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Abstract 
Introduction: Post-stroke depression occurs in a context of stroke characterized by 
sadness, loss of interest, feelings of guilt, loss of appetite, a feeling of tiredness, and a 
lack of concentration. Material and Methods: We conducted a descriptive 
cross-sectional study from January 1, 2013 to September 30, 2016. For the diagnosis 
of post-stroke depression, neuropsychological tests (DSM-IV and MADRS) were 
used. The collection approach was a maintenance survey followed by an 
examination. Results: From 153 stroke patients, 48.4% (n = 74) had post-stroke 
depression. Depressed mood was noted in 50.3% and 43.8% had a marked decrease 
in interest. 67.9% of these patients had a primary level of education. Widows had 
4.2 times the risk of post-stroke depression, and married and retired patients were 3 
times more likely than public servants. The occurrence of post-stroke depression 
was significantly related to the presence of motor deficit in our patients, p < 0.0001. 
Conclusion: These results suggest that the risk of developing depression after 
stroke increases with the motor deficit. The DSM-IV and MADRS scores remain 
neuropsychological examinations of choice for the diagnostic approach. 
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1. Introduction 

Post-stroke depression (CVA) is the most common psychiatric event after a 
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stroke and is defined as depression occurring in a stroke context. Significant in 
terms of its social implications for the quality of life, as well as the patient’s 
potential motor recuperation, its estimated prevalence is 30% to 35% with 
extremes ranging from 20% to 60% worldwide [1]. In Europe, according to a 
2013 study in Belgium by A. De Ryck, the prevalence is between 19.8% and 
28.3% [2]. Data on DPAVC in Africa are scarce. In Burkina Faso, Napon et al. 
reported a frequency of 38.9% for 167 patients [1], while in Cotonou, Houinato 
et al. found a prevalence of 87.7% in 2006 [3]. In Bangui, Mbelesso et al. 
conducted a study in two central hospitals for 6 months. The prevalence of 
DPAVC found in hospitalized patients was 88.6% [4]. 

In Gabon, stroke is the leading cause of hospitalization in our neurology 
services, with an overall prevalence of 42.9% [5] and data on DPAVC are 
unavailable justifying the purpose of this study. 

The main objective of this study was to evaluate the prevalence of DPAVC 
and to determine the sociodemographic characteristics associated with this 
condition at the University Hospital Center of Libreville. 

2. Methodology 

We conducted a descriptive cross-sectional observational study in the neurology 
department during the period from January 2013 to September 30, 2016. 

Included in this study were patients who had suffered cerebrovascular 
accidents for more than one month regardless of type (deficiencies, infarction or 
hemorrhage), confirmed with cerebral imaging (CT or MRI) and followed in the 
neurology department of the CHUL. This study excluded patients with 
neuropsychiatric disorders who had a severe language impairment that impeded 
the success of the survey. 

We used the following tests for the diagnosis of depression: 
• The Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), 

diagnosed with depression for a score greater than or equal to 5/9; 
• The Montgomery and Asberg Depression Rating Scale (MADRS) assesses the 

severity of depression for a total greater than 16/60 is considered abnormal 
and a total greater than 30/60 is considered a severe depression. 

The study involved 155 patients and was conducted during the consultation 
and inpatient days for patients with a history of stroke. We conducted a medical 
file review to contact the patients followed by an interview with the patients. The 
Chi-2 test was used for frequency comparison and the Student test for the 
comparison of averages. A result was statistically significant for p < 0.05. The 
study of associated factors was done according to the logistic regression model in 
uni and multi-variate analysis. 

3. Results 

Diagnosis of depression 
Depressed mood was noted in 50.3% of patients and 43.8% had a marked 
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decrease in interest or pleasure, significant loss or weight gain as presented in 
Table 1. 

Prevalence of depression and its severity 
Of the 153 patients surveyed, 74 had a score on the Montgomery-Asberg scale 

≥ 16. The prevalence of depression was 48.4% (Table 2, Table 3). 
Sociodemographic characteristics 
Profession, living environment, seniority of diagnosis and social security 
Post stroke depression was significantly associated with the patient occupation 

(p = 0.036). Retired patients had 3 times the risk of depression after stroke as 
officials (Table 4). 

Clinical aspects 
Sequential motor deficiency 
DPAVC was significantly associated with the presence of motor deficit (p = 

0.000) (Table 5). 

4. Discussion 

The prevalence of DPAVC was determined and associated factors identified. The 
prevalence of DPAVC at Libreville University Hospital was estimated at 48.4%. 
Associated factors were multiple. These factors included marital status, motor 
deficit and educational attainment. Our study allowed us to profile patients with  

 
Table 1. Distribution of stroke patients by DSM-IV items for diagnosis of depression. 

Variables Workforce Proportion (%)* 

Depressed mood 77 50.3 

Marked decrease in interest, pleasure 67 43.8 

Significant loss or weight gain in the absence of diet 67 43.8 

Insomnia or hypersomnia 55 35.9 

Agitation or psychomotor retardation 67 43.8 

Fatigue or loss of energy 59 38.6 

Sense of worthlessness or excessive or inappropriate guilt 55 35.9 

Decreased ability to think or concentrate or indecision 43 28.1 

Thoughts of recurring death 21 13.7 

*Each proportion was calculated in relation to N = 153. 
 

Table 2. Distribution of stroke patients using montgomery-asberg scale scores to assess 
the severity of depression. 

Variables Workforce Proportion (%) 

No depression (<16) 79 51.6 

Depression minor (16 - 30) 56 36.6 

Major depression (>30) 18 11.8 

Total 153 100.0 
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Table 3. Specific prevalence of DPAVC by characteristics demographics. 

Variables Total (N) DPAVC n % OR IC95% P 

Gender      0.609 

Man 88 41 46.6 1   

Female 65 33 50.8 1.2 0.6 - 2.4  

Age (year)      0.069 

≤39 9 2 22.2 1   

40 - 49 32 15 46.9 3.1 0.6 - 17.2 0.262 

50 - 59 56 23 41.1 2.4 0.5 - 12.8 0.463 

≥60 56 34 60.7 5.4 1.0 - 28.5 0.073 

Education level      0.002 

Primary 53 36 67.9 3.1 1.1 - 8.5 0.029 

Secondary 78 29 37.2 0.9 0.3 - 2.2 0.750 

Academic university 22 9 40.9 1   

Marital status     0.048 

Married (e) 57 25 43.9 1   

Single 46 18 39.1 0.8 0.4 - 1.8 0.628 

Cohabitation 33 18 54.5 1.5 0.6 - 3.6 0.328 

Widowed 17 13 76.5 4.2 1.2 - 14.3 0.018 

Residence      0.085 

Urban 137 63 46.0 1   

Rural 16 11 68.8 2.6 0.8 - 9.1  

 
Table 4. Distribution of patients with DPAVC by occupation, seniority of stroke and 
social coverage. 

Variables Total (N) DPAVC n % OR IC95% p 

Occupation      0.036 

Official 28 10 35.7 1   

Private setting 18 5 27.8 0.7 0.2 - 2.5 0.575 

Merchant 10 2 20.0 0.4 0.1 - 2.5 0.453 

Artisan 4 3 75.0 1.4 0.3 - 7.3 1.000 

Housewife 3 2 66.7 3.6 0.3 - 44.8 0.543 

Restated 40 25 62.5 3.0 1.1 - 8.2 0.030 

Unemployed 50 27 54.0 2.1 0.8 - 5.5 0.123 

Living environment      0.064 

With the family 145 73 50.3 7.1 0.8 - 157.8  

Only 8 1 12.5 1   

Stroke seniority (year)      0.519 

1 - 4 125 62 49.6 1.3 0.5 - 3.2  

5 - 8 28 12 42.9 1   

PES      0.138 

Yes * 125 64 51.2 1   

No 28 10 35.7 1.8 0.7 - 4.6  

*Patients whose social care (PES) is insured by the National Fund for Health and Social Welfare 
(CNAMGS) or other. 
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Table 5. Distribution of patients by Post-AVC Depression and existence or type of motor 
deficit. 

Variables 
Total 
(N) 

DPAVC 
n % 

OR IC95% p 

Motor deficit      0.000 

Absent 20 2 10.0 1   

Present 133 72 54.1 10.6 2.2 - 69.1  

Type of motor deficit      0.010 

No motor deficit 20 2 10.0 1   

Right hemiparesis 39 17 43.6 6.9 1.4 - 34.2 0.001 

Left hemiparesis 30 16 53.3 10.3 2.0 - 52.4 0.002 

Right hemiplegia 21 14 66.7 18.0 3.2 - 100.5 0.000 

Left hemiplegia 18 13 72.0 23.4 3.9 - 139.9 0.000 

Straight predominantly brachio-facial 
hemiparesis 

12 5 41.7 6.4 1.0 - 41.2 0.098 

Left predominantly brachio-facial 
hemiparesis 

8 4 50.0 9.0 1.2 - 67.4 0.069 

Predominantly crural right hemiparesis 3 2 66.7 18.0 1.1 - 299.0 0.110 

Predominantly left left hemiparesis 2 1 50.0 9.0 0.4 - 206.5 0.260 

 
post stroke depression. Thus, he can be defined as being a patient having on 
average 56 years, having a motor deficit, a level of primary education and 
widowed (widowed). 

Prevalence of post-stroke depression at Libreville Hospital 
The average prevalence of DPAVC is high. It is estimated at around 30% - 

35%, with extremes ranging from 20% to 60% [6]. In our study, the prevalence 
of DPAVC was evaluated at 48.4%. This frequency is high compared to those 
obtained by some authors. In particular, Ning Sun et al. in China in 2014, 
Christian Napon et al. in Burkina Faso in 2012 [1] [7] who respectively found a 
prevalence of 31.4%; 38.9%. On the other hand, Mbelesso et al. in Central Africa 
in 2012 [4] found a prevalence of 88.6%. However, this great variability in the 
prevalence rate (20% to 60%) of the DPAVC is mainly due, according to 
Paolucci et al. [6] the methodology used including the diagnostic criteria, the 
type of depression scale, and the time to assessment of the patient after the 
stroke. 

Sociodemographic characteristics associated with post stroke depression 
• Age 

The mean age was estimated at 56.7 ± 12.1 years with a predominance of 
patients over 60 years of age, or 60.7%. This age is similar to that found by Mapoure 
et al. [8] in Douala which was 58.66 ± 13 years old. Sagui et al. [9] in Senegal had 
shown an age of 61.9 ± 12.4. Although there is no significant relationship between 
age and depression, we note that the prevalence of depression increases with the 
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age of the patients. Our data are consistent with those reported in 2014 by 
Mpembi Nkosi et al. in Kinshasa [10], which reveal an association between 
depression and patients over 65 years old. Our results are superimposable to 
those obtained by Mihajlo Tome Glamcevski II et al. in 2005 in Malaysia [11] 
where the average age was 58.6 years (standard deviation 12.5) and that in 2012 
by Christian Napon et al. in Burkina [1] where the average age was 56.9 years 
with extremes of 29 and 84 years. Age is the most powerful, unmodifiable risk 
factor, since it is estimated that the risk of adult stroke doubles every decade 
after age 55 [12]. 
• Gender 

In our study, we found that 50.8% of depressed patients were female, a sex 
ratio of 1.2. These results are consistent with those of Oladiji JO et al. in Nigeria 
in 2009 and Napon C in Burkina Faso in 2012 [1] [13] respectively of 0.62 and 
0.9. There was no significant difference in the prevalence of post-stroke 
depression among men compared to women. 

In Nigeria, data from a study by Imarhiagbe et al. in 2015 [14] revealed a male 
predominance with a significant link between depression and the male sex. This 
result may be due to the high proportion of male population in this study. Some 
studies have found no link between sex and depression after stroke, while others 
have found a link between them [15]. De Ryck A. et al. in 2014 in Belgium [2] 
observed in a prospective study of the multifactorial nature of vascular 
depression that the number of women with depression was much higher during 
the study period. Zhang et al. in China, Alajbegovic A et al. in Thailand [16] [17] 
had similar results showing that the female sex was predictive of the risk of 
DPAVC. Moreover, outside of a stroke context, female sex was found in a 2003 
meta-analysis as a risk factor for depression [18]. The impact of a disability is all 
the more important for women because of their social functions, but also 
because of the poor aesthetic prognosis that can result. Poynter B. et al. in 
Canada in 2009 [19] showed in a meta-analysis of 47 published studies, that the 
prevalence of depression is high in both sexes with a rapid onset in women. 
• Level of education 

In our study, we found a significant relationship between educational 
attainment and depression. In addition, among patients with depression, there 
was a high frequency of patients with a primary education level of 67.9%. This is 
consistent with the study conducted in 2009 in Brazil by Francisco Javier 
Carod-Artal et al. who also found a link between educational level and 
depression [20]. Depression would occur according to their study in patients 
with a low level of education. Another study conducted this time in Poland by 
Sienkiewicz-Jarosz et al. 2010 [21] and including 160 patients also reported an 
association between the DPAVC and the low level of study. On the other hand, 
Yu Zhang et al. found no relationship between educational attainment and 
depression in their 2016 study in Shanghai [22]. The low level of schooling is an 
exposure factor. Indeed, the lack of understanding of the pathology of stroke and 
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the significant financial cost that may result from it in our context in developing 
countries may explain why the low level of schooling that may reflect the 
condition social exposure is an exposure factor of the DPAVC [23]. 
• Marital status 

Marital status was singularly dominated by widowed subjects, ie 76.5% of 
cases (p = 0.018). Widowed patients were 4 times more likely to have DPAVC. 
Francisco Javier CA [20] in his study found that being married would be an 
important factor associated with depression in Brazilian stroke patients. On the 
other hand, this observation differs from that of Yingying Yue et al. in 2015 [24] 
who found no link between marital status and depression in their study in 
China. Similarly, Rufus O. Akinyemi et al. in 2015 [25] found no link in their 
study conducted in Nigeria between marital status and the occurrence of 
depression after a stroke. 
• Occupation 

In Gabon, there is an increase in life expectancy and the number of retired 
people is also increasing. But, like other developing countries, changes affecting 
older people affect their living conditions more. 

During our study, the DPAVC interested all socio-professional groups. 
DPAVC was significantly associated with the profession of patients. Retirees 

were in the majority, 62.5% (p = 0.03). Retired patients were 3 times more likely 
to develop depression after stroke than staff members. 

Ning Sun et al. in 2014 in China [7] found no link between depression and 
profession. This could be explained in our context by the fact that retirees, who 
for the most part have no source of income, are spending a lot of money on 
health maintenance. Tapping into resources for a good retirement makes them 
more likely. 
• Way of life 

Of the 74 cases of depression, 63.2% had a concomitant enolic impregnation 
and a sedentary lifestyle (p = 0.018) and 66.7% were sedentary (p = 0.003). A 
sedentary lifestyle was probably related to sequel motor deficiency or 
socio-occupational inactivity. 

By analogy, Mpembi Nkosi et al. in Kinshasa in 2014 [10], in a study on the 
clinical course of the DPAVC, found an association between alcohol intake and 
depression (p = 0.048) and who was no longer in the year of after (p = 0.612). 
Ndzana in Cameroon [26] found that frequent alcohol consumption was 
statistically associated with the risk of DPAVC. In contrast, studies published by 
Yu Zhang et al. 2016 and Sai-Yu et al. in 2014 [22] [27] showed that there was no 
association between depression and risk factors such as alcohol and tobacco. 
• History 

In our study, we found an association between depression and antecedents (p 
= 0.009), especially since patients with hypertension and stroke as antecedents 
had 23.3 times more depression than the rest (p = 0.001). Stroke helps to 
degrade the social health of the patient because of the sequelae that it causes. It 
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can therefore alone be involved in the onset of depression and especially as it is 
severe [23]. The presence of hypertension was also strongly correlated with the 
occurrence of depression in the study by Rufus O. Akinyemi et al. in 2014 in 
Nigeria (p = 0.001) [25]. Yu Zhang in 2016 [22] also found a correlation between 
depression and high blood pressure. Man-Van Ginkel et al. [28] have 
highlighted the personal antecedents of the DPAVC as a predictor of depression 
in the aftermath of a stroke. On the other hand, Annemieke De Ryck et al. in a 
systematic review of the literature in 2014 [29] did not report any link between 
cardiovascular diseases and the occurrence of depression after a stroke. The 
combination of hypertension and depression in our context, could be explained 
by the growing number of hypertensive people who have had a stroke. Stroke is 
a life event considered stressful. Then, when coupled with other life events, it is 
not uncommon to lead to a DPAVC [23]. 

Clinical aspects 
• Depression based on types of imaging and stroke 

We found no link between stroke depression and the type of examination 
performed. The only findings are the predominance of ischemic stroke and the 
achievement of cerebral CT. R. Vibo in 2007 [30] testified that stroke types have 
no significant influence on depression after stroke. 
• Sequential motor deficiency 

Motor disability is a determinant in the occurrence of DPAVC. In fact, the 
sudden relative loss (paresis) or total loss (paralysis) of the use of one of the 
limbs constitutes a heavy moral burden for the patient who sees himself losing 
his autonomy [23]. Hackett and Anderson [31] and Johnson et al. [32] reported 
in a review of the literature that the presence of a physical disability was a risk 
factor for DPAVC. Mpembi et al. in Congo [33] also found motor disability as a 
significant predictor of DPAVC (p = 0.006). 

Our study noted the same fact. DPAVC was significantly associated with the 
presence of motor deficit (p = 0.000). According to some authors [34], severe 
disability indicates significant brain damage and involvement of the brain 
regions responsible for mood. Compared with independent patients, physically 
disabled patients with stroke may experience more social and financial change 
and may be more sensitive to such changes [35]. 
• Recidivism 

Our study found a statistically significant relationship between recurrent 
stroke and the onset of depression. Recurring patients were 7.9 times more likely 
to develop depression than those with no recurrence. 

Motor disability, daily third-party addiction, and psychological stress 
experienced during and after stroke may explain the risk of post-stroke 
depression 7.9 times higher in those who have had a recurrence. 

5. Conclusion 

This preliminary study allowed us to evaluate the prevalence of post-stroke 
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depression at Libreville University Hospital. It was 48.4%. The profile of a 
depressive patient after a stroke in the neurology department of the University 
Hospital of Libreville is as follows: he was a patient suffering from stroke for 
more than a month or so and presenting with a depressed mood, a low level of 
education, widowhood, and a motor deficit. The diagnosis of depression is made 
according to DSM IV criteria. 
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