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First-ever stroke patients in Suriname show more 
communication disorders than swallowing disorders 

and these depend on age and length of stay in hospital   
Los primeros pacientes con accidente cerebrovascular en Surinam muestran más 
trastornos de la comunicación que trastornos de la deglución y estos dependen 

de la edad y la duración de la estancia en el hospital.  
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Abstract 
Objective: Research on the occurrence of communication and swallowing disorders in first-ever stroke patients in Suriname is 
scant. This study aimed to determine the (co-) occurrence of speech-language pathology disorders following a first-ever stroke. 
Furthermore, it examined the association between age and length of stay with various speech-language pathology disorders. 
Methods: Forty-three first-ever stroke patients admitted to the neurological unit of the Academic Hospital in Paramaribo were 
enrolled in this prospective study. Speech-language pathology screenings were performed within one week after admission. 
Occurrence rates were calculated as frequencies. Associations between variables of interest were calculated using the Mann-
Whitney U test.
Results: Aphasia, dysarthria, apraxia of speech and dysphagia were present in 41.9%, 39.5%, 23.3% and 20.9% respectively. 
A co-occurrence of 7 to 28%, 20.9% and 2.3% was seen for two, three and four disorders, respectively. Age was significantly 
associated with apraxia of speech (p = .04) and dysphagia (p = .04) whereas length of stay was significantly associated with only 
dysphagia (p = .02). Overall, the study showed the highest occurrence of aphasia, followed by dysarthria, AOS, and dysphagia. 
Conclusions: Communication disorders are more common than swallowing disorders among first-ever stroke patients in Suriname. 
To serve these patients, there is an urgent need for standardized testing and rehabilitation. 
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Resumen
Objetivo: La investigación sobre la aparición de trastornos de la comunicación y la deglución en pacientes con primer accidente 
cerebrovascular en Surinam es insuficiente. Este estudio tuvo como objetivo determinar la coocurrencia de trastornos de la pato-
logía del habla y el lenguaje después de un primer accidente cerebrovascular. Además, examinó la asociación entre la edad y la 
duración de la estancia con diversos trastornos de la patología del habla y el lenguaje. 
Métodos: Cuarenta y tres pacientes con ictus ingresados en la unidad neurológica del Hospital Académico de Paramaribo se 
inscribieron en este estudio prospectivo. Los exámenes de patología del habla y el lenguaje se realizaron dentro de una semana 
después de la admisión. Las tasas de ocurrencia se calculan como frecuencias. Se calcularon una asociación entre variables de 
interés mediante la prueba U de Mann-Whitney.
Resultados: Afasia, disartria, apraxia del habla y disfagia estuvieron presentes en 41.9%, 39.5%, 23.3% y 20,.9% respectiva-
mente. Se observó una coocurrencia de 7 a 28%, 20.9% y 2.3% para dos, tres y cuatro trastornos, respectivamente. La edad se 
asoció significativamente con apraxia del habla (p = 0,04) y disfagia (p = 0,04), mientras que la duración de la estancia se asoció 
significativamente solo con disfagia (p = 0,02). En general, el estudio mostró la mayor incidencia de afasia, seguida de disartria, 
AOS y disfagia. 
Conclusión: Los trastornos de la comunicación C son más comunes que los trastornos de la deglución entre los pacientes con 
primer accidente cerebrovascular en Surinam. Para atender a estos pacientes, existe una necesidad urgente de pruebas estan-
darizadas y rehabilitación. 

Palabras clave: Afasia, Disartria, Apraxia del habla, Disfagia, Accidente cerebrovascular. 
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Introduction 

Stroke is a sudden and abrupt loss of brain function 
following an ischemic or hemorrhagic cerebrovascular 
injury. It can temporarily or permanently affect skills 
such as communication and swallowing. Depending on 
the type, location, and severity of the stroke, a variety 
of speech-language pathology (SLP) disorders such 
as aphasia, dysarthria, apraxia of speech (AOS) and 
swallowing disorders like dysphagia, can occur as a 
prolonged complication of the stroke. Consequently, 
these disorders can cause an additional burden on 
health and economy and have an impact on patients’ 
quality of life. 

Previous studies found that there is a large variability 
in the occurrence of these various SLP disorders. In a 
systematic review of Meng et al the pooled occurrence 
rate of dysphagia in stroke patients was 36.3%1. In 
other studies, this percentage ranged from 8.1% to 
80%2. For dysarthria and aphasia, the occurrence rate in 
subacute stroke patients was reported to be 54.9% and 
31.7%, respectively3. Similar results of a lower incidence 
of aphasia compared to dysarthria were reported in 
acute stroke patients4-6. Moreover, SLP disorders often 
co-occur in stroke patients and at least a third of the 
participants concomitantly showed up to two of these 
disorders. For instance, about 30% of the patients 
develop both dysarthria and aphasia4 and this results in 
significantly less functional recovery than with the single 
occurrence of the two disorders7. 

In addition to the (co)-occurrence of SLP disorders in 
stroke patients, studies also described the relationship 
between various factors and the presence or absence 
of these SLP disorders. For instance, extended 
hospitalization contributes significantly to a decreased 
quality of life in patients with dysphagia. Moreover, 
several studies point out that stroke patients with 
dysphagia have an extended hospital stay compared 
to stroke patients without dysphagia8-10. A recent review 
underscored this also for patients with aphasia11. Thus, 
it can be safely assumed that the severity of aphasia is 
inversely correlated with the length of stay in hospital. 
Age is another factor contributing to the severity of SLP 
disorders. An advanced age is associated with a higher 
prevalence and increased risk of aphasia12-17. Patients 
presenting with dysphagia were averagely older than 
the rest18,19.

Unfortunately, in Suriname, few if any scientific writings 
have been devoted to SLP disorders in stroke patients. In 
this study, we aim to close the gap by analyzing the (co)-
occurrence of SLP disorders in Surinamese post-stroke 
patients. We also assess whether there is a relationship 
between age, or, length of hospital stay and the presence 
or absence of common SLP disorders in stroke patients. 
In line with current literature, we hypothesize different 

types of SLP disorders will co-occur for at least 20%. 
In addition, there will be a relationship between higher 
age and increased LOS and the presence of especially 
dysphagia and aphasia. 

Method

Participants
Recruitment of patients took place from April 1, 2019 
to August 1, 2019 at the stroke unit of the Academic 
Hospital Paramaribo. Enrollment in the study was based 
on the following inclusion criteria: (1) a first-ever stroke 
as defined by the World Health Organization (WHO); (2) 
≥ 18 years. 

This study was approved by the Ministry of Health, 
“Commissie Mensgebonden Wetenschappelijk 
Onderzoek” (approval number DVG-055) for its feasibility 
as well as its ethical aspects. All patients or their legal 
representatives gave informed consent for the study and 
all procedures were carried out in accordance with the 
Declaration of Helsinki. Only de-identified data for those 
consenting to its use for research purposes are presented. 

Study procedures
All study procedures were carried out by trained 
SLPs during the participants’ hospitalization, aided by 
nursing personnel whenever necessary. Demographic 
information such as age, sex, and date of birth, as well 
as clinical information were mainly collected from the 
medical records followed by oral interviews. Furthermore, 
participants included in the study completed all four 
screenings (i.e., aphasia, dysarthria, AOS, and dysphagia) 
within one week after admission to the hospital. 

Evaluation of aphasia
Aphasia was evaluated using the Token test. This 
validated and standardized tool consists of 36 items, 
which includes 20 tokens with different colors, sizes and 
shapes. For each item, the examinee must understand 
and respond to simple verbal commands by pointing 
out or moving tokens. The maximum score is 36 with a 
higher score indicating a better performance and a score 
less than 29 indicating the presence of aphasia20. 

Evaluation of dysarthria
Dysarthria was evaluated using the ‘Nederlandstalig 
Dysartrisch Onderzoek voor Volwassenen’ (NDO-V), 
which is a validated and standardized Dutch scale 
that is used for screening of dysarthria21. This scale 
provides information on various aspects of speech 
such as spontaneous speech, reading of standardized 
text, diadochokinetic, slide tones, shouting and speech 
holding time. Also, the type and severity of dysarthria is 
determined. At last, a differential diagnosis of dysarthria 
is made by the SLP based on a two-point scale with 
yes or no.  
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Evaluation of AOS
AOS was evaluated using a self-developed perceptual 
evaluation based on direct and indirect characteristics. 
This evaluation included seven questions based on 
characteristics such as (1) initiation problems, (2) 
distortion of sounds, (3) sequence problems, (4) 
articulation problems, (5) slowed rate of speech, (6) 
prosodic impairments, and (7) problems in naming 
words22. These questions are rated on a two-point scale 
with yes or no. The presence of at least the necessary 
signs such as articulation problems, slowed rate of 
speech and prosodic impairments differentiated between 
patients with and without AOS. 

Evaluation of dysphagia
Dysphagia was evaluated using the Gugging Swallowing 
Screen (GUSS), which is a quick and safe clinical bed-
side tool to identify patients with dysphagia23. It consists 
of an indirect swallowing test followed by a direct 
swallowing test. The examinee should earn the maximum 
score of 5 for the indirect test in order to go further with 
the direct test. The total score of the GUSS is 20 with a 
score of ≤ 19 indicating the presence of dysphagia.

Data analysis
Demographics and clinical characteristics were reported 
as median (interquartile range) or frequencies based 
on continuous or categorical variables. Furthermore, 
the first outcome of interest included estimates for the 
incidence and co-occurrence of aphasia, dysarthria, 
AOS and dysphagia and was calculated using frequency 
estimates and their 95% confidence intervals (CIs). To 
address the second outcome of interest, the relationship 
between age, or, LOS and the absence/presence of 
a specific SLP disorder (aphasia, dysarthria, AOS and 
dysphagia), Mann-Whitney U tests were conducted. All 
calculated p values were considered significant if less 
than .05. All statistical analyses were performed using 
IBM Statistical Package for Social Science (SPSS) 
version 25 (SPSS Inc., Chicago, IL, USA). 

Results 

All 118 patients admitted to the stroke unit of the Academic 
Hospital Paramaribo between April 1, 2019 and August 
1, 2019 were considered for inclusion in the present 
study (Figure 1). Nine patients were excluded because 
their symptoms were diagnosed to result from a residual 
stroke. From the remaining 109 first-ever stroke patients, 
36 were excluded because they were not testable, while 
10 died within the testing period. Finally, nine patients did 
not provide consent. As a result, a total of 54 first-ever 
stroke patients could be tested for their communication 
and swallowing skills. Of these, 11 patients did not 
complete the study procedure, and, therefore, were 
excluded for the analysis. Therefore, 43 patients were 
included in the final analysis. Patient demographics and 

Table I: Demographics and clinical characteristics of participants.

Variable	 Total participants, N = 43 

Demographics	
Age in years, median (IQR)	 61.74 (20.82)
Male, n (%)	 22 (51.2%)

Etnicity, n (%)	
Creole	 18 (41.9%)
Hindustani	 16 (37.2%)
Javanese	 6 (14%)
Maroon	 0 (0.0%)
Other	 3 (7%)

Stroke pathogenesis, n (%)	
Cerebral infarction	 25 (58.1%)
Intracerebral hemorrhage	 2 (4.7%)
Not specified	 16 (37.2%)

Side hemiparesis, n (%)	
Left	 15 (34.9%)
Right	 10 (23.3%)
Unknown	 18 (41.9%)
Length of stay (days), median (IQR)	 8 (11)

IQR, interquartile range

Table II: Incidence and co-occurrence of four disorders.

Disorder(s)	 Total participants, N = 43 

Incidence	 % (n)
Aphasia	 41.9% (18)
Dysarthria	 39.5% (17)
AOS	 23.3% (10)
Dysphagia	 20.9% (9)
None	 37.2% (16)

Co-occurrence	
Aphasia + dysarthria	 27.9% (12)
Dysarthria + AOS	 20.9% (9) 
AOS+ Aphasia	 16.3% (7)
Aphasia + dysphagia	 9.3% (4)
Dysphagia + dysarthria	 7.0% (3) 
Dysphagia + AOS	 7.0% (3)
3 combined	 20.9% (9)
All 4	 2.3% (1)

Figure 1: Flow chart of patient selection.

Note: Boxes with dotted lines indicate subjects excluded from the study removed 
from the analysis.

118 patients stroke unit

9 residual stroke 
patients

36 not testable

9 no consent 54 available

43 analyzed

10 died

109 first-ever stroke 
patients
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patients without dysphagia (U=83, p=.04). No significant 
differences in median age were found for patients with/
without aphasia (U=161, p=.12) and for patients with/
without dysarthria (U=166, p=.18). For the median length 
of stay, only patients with and without dysphagia showed 
a significant difference (U=78, p=.02). No significant 
differences were found between patients with/without 
AOS (U=161, p=.91), patients with/without dysarthria 
(U=181, p=.31) and patients with/without aphasia 
(U=180, p=.28). 

Discussion

In this study, we first assessed the (co)-occurrence of 
the different SLP disorders in first-ever stroke patients 
in Suriname. In our sample, the highest occurrence rate 
was found for aphasia, while the lowest occurrence rate 
was found for dysphagia. In other studies, dysphagia 
showed the highest occurrence followed by dysarthria 
and aphasia6,5,24,25. This contrasting finding could have 
several reasons. First, in our sample, there could be 
an underestimation of dysphagia since assessments 
were carried out at one-week post stroke with patients 
already having spontaneous recovery. In other studies, 
assessment of dysphagia was mostly carried out within 
72 hours. Second, the different occurrence pattern in 
our sample could potentially be linked to severity of 
stroke or lesion location. However, to date, no data 
are available on stroke severity and lesion location in 
Surinamese stroke patients. Indeed, currently, stroke 
severity is not consequently included in assessment 
protocols of the specialist and lesion location is not 
always specified. Thus, documentation of stroke severity 
and lesion location is extremely poor. 

In addition, we observed the highest co-occurrence for 
aphasia with dysarthria. The co-occurrence of dysarthria 
with AOS and the co-occurrence of three SLP disorders 
accounted for the second highest co-occurrence rate. 
This indicates that communication disorders were very 
prevalent in our sample. These results are in line with 
other studies5,25

Table III: Median age and length of stay for the various speech and swallowing disorders.

Note. The Mann-Whitney non-parametric unpaired two way t-test was used because of the small numbers. 
*p<0.05

 	 N 	 Age 	 95%	 CI 	 p 	 LOS 	 95%	 CI 	 p 

0 disorders 	 16 	 53.55 	 43.8 	 67.8 	  	 6 	 4 	 8 	  
> 0 disorders 	 27 	 67.42* 	 59.3 	 73.4 	 0.02 	 12* 	 8 	 16 	 0.02 

Aphasia - 	 25 	 56.2 	 50 	 67 	  	 7 	 6 	 14 	  
Aphasia + 	 18 	 68.6 	 61.6 	 73.4 	 0.11 	 10.5 	 8 	 16 	 0.27 

Dysarthria - 	 26 	 56.7 	 50 	 69.5 	  	 7 	 6 	 11 	  
Dysarthria + 	 17 	 67.4 	 59.3 	 71.3 	 0.18 	 12 	 6 	 16 	 0.31 

AOS- 	 33 	 57.3 	 52.6 	 66.6 	  	 3 	 2 	 5 	  
AOS+ 	 10 	 70.2* 	 53.1 	 85.5 	 0.04 	 4 	 1 	 6 	 0.91 

Dysphagia- 	 34 	 58.3 	 52.6 	 67.8 	  	 7 	 5 	 12 	  
Dysphagia+ 	 9 	 69.5* 	 57.2 	 85.5 	 0.04 	 14* 	 10 	 30 	 0.02 

clinical characteristics are shown in table I. The mean 
age of the patients was 60 (SD 15; range 19-87) years 
and 51% were male. The mean LOS was 11 days (SD 10; 
range 2-47). Furthermore, most patients were from African 
(41.9%) or South Asian origin (37.2%). For approximately 
half of the patients (41.9%), the side of hemiparesis 
was not documented. The majority of patients (58.1%) 
suffered from an ischemic stroke while only a few patients 
(4.7%) had an intracerebral hemorrhage pathogenesis. 
For nearly 37.2%, the stroke pathogenesis was unknown. 

First, the occurrence rates of the different SLP disorders, 
displayed in table II, were determined. The highest rate 
was aphasia with 41.9% of participants experiencing this 
SLP disorder following a first-ever stroke (95% CI [27.0%-
57.8%]), followed by dysarthria with 39.5% of participants 
(95% CI [25%-55.9%]), AOS with 23.3% of participants 
(95% CI [11.8% - 38.6%]) and dysphagia with 20.9% of 
participants (95% [10.0%-36.0%]). 

The co-occurrence of two disorders ranged from 7 to 
28%, the latter percentage referring to the co-occurence 
of aphasia and dysarthria. 20.9% of the patients showed 
a co-occurrence of three disorders, while only 2.3% 
showed a combination of all four disorders.

Second, the association between age and LOS 
with the different SLP disorders is seen in table III. 
Results of the Mann-Whitney U test showed significant 
differences in median age between patients with and 
without at least one of the examined SLP disorders 
(U=124, p=.02), with the SLP disordered patient group 
showing a higher median age than the patient group 
without any SLP disorder. Differences in median LOS 
between both patient groups were also significant 
(U=126, p=.02), with a higher median LOS in the SLP 
disordered patient group. 

When focusing on the SLP disorders separately, results 
indicated that the median age of patients with AOS 
was significantly higher than the median age of patients 
without AOS (U=92, p=.04). The same patterns was 
observed for patients with dysphagia as compared to 
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Secondly, our study examined the relationship between 
age and LOS with the presence or absence of (one of 
the) SLP disorders. For LOS, our results are partially in 
line with other studies. In these studies an extended LOS 
was associated with only dysphagia26,8,9,10,11. We only 
found that relationship between LOS and the presence/
absence of dysphagia. 

In line with other studies, in our sample there was also a 
significant association between the age of stroke patients 
and SLP disorders14,15,16,17.

This study is the first in Suriname to document the (co)-
occurence of SLP disorders after a first-ever stroke using 
standardized measurements as part of a well-founded 
diagnostic protocol. 

One of the limitations of this study, however, was that 
the evaluation of dysphagia could not be carried out 
within 72 hours after the stroke. Another limitation was 
that basic (medical) information such as stroke severity, 
type and location of stroke was not well documented. 
This makes it difficult to interpret some of the differences 
with previous studies in the same domain, however, 
other contexts. 

Conclusion

Results from this study identified communication 
disorders to be prominent compared to swallowing 
disorders in first-ever stroke patients in Suriname. 

Aphasia seems to be the most common SLP disorder. 
Moreover, our study confirmed an association of 
LOS with aphasia and dysphagia. Given the fact that 
aphasia has a major  impact on one’s quality of life, 
future studies in Suriname should further document the 
severity of aphasia patients. 

At the same time, standardized assessment and 
treatment methods, i.c. clinical guidelines, adapted to 
the local context should be further optimized  with the 
potential to facilitate future treatment advances for stroke 
patients in Suriname. Given the key role of SLPs in 
rehabilitation services after stroke, other known barriers 
such as a national policy to support SLP provisions 
should also be targeted. 
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