do empowered stroke patients perform better at self-management and functional recovery after a stroke? A randomized controlled trial. Clin. Interv. Aging 2016, 11, 1441. [Google Scholar] [CrossRef]

	



Arkan, G.; Beser, A.; Haney, M.O.; Ozturk, V. Psychometric testing of the Turkish version of the Stroke Self-Efficacy Questionnaire. J. Nurs. Res. 2019, 27, e35. [Google Scholar] [CrossRef]

	



Lo, S.H.S.; Chang, A.M.; Chau, J.P.C. Translation and validation of a Chinese version of the stroke self-efficacy questionnaire in community-dwelling stroke survivors. Top. Stroke Rehabil. 2016, 23, 163–169. [Google Scholar] [CrossRef]

	



Makhoul, M.P.; Pinto, E.B.; Mazzini, N.A.; Winstein, C.; Torriani-Pasin, C. Translation and validation of the stroke self-efficacy questionnaire to a Portuguese version in stroke survivors. Top. Stroke Rehabil. 2020, 27, 462–472. [Google Scholar] [CrossRef] [PubMed]

	



Pedersen, S.K.S.; Pallesen, H. Stroke self-efficacy questionnaire–Denmark (SSEQ-DK): Test–retest of the Danish version. Top. Stroke Rehabil. 2022. [Google Scholar] [CrossRef] [PubMed]

	



Ali, S.; Adamu, A.A.; Hassan, A.B.; Dominic, E.; Dada, O.; Abdullahi, A. Hausa translation, cross-cultural adaptation, and assessment of psychometric properties of the Stroke Self-Efficacy Questionnaire. Physiother. Theory Pract. 2021, 39, 174–181. [Google Scholar] [CrossRef] [PubMed]








[image: Ijerph 20 02286 g001 550] 





Figure 1. Spearman’s correlations between self-efficacy scores and activity limitations, locomotor ability, physical activity, and community reintegration scores; ρ: Spearman correlation coefficient; CI: confidence interval. Panel (A): Spearman’s correlation between self-efficacy scores and activity limitations scores; Panel (B): Spearman’s correlation between self-efficacy scores and locomotor ability scores; Panel (C): Spearman’s correlation between self-efficacy scores and physical activity scores; Panel (D): Spearman’s correlation between self-efficacy scores and community reintegration scores. 
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Table 1. Descriptive characteristics of the participants (n = 60).
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	Variables
	Values





	
	Mean ± SD



	Age (years)
	56.7 ± 10.4



	Body mass index (kg/m²)
	26.4 ± 3.7



	
	n (%)



	Normal weight
	22 (36.7)



	Overweight
	29 (48.3)



	Obese
	9 (15)



	Gender
	



	Male
	44 (73.3)



	Female
	16 (26.7)



	Educational level
	



	More than secondary
	9 (15)



	Secondary
	35 (58.3)



	Less than secondary
	16 (27.6)



	Employment status
	



	White collar
	11 (18.3)



	Blue collar
	23 (38.3)



	Unemployed
	26 (43.3)



	Time since stroke (month)
	Median/interquartile range



	
	14.1/40.9



	
	n (%)



	≤6 months
	19 (31.7)



	>6 months
	41 (68.3)







Body mass index: normal weight (18.5–< 25 kg/m²); overweight (25–< 30 kg/m²); obese (≥30kg/m²); mean ± SD: mean ± standard deviation.
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Table 2. Participants’ self-efficacy, activity limitations, locomotor ability, community reintegration, and physical activity scores.
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SCORES

	

	




	
VARIABLES

	
Min (Min p)

	
25th Centile

	
Median (IQR)

	
75th Centile

	
Max (Max p)




	
Mean ± SD






	
Self-efficacy

	
4 (0)

	
9

	
10.5 (5)

	
14

	
24 (39)




	
12 ± 4.3




	
Activity limitations

	
11 (0)

	
14

	
15 (3)

	
17

	
27 (40)




	
15.6 ± 2.6




	
Locomotor ability

	
5 (0)

	
10

	
11 (1.7)

	
11.7

	
19 (30)




	
10.7 ± 2.1




	
Community reintegration

	
5 (0)

	
12.2

	
15 (4.7)

	
17

	
20 (22)




	
14.4 ± 3.1




	
Physical activity (METS.min/week)

	
0 (0)

	
33

	
66 (391.8)

	
424.8

	
970.5 (NA)




	
235.9 ± 313.4








Min: minimum score; Min p: minimum possible score; IQR: interquartile range; SD: standard deviation; Max: maximum score; Max p: maximum possible score; METS.min/week: Metabolic Equivalent of Task × minutes per week; NA: Not Applicable.
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