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Abstract: Background: Stroke causes a variety of disorders. These include verbal communication disorders (VCDs), which 
often lead to psychological and social problems that have a negative impact on patients' quality of life. Objectives: To determine 
the frequencies of post-stroke VCDs in Brazzaville; to describe the evolutive aspects of VCDs following speech therapy; to 
explore patients' psychological experience of VCDs. Methods: This was an analytical longitudinal study conducted from April 1 
to August 31, 2022. It took place in Brazzaville, in the physical medicine and rehabilitation department of the university hospital 
and the functional rehabilitation department of the Makelekele referral hospital. It focused on patients who suffered from a first 
stroke event. The Boston Diagnostic Aphasia Examination-Third Edition, the Clinical Assessment Battery for Dysarthria, the 
Diagnostic Instrumental for Apraxia of Speech and interviews were used to assess VCDs. Speech therapy was used to treat 
post-stroke VCD. The Hospital Anxiety and Depression Scale, the Rosenberg Self-Esteem Scale and a questionnaire were used 
to identify the feelings experienced by patients. Results: From a total of 138 patients, 74 (53.6%) had a VCD. From these, 63 
agreed to take part in the study. Of these 63 patients, 32 (50.8%), 27 (42.9%) and 4 (6.3%) had, respectively, aphasia, dysarthria 
and apraxia of speech. At 30 speech therapy sessions (3 months of speech therapy after stroke), 2 (6.3% of cases) aphasic patients, 
12 (44.4% of cases) dysarthric patients and 1 (25% of cases) apraxic patient had completely recovered speech. Patients' 
psychological experience of VCD was characterized by frustration (90.5%), anxiety (71.4%), depression (71.4%), anger (69%), 
low self-esteem (45.2%), bad luck (35.7%), overprotection (35.7%), divine punishment (28.6%) and fatality (26.2%). 
Conclusion: In our study population, aphasia and dysarthria are the dominant VCDs, followed by apraxia of speech. The 
therapeutic strategies used to treat aphasia and apraxia of speech have led to very low rates of patients having completely 
recovered speech, suggesting the implementation of improved therapeutic measures to increase the degree of speech recovery. 
VCDs cause psychological problems, four of which predominate: frustration, anxiety, depression and anger. 
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1. Introduction 

Stroke is a chronic pathology caused by a disturbance in the 
blood supply to part of the brain. This disruption results either 
from the bursting of a blood vessel, either the blocking of a 
blood vessel, or a drop in blood flow pressure in the vessels 
supplying the brain due to a heart problem or systemic low 
blood pressure, causing damage to this part [1]. 

The damaged part of the brain is the cause of various 
disorders, such as motor deficiency, sensory deficiency, visual 
deficiency, mood disorders, dysphagia, bladder and bowel 
disorders, attention disorders, memory disorders, executive 
function disorders and verbal communication disorders 
(VCDs) [2]. 

The most common post-stroke VCDs are aphasia, 
dysarthria and apraxia of speech [3]. Aphasia is a language 
disorder that can affect speech comprehension, expression, 
writing and reading, and is related to damage to brain areas 
specialized in linguistic functions [2, 4]. Dysarthria is an 
articulatory disorder resulting from abnormal control of the 
movements of the oral-lingual-facial organs that enable 
speech production [2, 5, 6]. Apraxia of speech is defined as a 
disorder resulting from difficulty or inability to plan or 
program the sensorimotor commands required to voluntarily 
generate movements of the oral-lingual-facial organs to 
produce speech [2, 7]. 

VCDs cause psychological and social problems in patients 
[8, 9]. These problems have a negative impact on patients' 
quality of life, professional integration and self-reliance [3, 
10-12]. 

Studies report a wide variation in the prevalence of 
post-stroke VCDs (20% - 70%) [1, 13-19]. 

VCDs affect both men and women. Gender does not appear 
to be associated with VCDs [20]. 

Factors associated with VCDs include the patient's 
advanced age, the stroke severity on admission, the 
neuroanatomical localization of the lesion and the size of the 
lesion [17, 20-27]. 

Various therapeutic approaches are used to enable stroke 
victims suffering from VCDs to either restore communication 
function or recover the deficient skill, or to compensate for 
communication function or increase patients' autonomy in acts 
of daily living. Their use takes into account the type of VCD, 
the degree of VCD severity and the post-stroke phase (acute, 
sub-acute and chronic) [2, 28-36].  

Regression of post-stroke VCDs treated with appropriate 
therapies can be early and rapid (2 or 3 weeks after stroke) or 
more gradual (2, 4, 6, 8 or 12 months after stroke, or even 
years after stroke). The degree of speech and language 
recovery in post-stroke VCDs varies from individual to 
individual and depends on several factors, such as the type of 
VCD, the initial severity of VCD, the size of the brain lesion, 
and the neuroanatomical location of the lesion. In addition, 
good speech and language recovery is achieved when the 
diagnosis of VCD is made early [18, 37-44]. 

In Congo, the therapeutic approach used to enable stroke 
survivors suffering from VCD to recover speech is speech 

therapy. Moreover, only the study of quality of life in patients 
suffering from post-stroke aphasia is reported in literature [45]. 
There are no published data on the epidemiological, clinical, 
therapeutic and evolutive aspects of post-stroke VCDs, or on 
the psychosocial problems experienced by stroke survivors 
suffering from VCDs. The present study aims to improve the 
quality of life of patients suffering from post-stroke VCDs in 
Brazzaville. Its objectives are as follows: to determine the 
frequencies of post-stroke VCDs in Brazzaville; to describe 
the evolutive aspects of VCDs following speech therapy; to 
explore patients' psychological experience of VCDs. 

2. Patients and Methods 

This was an analytical longitudinal study conducted from 
April 1 to August 31, 2022. It was carried out in Brazzaville in 
the physical medicine and rehabilitation department of the 
university hospital and the functional rehabilitation 
department of the Makelekele referral hospital. The study 
population consisted of patients suffering from a first stroke 
event. The study protocol was approved by the Ethics 
Committee of the Health Sciences Research. 

Inclusion criteria were patients: having a first stroke event 
confirmed by brain imaging and lasting no more than 3 
months; having VCD; 18 years of age or older; who consented 
to participate in the study (in the case of a patient suffering 
from a severe VCD, written consent was obtained from family 
members). 

Non-inclusion criteria were patients with: VCD prior to 
stroke, whatever the cause; VCD already managed; disorders 
of consciousness following stroke; psychiatric, visual and/or 
auditory disorders prior to stroke; no treatment evaluation at 
10 speech therapy sessions (1 month of speech therapy after 
stroke), 20 speech therapy sessions (2 months of speech 
therapy after stroke) and 30 speech therapy sessions (3 months 
of speech therapy after stroke). 

Patient recruitment was exhaustive. Information was 
collected using a data record. Study variables were 
demographic (age; gender; laterality; marital status; 
educational level; profession), clinical (type of stroke; site of 
brain lesion; topography of brain lesion; size of brain lesion; 
degree of stroke severity, assessed by NIHSS score; 
associated motor, sensory and/or sensory deficits; patient's 
degree of self-reliance at the start of speech therapy, assessed 
by the modified Rankin score), therapeutic (average time to 
speech therapy treatment; number of speech therapy sessions 
per week; duration of therapy sessions) and evolutive (number 
of patients resulting from the transformation of an initial 
severe clinical form into another less severe clinical form). 

The Boston Diagnostic Aphasia Examination-Third Edition 
(BDAE-3) [46], the Clinical Dysarthria Evaluation Battery 
(CDEB) [47], the Diagnostic Instrumental for Apraxia of 
Speech (DIAS) [48] and interviews were used to assess VCDs. 

Aphasia was considered: normal when the BDAE severity 
score was 5; mild when the BDAE severity score was 4; 
moderate when the BDAE severity score was 2 to 3; severe 
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when the BDAE severity score was 0 to 1. 
Dysarthria was defined as: normal when the CDEB 

intelligibility score was 24; mild when the CDEB 
intelligibility score was 18 to 23; moderate when the CDEB 
intelligibility score was 12 to 17; severe when the CDEB 
intelligibility score was 7 to 11; massive when the CDEB 
intelligibility score was ≤ 6. 

Information on patients' psychological experiences was 
investigated in patients free of language comprehension 
disorders. The absence of these disorders was defined by the 
logic and reasoning score of the auditory comprehension 
subscale of the BDAE. This score was ≥ 5. 

Anxiety and depressive disorders were screened using the 
Hospital Anxiety and Depression Scale [49]. Overall 
self-esteem was assessed using the Rosenberg self-esteem 
scale [50]. 

To identify the feelings experienced by patients following a 
VCD, a questionnaire consisting of the following items was 
developed: frustration, anger, divine punishment, bad luck, 
overprotection and fatality (See: Appendix). The content of 
the questionnaire was validated by a team of researchers from 
the Faculty of Health Sciences at Marien N'Gouabi 
University. 

Speech therapy was agreed with the patient and recorded in 
the patient's follow-up booklet. For aphasic patients, the 
techniques used were stimulation-facilitation combined with 
modality modelling [51, 52]. For dysarthric patients, the 
techniques used were the traditional analytical technique 
combined with neuromuscular proprioceptive stimulation [51]. 
For patients with apraxia of speech, the technique used was 
melodic intonation therapy [51, 53]. Patients were 
rehabilitated using languages commonly used, namely Lingala, 
Kituba and French language. 

Data were collected using Excel. Data analysis was 
performed using SPSS 27.0 software. Qualitative and 
quantitative variables were expressed as percentages and 
mean ± standard deviation, respectively. The Kolmogorov test 
was used to assess the normality of the distribution. 
Comparisons of the numbers of independent variables were 
made using the Chi-square test or Fisher's exact test when the 
numbers were small. The Friedman test was used to compare 
the numbers of paired variables relating to the degree of 
severity of aphasia and dysarthria, comprising more than two 
modalities. The significance level was set at p < 5%. 

3. Results 

From a total of 138 patients suffering from a first stroke 
event, 74 (53.6%) had VCD. Among these, 11 refused to 
participate in the study. Thus, 63 patients were included in the 
study, i.e. a participation rate of 85.1%. 

Table 1 shows the demographic characteristics of the 63 
patients. It shows a predominance of males (61.9%), 
right-handed patients (95.2%), married patients (55.5%), 
patients having a profession (84.1%) and patients having the 
1st degree secondary education (42.9%). 

Table 1. Data related to the demographic characteristics of patients. 

 Mean ± Standard deviation n % 

Gender    
 Male  39 61.9 
 Female  24 38.1 

Age 
56.3 ± 13.2 years (Range: 36 
and 76 years) 

  

Laterality    
 Right-handed  60 95.2 
 Left-handed  3 0.8 
Profession    
 Yes  53 84.1 
 No  10 15.9 
Marital status    
 Married  35 55.5 
 Widow(er)  10 15.9 

 
Person living 
with a 
partner 

 10 15.9 

 Single  6 9.5 
 Divorced  2 3.2 
Education level    
 Primary  4 6.3 

 
1st degree 
secondary 

 27 42.9 

 
2nd degree 
secondary 

 13 20.6 

 Higher  19 30.2 

3.1. Frequencies of Post-Stroke VCDs 

Table 2 shows that among the types of post-stroke VCDs 
found in the 63 patients, aphasia (n = 32; 50.8%) and 
dysarthria (n = 27; 42.9%) were more frequent than apraxia of 
speech (n = 4; 6.3%). Of the 63 stroke survivors, Broca's 
aphasia (n = 11; 17.5%) and flaccid dysarthria (n = 16; 25.4%) 
were predominant. 

Table 2. Data related to the types of post-stroke verbal communication 

disorders. 

 n % 

Dysarthria   
 Flaccid dysarthria 16 25.4 
 Hypokinetic dysarthria 7 11.1 
 Hyperkinetic dysarthria 3 4.8 
 Spastic dysarthria 1 1.6 
Aphasia   
 Broca’s aphasia 11 17.5 
 Mixed transcortical aphasia 6 9.5 
 Transcortical motor aphasia 4 6.3 
 Wernicke’s aphasia 4 6.3 
 Transcortical sensory aphasia 3 4.8 
 Global aphasia 3 4.8 
 Conductive aphasia 1 1.6 
Apraxia of speech 4 6.3 

Among the 32 patients suffering from aphasia, 1 (3.1%), 18 
(56.3%) and 13 (40.6%) had, respectively, mild aphasia, 
moderate aphasia and severe aphasia. 

From the 27 patients having dysarthria, 9 (33.3%), 11 (40.8%), 
3 (11.1%) and 4 (14.8%) had, respectively, mild dysarthria, 
moderate dysarthria, severe dysarthria and massive dysarthria. 

Among the 4 patients suffering from apraxia of speech, 1 had a 
lower degree of severity of apraxia of speech than the other 3. 
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3.2. Clinical Characteristics of Patients 

Table 3 shows the clinical characteristics of the 63 patients. 
It reveals a predominance of patients with: cerebral artery 

infarction (90.4%); affected left cerebral hemisphere (77.8%); 
involvement of the middle cerebral artery territory (90.4%); 
co-occurrence of motor deficiency and VCD (90.5%). 

Table 3. Data related to the clinical characteristics of patients. 

 Mean ± Standard deviation n % 

Stroke    
 Type of stroke    
  Cerebral artery infarction  57 90.4 
  Intracerebral hemorrhage  6 9.6 
 Site of brain lesion    
  Left hemisphere  49 77.8 
  Right hemisphere  14 22.2 
 Topography of brain lesion    
  Middle cerebral artery involvement  57 90.4 
  Lumbar parietal hematomas  1 1.6 
  Deep hematomas    
   Capsular  2 3.2 
   Capsulo-thalamo-lenticular  2 3.2 
   Lenticular  1 1.6 
 Size of brain lesion    
  Cerebral artery infarction 19.9 ± 5.4 mm (range: 10 and 32 mm)   
  Intracerebral hematomas 11.4 ± 2.1 ml (range: 10 and 15 ml)   
 NIHSS score 12.2 ± 5.7 (range: 1 and 32)   
 Modified Rankin score 2.7 ± 0.6 (range: 2 and 4)   
Other stroke-related disorders co-occurred with verbal communication disorder    
 Motor deficiency    
  Hemiplegia  49 77.8 
  Hemiparesis  5 7.9 
  Monoparesis  2 3.2 
  Monoplegia  1 1.6 
 Lateral homonymous hemianopsia  4 6.3 
 Hemi-hypoesthesia  2 3.2 

 

3.3. Therapeutic and Evolutive Aspects of Post-Stroke VCDs 

The therapeutic characteristics of the 63 patients were as 
follows: average time to speech therapy = 4.6 ± 2.5 weeks 
(range: 1 and 10 weeks); average number of rehabilitation 

sessions per week = 2.5 ± 0.5 sessions (range: 2 and 3 
sessions); average duration of speech therapy sessions = 45 ± 
15 minutes (range: 30 and 60 minutes). 

 

Figure 1. Evolution of dysarthria. 
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Regarding the evolution of dysarthria, Figure 1 shows that: 
1) at 10 speech therapy sessions (1 month of speech therapy 

after stroke), of the 9 patients having mild dysarthria in 
the initial phase of stroke management, 1 responded 
positively to treatment, changing to 1 dysarthria-free 
patient (3.7%). The 8 (29.6%) patients having mild 
dysarthria observed in the "10 speech therapy sessions" 
phase were those who did not responded to speech 
therapy. The 11 (40.8%) patients having moderate 
dysarthria observed in the "10 speech therapy sessions" 
phase were those from the initial stroke management 
phase who did not responded to speech therapy. The 3 
patients having severe dysarthria from the initial phase 
of stroke management did not responded to speech 
therapy; they are referred to as the "3 old patients having 
severe dysarthria". Of the 4 patients having massive 
dysarthria in the initial stroke management phase, 1 
responded positively to speech therapy, thus changing to 
1 "new patient having severe dysarthria". This and the 3 
"old patients having severe dysarthria" made up the 4 
(14.8%) patients having severe dysarthria observed in 
the "10 speech therapy sessions" phase. The 3 (11.1%) 
patients having massive dysarthria observed in the "10 
speech therapy sessions" phase were those from the 
initial stroke management phase who did not responded 
to speech therapy; 

2) at 20 speech therapy sessions (2 months of speech 
therapy after stroke), of the 8 patients having mild 
dysarthria in the "10 speech therapy sessions" phase, 5 
responded positively to speech therapy, changing to 5 
dysarthria-free patients, and 3 were in the same clinical 
state (3 "old patients having mild dysarthria "). The 5 
dysarthria-free patients and the dysarthria-free patient 
obtained in the "10 speech therapy sessions" phase made 
up the 6 (22.2%) dysarthria-free patients observed in the 
"20 speech therapy sessions" phase. The 3 "old patients 
having mild dysarthria" and the 6 new patients having 
mild dysarthria resulting from the positive response to 
speech therapy of the 11 patients having moderate 
dysarthria in the "10 speech therapy sessions" phase, 
made up the 9 (33.3%) patients having mild dysarthria 
observed in the "20 speech therapy sessions" phase. The 
5 patients having moderate dysarthria in the "10 speech 
therapy sessions" phase who did not respond to speech 
therapy and the 2 new patients having moderate 
dysarthria resulting from the positive response to speech 
therapy of the 4 patients having severe dysarthria in the 
"10 speech therapy sessions" phase, made up the 7 (26%) 
patients having moderate dysarthria observed in the "20 
speech therapy sessions" phase. The other 2 patients 
having severe dysarthria in the "10 speech therapy 
sessions" phase who did not respond to speech therapy, 
and the new patient having severe dysarthria resulting 
from the positive response to speech therapy of the 3 
patients having massive dysarthria in the "10 speech 
therapy sessions" phase, made up the 3 (11.1%) patients 

having severe dysarthria observed in the "20 speech 
therapy sessions" phase. The 2 (7.4%) patients having 
massive dysarthria observed in the "20 speech therapy 
sessions" phase were those from the "10 speech therapy 
sessions" phase who did not responded to speech 
therapy; 

3) at 30 sessions of speech therapy (3 months of speech 
therapy after stroke), of the 9 patients having mild 
dysarthria in the "20 sessions of speech therapy" phase, 6 
responded positively to speech therapy, changing to 6 
dysarthria-free patients, and 3 were in the initial clinical 
state (3 " old patients having mild dysarthria "). These 6 
patients and the 6 dysarthria-free patients obtained in the 
"20 speech therapy sessions" phase made up the 12 
(44.5%) dysarthria-free patients observed in the "30 
speech therapy sessions" phase. The 3 "old patients 
having mild dysarthria" and the 6 new patients having 
mild dysarthria resulting from the positive response to 
speech therapy of the 7 patients having moderate 
dysarthria in the "20 speech therapy sessions" phase, 
made up the 9 (33.3%) patients having mild dysarthria 
observed in the "30 speech therapy sessions" phase. The 
patient having moderate dysarthria from the "20 speech 
therapy sessions" phase who did not responded to 
treatment and the new patient having moderate 
dysarthria resulting from the positive response to speech 
therapy of the 3 patients having severe dysarthria from 
the "20 speech therapy sessions" phase made up the 2 
(7.4%) patients having moderate dysarthria observed in 
the "30 speech therapy sessions" phase. The 2 patients 
having severe dysarthria in the "20 speech therapy 
sessions" phase who did not responded to treatment, and 
the new patient having severe dysarthria resulting from 
the positive response to speech therapy of the 3 patients 
having massive dysarthria in the "20 speech therapy 
sessions" phase, formed the 3 (11.1%) patients having 
severe dysarthria observed in the "30 speech therapy 
sessions" phase. The patient having massive dysarthria 
(3.7%), observed in the "30 speech therapy sessions" 
phase, was the one from the "20 speech therapy sessions" 
phase who did not responded to speech therapy. 

With regard to the evolution of aphasia, Figure 2 shows 
that: 

1) at 10 speech therapy sessions, and compared with data 
from the initial phase of stroke management, patients 
were in their initial clinical state; 

2) at 20 speech therapy sessions, the patient having mild 
aphasia in the "10 speech therapy sessions" phase was 
still in the initial clinical state. Of the 18 patients having 
moderate aphasia in the "10 speech therapy sessions" 
phase, 6 responded positively to speech therapy, 
changing to 6 "new patients with mild aphasia", and 12 
still had moderate aphasia (12 "old patients having 
moderate aphasia"). The patient having mild aphasia 
from the "10 speech therapy sessions" phase and the 6 
"new patients having mild aphasia" made up the 7 
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(21.9%) patients having mild aphasia observed in the "20 
speech therapy sessions" phase. The 12 "old patients 
having moderate aphasia" and the 8 new patients having 
moderate aphasia resulting from the positive response to 
speech therapy of the 13 patients having severe aphasia 
in the "10 speech therapy sessions" phase, made up the 
20 (62.5%) patients having moderate aphasia observed in 
the "20 speech therapy sessions" phase. The 5 (15.6%) 
patients having severe aphasia observed in the "20 
speech therapy sessions" phase were those in the "10 
speech therapy sessions" phase who did not responded to 
speech therapy; 

3) at 30 speech therapy sessions, of the 7 patients having 
mild aphasia in the "20 speech therapy sessions" phase, 2 
responded positively to speech therapy, thus changing to 
2 (6.3%) aphasia-free patients, and 5 were in the initial 
clinical state (5 "old patients having mild aphasia "). Of 

the 20 patients having moderate aphasia in the "20 
speech therapy sessions" phase, 12 responded positively 
to speech therapy, changing to 12 "new patients having 
mild aphasia", and 8 were in the initial clinical state (8 
"old patients having moderate aphasia"). The 5 "old 
patients having mild aphasia" from the "20 speech 
therapy sessions" phase and the 12 "new patients having 
mild aphasia" made up the 17 (53.1%) patients having 
mild aphasia observed in the "30 speech therapy 
sessions" phase. The 8 " old patients having moderate 
aphasia " and the 5 patients having moderate aphasia 
resulting from the positive response to speech therapy of 
the 5 patients having severe aphasia in the "20 speech 
therapy sessions" phase, made up the 13 (40.6%) patients 
having moderate aphasia observed in the "30 speech 
therapy sessions" phase. 

 

Figure 2. Evolution of aphasia. 

Regarding to the evolution of apraxia of speech, at 10 
speech therapy sessions, the patient having the lowest degree 
of severity of the disorder had completely recovered his 
speech. The other 3 patients having a higher degree of severity 
of the disorder remained in their initial clinical state. At 20 
speech therapy sessions, no improvement in apraxia of speech 
was observed in these 3 patients. At 30 speech therapy 
sessions, they showed a small improvement in apraxia of 
speech. 

3.4. Psychological Experience of VCDs by Patients 

From a total of 63 patients, 42 (66.7%) were free of 
language comprehension disorders. Thus, these 42 patients 
were included in the study of the psychological experience of 
VCDs. 

Based on the hospital anxiety and depression scale, 30 
(71.4%) patients were diagnosed with anxiety and depression. 

Using the Rosenberg self-esteem scale, we found 19 (45.2%) 
patients with low self-esteem, 13 (31%) patients with 
moderate self-esteem and 10 (23.8%) patients with high 
self-esteem. 

Other feelings experienced by the 42 patients and 
investigated using the survey questionnaire included 
frustration (n = 38; 90.5%), anger (n = 29; 69%), bad luck (n = 
15; 35.7%), overprotection (n = 15; 35.7%), divine 
punishment (n = 12; 28.6%) and fatality (n = 11; 26.2%). 

4. Discussion 

This study focuses on the frequencies of post-stroke VCDs, 
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their evolution following speech therapy treatment and 
patients' psychological experience of post-stroke VCDs. 

Our overall frequency of VCDs (53.6%) is close to those 
reported in other studies, namely [54] (51.5%) and [55] 
(55.7%). It is lower than those reported in the following 
previous studies: [17] (42%); [27] (64%), [56] (42,1%); [57] 
(38%). The frequencies of aphasia, dysarthria, apraxia of 
speech and subtypes of the 3 types of VCDs vary from study 
to study [7, 17, 19, 58, 59]. 

In this study, the frequency of apraxia of speech (6.3%) is 
higher than those reported in other studies, namely [7] (2.3%) 
and [60] (2.4%). 

In our series, the frequency of post-stroke aphasia is higher 
than that of post-stroke dysarthria, but no significant 
difference is observed between the 2 types of VCDs (p = 0.50). 
Frequencies were higher in stroke survivors having aphasia 
than in stroke survivors having dysarthria in research 
conducted by the Neurology Research Institute of the Russian 
Academy of the Medical Sciences (aphasia: 36%; dysarthria: 
14%) [61] and by Godefroy et al. in 2002 (aphasia: 67.2%; 
dysarthria: 7.1%) [62]. On the other hand, frequencies were 
higher in stroke survivors having dysarthria than in stroke 
survivors having aphasia in the following previous studies: 
[15] (dysarthria: 57.69%; aphasia: 24.67%); [16] (dysarthria: 
42%; aphasia: 30%); [17] (dysarthria: 26%; aphasia: 16%); 
[18] (dysarthria: 44%; aphasia: 23%); [27] (dysarthria: 24%; 
aphasia: 12%); [40] (dysarthria: 69.5%; aphasia: 45.4%); [59] 
(dysarthria: 49%; aphasia: 29%). 

With regard to aphasia subtypes in our population of 32 
stroke victims suffering from aphasia, Broca's aphasia (34.4%) 
is dominant, followed by mixed transcortical aphasia (18.7%). 
Broca's aphasia is also ranked the first among other aphasia 
subtypes in the following previous studies: [23] (Broca's 
aphasia (25.5%), followed by Wernicke's aphasia (14.8%)); 
[63] (Broca's aphasia (27.2%), followed by anomic aphasia 
(26.4%)); [64] (Broca's aphasia (68.3%), followed by 
Wernicke's aphasia (17%). Broca's aphasia is ranked the 
second among other aphasia subtypes in the following 
previous studies: [13] (global aphasia (32%), followed by 
Broca's aphasia (12%)); [15] (global aphasia (35.1%), 
followed by Broca's aphasia (24.7%)); [62] (global aphasia 
(25.1%), followed by Broca's aphasia (10.6%)); [65] (global 
aphasia (48.51%), followed by Broca's aphasia (23.26%)). 
Mixed transcortical aphasia, which occupies the second rank 
among the aphasia subtypes in our study, is ranked the first in 
the study conducted by Brust et al. in 1976 (mixed 
transcortical aphasia (60.5%), followed by Wernicke's aphasia 
(13.6%)) [66]. 

Regarding dysarthria subtypes, in our population of 27 
stroke victims suffering from dysarthria, flaccid dysarthria 
(59.2%) is dominant, followed by hypokinetic dysarthria 
(25.9%). In their study, Chand-Mall and Vanaja in 2017 did 
not find flaccid dysarthria, but rather hypokinetic dysarthria 
(6.2%), which occupies the 4th rank after unilateral upper 
motor neuron dysarthria (50%), spastic dysarthria (31.1%) 
and ataxic dysarthria (12.5%) [67]. 

The variability in the frequencies of aphasia, dysarthria, 

aphasia subtypes and dysarthria subtypes observed in the 
various studies could be attributed to the following factors: 
patient selection criteria; sample size; VCD assessment 
methods; investigators' experience in VCD assessment; 
localization of brain lesion; size of brain lesion; side of 
cerebral hemisphere affected; stroke type [7, 21-27, 54, 58, 59, 
67-71]. 

Table 3 shows that the frequency of VCD is higher in 
patients having cerebral arterial infarction, as compared with 
patients having intracerebral hemorrhage. This is also seen in 
previous studies [54, 56, 57, 59, 64, 72]. 

Table 3 also shows that the left side of the cerebral 
hemisphere is most affected in stroke victims suffering from 
VCD. This is consistent with the results of previous studies 
[16, 37, 54, 56, 59, 69, 73]. 

Moreover, Table 3 shows that the most damaged 
neuroanatomical site is the middle cerebral artery territory. 
This site is the main cause of VCDs in our study. This is in line 
with findings reported by other investigators [25, 74-76]. 

Studies report that the neuroanatomical site is among the 
factors that have an impact on the remission of post-stroke 
VCDs [20, 75]. 

Regarding the remission of dysarthria in the present series, 
Figure 1 shows a good gradual regression of dysarthria. Small 
partial regressions of mild and massive dysarthria were 
observed at 1 month of speech therapy after stroke. Regression 
of dysarthria became significant at 2 months of speech therapy 
after post-stroke (p = 0.002). Good remission of dysarthria 
was obtained at 3 months of speech therapy after stroke, with 
44% of dysarthric patients having completely recovered 
speech and a significant transformation of initial severe 
clinical form into another less severe clinical form (p < 0.001). 
The improvement in dysarthria, observed in our study, has 
also been reported in other studies [40, 69]. The rate of our 
patients having completely recovered speech is close to that 
reported in the study conducted by Ali et al. in 2015 (40.9%) 
[40]. 

With regard to the remission of aphasia in this study, Figure 
2 shows a slow, gradual regression of aphasia. At 1 month of 
speech therapy after stroke, no regression of aphasia is 
observed. Partial regression of aphasia began at 2 months of 
speech therapy after stroke, with change from initial moderate 
aphasia to mild aphasia on the one hand, and change from 
initial severe aphasia to moderate aphasia on the other hand (p 
= 0.021). A good evolution of aphasia was obtained at 3 
months of speech therapy after stroke, with 6% of patients 
having completely recovered speech, a complete 
transformation of initial severe aphasia into moderate aphasia, 
remission of initial mild aphasia and partial regression of 
initial moderate aphasia (p < 0.001). Studies report that during 
the first 3 months after stroke, spontaneous recovery of speech 
and spontaneous transformation of an initial severe clinical 
form into another less severe clinical form occur in patients 
[13 77-79]. It therefore seems difficult to attribute our results 
on speech recovery and regression of the various clinical 
forms of aphasia solely to speech therapy [33]. Laska et al. in 
2001 reported that patients with aphasia have a high potential 
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regression during the first 3 months after stroke [78]; and this 
is in agreement with our results obtained at 3 months of speech 
therapy. The rate of our patients having completely recovered 
speech is lower than that reported in the study conducted by 
Ali et al. in 2015 (17.9%) [40]. 

Regarding the remission of apraxia of speech in our series, 
one patient recovered speech at 1 month of speech therapy 
after stroke. However, it seems difficult to assert that this 
remission was the result of speech therapy because of the 
existence of spontaneous remission of apraxia [73]. The slight 
partial regression of apraxia of speech observed at 3 months of 
speech therapy in our 3 patients was also reported by 
Donkervoort et al. in 2006 [82]. Researchers report that 
apraxia of speech requires complex management combining 
music therapy, speech therapy and sometimes transcranial 
stimulation techniques [83, 84]. This may explain the low rate 
of speech recovery observed in apraxic patients. 

Apraxia of speech, aphasia and dysarthria are seen as 
communication barriers [73, 85]. When communication is 
affected, psychological and social problems often follow in 
stroke survivors [8, 86, 87]. 

The results of the present study show that the dominant 
psychological problems experienced by patients having VCDs 
are frustration, depression, anxiety, anger and low self-esteem. 
They are consistent with those reported by other researchers [8, 
86-90]. 

The present study has some limitations. The small sample 
size makes it impossible to generalize the results obtained to 
the study population in Congo. Ninety percent of patients have 
the middle cerebral artery territory affected. The small 
numbers of different subtypes of post-stroke VCDs did not 
allow us to assess, in patients with the middle cerebral artery 
territory affected, the impact of the degree of severity of these 
subtypes and the size of their brain lesion on speech recovery 
and VCD subtype outcome; this suggests that future research 
should be carried out on larger samples to analyze this 
problem, but also to confirm the trend in post-stroke VCD 
frequencies. 

The strength of this research is the high rate of 
participants. The additional strength is that the results on 
the evolution of post-stroke VCDs show the way to the 
improvement of the therapeutic strategies used in the 
rehabilitation departments of the 2 hospitals to increase the 
degree of speech recovery. 

5. Conclusion 

VCDs are common in stroke survivors in Brazzaville. 
Among the VCDs diagnosed in our patients, aphasia and 
dysarthria are dominant, followed by apraxia of speech. The 
speech therapy technique used to treat dysarthria led to a 
better degree of speech recovery, as compared to speech 
therapy techniques related to aphasia and apraxia of speech. 
The rates of aphasic and apraxic patients having completely 
recovered speech are very low, suggesting the 
implementation of improved therapeutic measures to 
increase the degree of speech recovery. VCDs are the cause 

of various psychological problems in our patients. Among 
the psychological problems listed, frustration, anxiety, 
depression and anger are dominant. 
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Appendix 

Questionnaire on feelings experienced by patients with 
verbal communication disorder 

I. - Do you feel frustrated since the onset of the verbal 
communication disorder? 

Please mark [x] the appropriate answer 

Yes  
No  
I do not know what to say  
II. - Do you feel irritated since the onset of the verbal 

communication disorder? 
Please mark [x] the appropriate answer 

Yes  
No  
I do not know what to say  
III. - Do you see your verbal communication disorder as 

divine punishment? 
Please mark [x] the appropriate answer 

Yes  
No  
I do not know what to say  
IV. - Do you consider your verbal communication disorder 

to be bad luck? 
Please mark [x] the appropriate answer 

Yes  
No  
I do not know what to say  
V. - Do you consider your verbal communication disorder 

to be inevitable? 
Please mark [x] the appropriate answer 

Yes  
No  
I do not know what to say  
VI. - Do you feel overprotected by your loved ones since 

the onset of your verbal communication disorder? 
Please mark [x] the appropriate answer 

Yes  
No  
I do not know what to say  
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