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ORIGINAL ARTICLE

Association between post-stroke psychological disorders, activity limitations and 
health-related quality of life in chronic stroke survivors in Benin 

Orthelo L�eonel Gb�etoho Atigossoua,b,c, Fatimata Ou�edraogoc,d,e, Aristide S. Honadof, Etienne Alagnid�ec,g, 
Toussaint Godonou Kpadonouc,g and Charles S�ebiyo Batchoa,b 

aCenter for Interdisciplinary Research in Rehabilitation and Social Integration (Cirris), Centre Int�egr�e Universitaire de Sant�e et de Services 
Sociaux de la Capitale Nationale (CIUSSS-CN), Quebec, Canada; bDepartment of Rehabilitation, Faculty of Medicine, Laval University, Quebec, 
Canada; cEcole Sup�erieure de Kin�esith�erapie, Facult�e des Sciences de la Sant�e, Universit�e d’Abomey-Calavi, Cotonou, Benin; dSchool of 
Rehabilitation, Universit�e de Montr�eal, Montreal, Canada; eMarie Enfant Rehabilitation Center, Sainte-Justine University Hospital Research 
Center, Montreal, Canada; fService de R�e�education, Centre Hospitalier Universitaire D�epartemental de l’Ou�em�e et du Plateau (CHUD-OP), Porto- 
Novo, Benin; gClinique Universitaire de M�edecine Physique et R�eadaptation, Centre National Hospitalier Universitaire Hubert Koutoukou MAGA 
(CNHU-HKM), Cotonou, Benin    

ABSTRACT  
Purpose: To evaluate the association between depression/anxiety and activity limitations and health- 
related quality of life (HRQoL) in chronic stroke survivors in Benin. 
Materials and methods: One hundred and seventy-six chronic stroke survivors (113 males; mean age 
(±SD): 56.5 (±10.5) years old) were included. We used the Barthel index (BI) to assess activity limitations. 
Participants were screened for depression and anxiety symptoms using Hamilton Depression Rating Scale 
(HDRS) and Hamilton Anxiety Rating Scale (HARS). Euroqol-5 Dimensions-3 Levels (EQ-5D-3L) including a 
Visual Analog Scale (EQ-VAS) was used to assess HRQoL. Multivariate linear regressions were performed 
to determine the impact of psychological disorders on activity limitations and HRQoL. 
Results: Depression (b¼–0.54; p< 0.0001) and anxiety (b¼–0.35; p< 0.0001) were negatively associated 
with activity limitations (R2¼0.60). Similar patterns of association were observed with HRQoL (b�–0.28; 
p< 0.0001; R2 �0.40). Inversely, occupational status showed positive association with EQ-5D-3L summary 
index scores (b¼ 0.21; p¼ 0.015). 
Conclusions: Depression and anxiety had a negative impact on activity limitations and HRQoL in 
Beninese chronic stroke survivors. This call for action to integrate psychological interventions as part of 
rehabilitation programs in low and middle-income countries.    

� IMPLICATIONS FOR REHABILITATION 
� Post-stroke depression and anxiety are quite common among stroke survivors in sub-Saharan Africa. 
� Post-stroke depression and anxiety negatively impact activities and health-related quality of life in 

chronic stroke survivors in sub-Saharan Africa. 
� Managing these post-stroke psychological disorders is necessary to promote the functional recovery 

and social reintegration of stroke survivors in their communities. 
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Introduction 

Stroke is one of the leading causes of acquired physical disability 
worldwide [1]. About two-thirds of stroke survivors continue to 
suffer from sensorimotor and cognitive impairments such as 
muscle weakness, spasticity, and memory deficits, that affect their 
daily and/or self-care activities, even six months after stroke onset 
[2–4]. This leads to many physical and psychosocial consequences 
such as activity limitations, psychological disorders, and poor 
health-related quality of life (HRQoL) [5,6]. Activity limitations are 
described as difficulties encountered by a person in performing 
various activities [7]. These limitations vary depending on the 
overall functional deficit, autonomy, or disability levels [8]. Stroke 
survivors also experience social isolation which seems to be asso
ciated with increased risk of post-stroke depression (PSD) [9–12]. 
The occurrence of the psychological disorders compromises 

functional recovery and reintegration into the person’s previous 
daily activities after a stroke [12,13]. Psychological disorders, 
mainly depressive and/or anxious mood, lead to important social 
consequences, ranging from loss of vitality to difficulty to commu
nicate with others. Post-stroke depression is one of the common 
psychological disorders in stroke survivors and its prevalence in 
developed countries varies across studies (30–50%) [14–17] 
depending on time of assessment and evaluation tools. A study 
conducted in Finland had reported significant relationships 
between PSD and poor functional recovery and HRQoL [18]. A 
recent meta-analysis that included 14 randomized controlled trials 
highlighted the need for appropriate interventions to address 
depression after stroke [19]. Like PSD, there is evidence that post- 
stroke anxiety (PSA) also affects HRQoL in stroke survivors [17,20]. 
Moreover, PSA is considered as a predictor of PSD [20], and both 
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PSD and PSA represent important costly public health issues, war
ranting investigations into preventive and curative therapies 
[12,17]. In summary, stroke-related deficits and associated compli
cations have significant long-term impact on patients’ life. HRQoL 
deterioration after a stroke is more prevalent when activity limita
tions and psychological disorders are concomitantly present [21]. 
In Benin, a developing country in sub-Saharan Africa, little is 
known about the relationship between psychological disorders, 
activity limitations, and HRQoL in chronic stroke survivors. In fact, 
current neurorehabilitation research in this country mainly focuses 
on physical impairments, activity, and participation after stroke 
[22–24]. Overall, according to studies conducted in Africa context, 
physiotherapists tend to focus on the patient’s main objective, 
which is to recover locomotion and manual functions [23,25,26]. 
In addition, in Benin, stroke survivors are not often assessed for 
psychological disorders since psychologists are not systematically 
part of the stroke rehabilitation teams. However, efficient patient- 
oriented rehabilitation strategy should address all stroke deficits 
and complications [27]. This suggests that, in low- and middle- 
income countries, understanding the impact of post-stroke psy
chological disorders on activity limitations and HRQoL is import
ant for efficient management of stroke rehabilitation toward 
better social reintegration of stroke survivors. Unfortunately to 
our knowledge, there is very limited evidence on the relationship 
between psychological disorders, activity limitations and HRQoL in 
African chronic stroke survivors and no such study has been con
ducted in Benin. Therefore, this study investigated the association 
between depression/anxiety, activity limitations and HRQoL in 
chronic stroke survivors in Benin. 

Materials and methods 

Participants 

Participants were recruited from January to November 2017, 
through the registers of rehabilitation unit of the Centre 
Hospitalier Universitaire D�epartemental de l’Ou�em�e et du Plateau 
(CHUD-OP) in Benin, a French-speaking country. We first searched 
medical files to identify potential participants in outpatients. 
Then, we contacted them by phone or met in person to briefly 
explain to them the study project. To those who expressed their 
interest, we gave them a detailed information letter about the 
study and the consent form. Participants who could move were 
assessed at the rehabilitation unit. For the others, the evaluation 
was done at their communities. Self-report and interview-based 
assessments were conducted with French version of selected 
questionnaires, and all included participants speak and under
stand French, even at various levels. 

To be included in the study, participants should: (1) have suf
fered from a stroke at least 6 months before enrolment in the 
study, (2) have no major cognitive impairment likely to affect self- 
report (Mini-Mental State Examination (MMSE) score �24) [28], (3) 
not be on antidepressant and/or anxiolytic medication, and (4) be 
aged 18 years old or more. Exclusion criteria were: (a) presence of 
aphasia due to difficulty in assessing of aphasic stroke survivors 
by surveys, (b) presence of anxiety or depression symptoms prior 
to stroke event, and (c) diagnosis of dementia or other psychiatric 
disorders. This study followed the local ethics guidelines and was 
approved by no. 1610/2014/CHDOP/DIR/SAAE/SAF/SG/DGAP/SA. 
All included patients signed an informed consent form. 

Assessment procedure 

Activity limitations were evaluated with the Barthel index (BI), a 
widely used instrument for assessing limitations in basic activities 
of daily living. It covers different domains of activities such as 
feeding, bathing, personal care, dressing, bowel, and bladder con
tinence, washing, chair transfer, walking and stair climbing [8]. 
HRQoL was assessed with Euroqol three-level version instrument 
(EQ-5D-3L) through five dimensions, namely: mobility, personal 
care, usual activities, pain/discomfort, and anxiety/depression. EQ- 
5D-3L also includes a Visual Analog Scale (EQ-VAS), allowing 
respondents to report their perceived health status from 0 (worst 
imaginable health) to 100 (best imaginable health). Each dimen
sion has three graded response categories. Due to unavailability 
of a weighting system for assessing EQ-5D-3L raw scores for 
Benin, we adopted the algorithm of Prieto and Sacrist�an in order 
to determine the unweighted summary scores based solely on 
the responses provided by subjects to descriptive dimensions of 
the EQ-5D-3L [29]. This method allows obtaining EQ-5D-3L sum
mary index ranging from –0.59 (worse health state) to a max
imum of 1 (perfect health) [29,30]. Depression and anxiety 
symptoms were screened using the Hamilton Depression Rating 
Scale (HDRS) and Hamilton Anxiety Rating Scale (HARS) [31,32]. 
HDRS is a 17-item scale that allows patients to assess their current 
situation related to depression between 0 (no symptoms) and 4 
(symptoms present in most of the time and interfere in the daily 
life of the patient). HDRS total scores of 0–7 are considered as 
being normal; 8–16 suggest mild depression; 17–23 moderate 
depression and scores �24 are indicative of severe depression 
[31]. HARS consists of 14 items about both psychological and 
physical symptoms of anxiety. The response format is the same as 
for HDRS, and its total score is interpreted as follows: 0–5 indi
cates “no anxiety”; 6–14 indicates “minor anxiety”; and �15 indi
cates “major anxiety” [32,33]. 

Statistical analysis 

Data were summarized using descriptive statistics such as fre
quency, percentage, mean and standard deviations – SD or 
median (25th–75th percentile). The sample was divided in sub
groups based on socio-demographic characteristics such as gen
der, marital status, education, occupation, and monthly income. 
One-way analyses of variances (ANOVAs) were then performed to 
compare activity limitations, depression, anxiety, and HRQoL 
across subgroups. Numerical variables that were not normally dis
tributed were compared using the nonparametric Kruskal–Wallis 
test. We used the Pearson or Spearman correlation coefficients to 
determine the relationships between anxiety, depression, and 
activity limitations and HRQoL in patients. Multivariate linear 
regressions were performed with HDRS and HARS scores (inde
pendent variables) and BI, EQ-5D-3L summary index and EQ-VAS 
scores (dependent variables), separately to determine the associa
tive link between the two psychological disorders and activity lim
itations and HRQoL of stroke survivors. We also verified the 
inverse association between activity limitations and these two 
psychological disorders by the same method. Statistical signifi
cance was defined as p< 0.05. Statistical analyses were performed 
with IBM SPSS Statistics 22 software (Armonk, NY). 

Results 

One hundred and seventy-six chronic stroke survivors (113 males; 
mean age (±SD): 56.5 (±10.5) years old; median time since stroke 
(25th–75th percentile): 36 (14–60) months) participated in the 
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study. Figure 1 illustrates the sampling process. Participants’ 
socio-demographic and clinical details are provided in Table 1. 
Mild depression was reported in 48.9% of patients, moderate 
depression in 19.9%, and severe depression in 11.9%. Minor anx
iety was observed in 43.8%, while 46% of the sample presented 
major anxiety. We observed a significant difference of EQ-5D-3L 
summary index (p< 0.0001) and EQ-VAS (p¼ 0.02) in subgroups 
according to participants’ occupational status. Similar patterns 
(EQ-VAS (p¼ 0.02); EQ-5D-3L summary index (p< 0.0001)) were 
observed in subgroups defined according to monthly salary esti
mate. Figure 2 depicts correlations between depression/anxiety, 
activity limitations and HRQoL (r or q �–0.48; p< 0.0001). Tables 
2–4 present linear regressions as an illustration of the impact of 
psychological disorders on activity limitations and HRQoL in 
chronic stroke survivors. Results showed that HDRS and HARS 
scores explained 60% of variances of BI scores, 57% of EQ-VAS 
scores, and 40% of EQ-5D-3L summary index scores. Conversely, 
BI scores explained 50% of variance of HDRS scores and 37% of 
variance of HARS scores. 

Discussion 

The objective of this study was to assess associations between 
depression/anxiety and activity limitations and HRQoL in chronic 
stroke survivors in Benin. Our results showed that depression and 
anxiety were associated with activity limitations and HRQoL in 
chronic stroke survivors, and these psychological disorders 
accounted for large variances of activity and HRQoL scores. 

Our study reports high proportions of mild to severe PSD 
(80.7%) and PSA (minor: 43.8%, major: 46%). Ezema et al., using 
the same depression evaluation tool as in our study, reported 
similar results in Nigeria with 84.8% of their chronic stroke 
patients with depression (about 57% severely depressed) [34]. 
These results suggest that PSD may be quite common among 
stroke survivors in sub-Saharan Africa and deserves to be taken 
into consideration in the overall rehabilitation of these patients 
[34,35]. Moreover, in this study, we focused on depression and 
anxiety occurring after the stroke. However, with a prevalence of 
up to 24%, pre-stroke depression has been shown to significantly 

increase the odd of PSD [36]. Therefore, the exclusion of stroke 
survivors who presented with depression and anxiety before 
stroke onset might have resulted in an underestimation of the 
rates of psychological disorders reported in our study. It should 
be noted that the rate of PSD varies according to screening tools 
and time since stroke [15,16]. By way of illustration, Sarfo et al. in 
their study, observed a prevalence of 78.5% of PSD, using the 20- 
item Center for Epidemiologic Studies Depression Scale (CES-D 
tool), and 42.5% when considering the 15-item Geriatric 
Depression Scale (GDS) on the same stroke sample [36]. Another 
study has reported that approximately 40% of patients with an 
acute stroke will develop depression [37]. 

In our study, 46% of the participants presented major anxiety. 
Although PSA is less investigated compared to PSD, reported 
prevalence in high-income countries vary depending on the 
assessment methods (interview or standardized rating scale) and 
post-stroke periods. These variations across studies induce uncer
tainty about the true rate of PSA occurrence in stroke survivors 
[17]. Thus, many studies including that of Li et al. reported lower 
rates of major anxiety (approximately 20–30%) in the acute, sub
acute and chronic post-stroke phases [17,38]. However, some 
studies conducted by D’Aniello et al. [39], and Ponchel et al. [40] 
reported higher PSA rates in chronic stroke survivors, respectively, 
55.6% in Italy and 40.8% in France. On the other hand, PSA is 
rarely evaluated in studies from sub-Saharan Africa and more 
details are needed to define its actual prevalence among stroke 
survivors in this region. Recently, Ojagbemi et al. have reported 
that one in three stroke survivors is anxious after 1 year indicating 
a gradual increase in PSA during the first post-stroke year [41]. In 
our study, the important rate of major anxiety in chronic stroke 
survivors could therefore be explained by the chronicity of the 
post-stroke situation, which may generate more anxiety due to 
the growing concern as time goes without full recovery of lost 
functions [17,41]. 

Multivariate linear regressions showed that depression and 
anxiety were associated with high activity limitations and con
versely. Furthermore, these disorders were also associated with 
low HRQoL in Beninese chronic stroke survivors. These results 
confirm previous observations that depression and anxiety 

Figure 1. Sampling process diagram.  
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negatively influence activity level and HRQoL in chronic stroke 
survivors. It has been demonstrated that stroke-related psycho
social consequences tend to lower the HRQoL and the functional 
status of stroke survivors [17,18,42]. In fact, faced with persistent 
stroke-related neurological deficits, patients end up with a lack of 
interest in rehabilitation, a decrease or even an absence of motiv
ation, and eventually develop a feeling of hopelessness, helpless
ness, and social worthlessness, and all these contribute in the 
development of psychological disorders [34,35]. This leads to a 
vicious circle in the long term, as physical disabilities also have an 
impact on the development or the maintenance of these disor
ders [43]. Most patients end up not believing in a possible return 
to their pre-stroke life, giving up hope of resuming professional 
activity [44,45]. These so-called “invisible” disorders also contribute 
to lower participation in activities of daily living, and are not likely 
to allow better social reintegration [46]. Considering their high 
prevalence in chronic stroke survivors, it is important for rehabili
tation professionals to pay particular attention to the evaluation 
and management of these psychological disorders to help stroke 
survivors regain as much functional independence as pos
sible [47]. 

The socio-demographic characteristics used as covariates in lin
ear regressions design in our sample, are similar to those reported 
in previous studies conducted in Benin [24,48,49]. Indeed, there 
was a male predominance in our sample as in Sogbossi et al. [24], 
Natta et al. [48], and Honado et al. [49]. Moreover, an epidemio
logical study carried out in an urban city in Benin by Cossi et al. 
[50] had also reported male predominance in stroke survivors. 
However, contrary to this observation, Adoukonou et al. have 
recently observed a female predominance in another epidemio
logical study carried out in a semi-urban city of Benin [51]. 
Similarly, a female predominance has been reported in Nigerian 
stroke survivors by Ezejimofor et al. [52]. Even though sex appears 
to be a risk factor for stroke in developing countries [53], regional 
context (e.g., rural or urban) seems to be an important factor to 

take into account when examining male or female prevalence in 
stroke survivors. 

We have also observed that occupation and monthly income 
had a significant impact on the HRQoL of stroke survivors. A simi
lar result was reported by Singhpoo et al. in Thai stroke survivors 
[54]. In fact, 30.7% of stroke survivors in our study were no longer 
employed and had no personal monthly income because they no 
longer had the physical capacity to continue to work after their 
stroke in their informal manual jobs (drivers, carpenters, masons, 
hairdressers, seamstresses, and traders). The persistence of their 
disability according to the severity of the stroke is an additional 
concern which can explain the non-return to their professional 
activities [55,56]. In addition, they stated they were financially 
supported by their relatives in the absence of a national health 
insurance system. Similarly, 69.3% of assessed stroke survivors 
continued to receive a monthly income according to their profes
sional status (retired, self-employed, or civil servant) after their 
stroke. These observations could justify the impact of occupation 
and monthly income on the HRQoL of stroke survivors in 
our study. 

Finally, in the present study, participants’ mean age 
(56.5 ± 10.5 years old) is similar to the mean ages reported in 
studies carried out on post-stroke patients in sub-Saharan region 
[49,57,58]. Indeed, a mean age of 52.7 (±11.7) years old was 
reported by Honado et al. [49] in Beninese stroke survivors, 54.8 
(±13.1) by Vincent-Onabajo et al. in Nigeria [57], and 55.1 (±12.7) 
by Sarfo et al. in Ghana [58]. These figures appear to be lower 
than those of developed countries where mean age at stroke 
onset is often reported around 65 years old [59]. This could be 
explained by the effectiveness of the preventive health system set 
up in developed countries leading to later onset of stroke in these 
populations [60]. Stroke risk factors such as poor diet, obesity, 
high blood pressure, and high cholesterol are more prevalent in 
developing countries and promote early onset of stroke [61]. 

Table 1. Patients’ socio-demographic and clinical characteristics, mean (±SD) or median (25th–75th percentile). 

Characteristics Total 
Activity  

limitations (BI) 
Depression  

(HDRS) 
Anxiety  
(HARS) 

HRQoL (EQ-5D-3L  
summary index) 

HRQoL  
(EQ-VAS)  

Gender, n (%)      
Male   113 (64.2%)   54.42 (±27.28)   14.22 (±9.21)   14.81 (±8.79)   0.36 (0.04–0.68)   39.73 (±24.96)  
Female   63 (35.8%)   50.40 (±27.21)   15.33 (±7.43)   13.68 (±7.38)   0.36 (0.04–0.52)   35.48 (±26.13) 

Age (years)   56.47 (±10.46)  
Body mass index (kg/m2)   21.64 (±3.37) 
Marital status, n (%)   

Not married (single, divorced, widowed)   51 (29%)   47.94 (±26.32)   14.98 (±7.05)   14.73 (±8.06)   0.36 (0.04–0.68)   35.00 (±27.01)  
Married   125 (71%)   55.04 (±27.45)   14.47 (±9.19)   14.27 (±8.44)   0.36 (0.04–0.68)   39.52 (±24.69) 

Education, n (%)   
Primary school   55 (31.3%)   51.73 (±25.20)   15.71 (±8.22)   14.56 (±8.17)   0.20 (0.04–0.52)   35.45 (±23.49)  
Secondary school   71 (40.3%)   52.18 (±28.26)   15.07 (±9.25)   14.28 (±8.50)   0.36 (0.04–0.68)   40.00 (±25.96)  
University   50 (28.4%)   55.50 (±28.30)   12.78 (±7.93)   14.40 (±8.36)   0.28 (0.006–0.84)   38.70 (±26.79) 

Occupational status, n (%)   
No professional activity   54 (30.7%)   46.76 (±24.47)   16.31 (±8.05)   15.93 (±9.00)   0.04 (–0.27 to 0.36)   30.56 (±23.08)  
Retired   52 (29.5%)   54.62 (±27.73)   14.06 (±9.44)   14.06 (±8.48)   0.36 (0.04–0.68)   43.56 (±27.23)  
Having an income-generating 
professional activity   

70 (39.8%)   56.57 (±28.44)   13.73 (±8.31)   13.49 (±7.56)   0.52 (0.20–0.84)�� 40.14 (±24.64)�

Monthly salary estimate (in American dollars $), n (%)a  

No monthly income   54 (30.7%)   46.76 (±24.47)   16.31 (±8.05)   15.93 (±9.00)   0.04 (–0.27 to 0.36)   30.56 (23.08)  
0–200   53 (30.1%)   55.85 (±29.51)   13.96 (±8.60)   13.49 (±7.70)   0.36 (0.20–0.84)   41.04 (26.71)  
200–400   32 (18.2%)   50.00 (±26.12)   15.25 (±9.85)   16.03 (±8.74)   0.36 (–0.07 to 0.68)   36.88 (26.81)  
Beyond 400   37 (21%)   60.54 (±27.30)   12.54 (±8.05)   12.08 (±7.26)   0.52 (0.20–0.84)�� 46.49 (23.00)�

Time since stroke (months)   36 (14–60)   

BI: Barthel index; HDRS: Hamilton Depression Rating Scale; HARS: Hamilton Anxiety Rating Scale; EQ-5D-3L: Euroqol three-level version instrument; EQ-VAS: Euroqol 
Visual Analog Scale; SD: standard deviation. 
�p< 0.05. 
��p< 0.0001. 
aExchange rate: 1 $US ¼ 597 CFA francs (CFA: franc from French-speaking community of Africa).
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Rehabilitation implications 

This study draws the attention of health professionals to the 
impact of depression and anxiety in stroke survivors and the need 
to manage these psychological disorders to promote functional 
recovery and social reintegration of stroke survivors into their 

communities. In Benin, stroke rehabilitation is mainly provided by 
physiotherapists, although some rehabilitation centers can also 
count on the contribution of physical and rehabilitation medical 
doctors, and speech language therapists. However, these multidis
ciplinary teams rarely include psychologists. Our results highlight 

Figure 2. Relationships between depression/anxiety, and activity limitations, and health-related quality of life of stroke survivors.  

Table 2. Multivariate linear regression analysis of Barthel index scores. 

Variables Non-standardized coefficient B (SE) Regression coefficient (b) p Value 95%CI of B Model R-squared  

Gender   –2.54 (3.27)   –0.045   0.43   –9.01 to 3.93 R2¼0.60 
Age   –0.08 (0.15)   0.031   0.59   –0.37 to 0.21 
Body mass index   –0.34 (0.40)   –0.042   0.40   –1.14 to 0.46 
Marital status   3.59 (3.36)   0.06   0.28   –3.04 to 10.23 
Education   –1.78 (2.10)   –0.051   0.40   –5.94 to 2.38 
Occupational status   0.03 (2.36)   0.001   0.99   –4.63 to 4.69 
Monthly salary estimate   1.33 (1.95)   0.055   0.49   –2.52 to 5.18 
Time since stroke   –0.03 (0.02)   –0.061   0.23   –0.09 to 0.02 
Depression   –1.70 (0.17)   –0.54   0.000� –2.05 to –1.36 
Anxiety   –1.14 (0.18)   –0.35   0.000� –1.50 to –0.78  

CI: confidence interval; SE: standard error. 
�Statistically significant at p< 0.05.
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the need to include psychologists in the rehabilitation teams for 
better management of stroke survivors in low-income settings. 

Limitations 

A limitation of our study is the recruitment of participants from a 
limited number of rehabilitation centers using convenience sam
pling method, and the lack of data regarding the severity and 
type of stroke that would better characterize the sample. We 
failed to report this due to the non-availability of these data in 
the patient registers. Moreover, the exclusion of stroke survivors 
with aphasia limits the generalizability of our findings. Indeed, 
stroke survivors with aphasia have high levels of depression and 
anxiety [62,63]. Therefore, their exclusion most definitely results in 
sampling bias that underestimates both PSD and PSA. Further 
studies should consider a more inclusive approach, considering 
the procedures and assessment tools that have been designed or 
adapted for stroke survivors with aphasia [64–66]. Moreover, this 
study focused on only two psychological disorders (i.e., depres
sion and anxiety), and this may be an additional limitation since 
there are several other disorders (i.e., social phobia, panic dis
order, post-traumatic stress disorder, etc.). Furthermore, apart 
from financial and occupational status, we were not able to assess 
other psychosocial factors such as return to work or psychosocial 
support that could have an additional impact on the HRQoL of 
stroke survivors. Another limitation is that our study was cross- 
sectional and does not allow us to assess how the associations of 
these psychological disorders with activity level and HRQoL evolve 
over time in chronic stroke survivors. Further studies with large 
sample sizes should investigate this through longitudinal 
study designs. 

Conclusions 

Depression and anxiety were associated with high activity limita
tions and low HRQoL in chronic stroke survivors. They seem to 

have a significant impact on stroke survivors in Benin, calling to 
consider these psychological disorders in the design and imple
mentation of rehabilitation programs. 
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