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ABSTRACT

A swallowing disorder is present in more than 50% of patients with acute stroke. Objective: To identify clinical prognostic indicators of the 

swallowing function in a population with acute ischemic stroke and to determine prioritization indicators for swallowing rehabilitation. 

Methods: Participants were adults admitted to the emergency room who were diagnosed with acute ischemic stroke. Data gathering 

involved a swallowing assessment to determine the functional level of swallowing (American Speech-Language-Hearing Association 

National Outcome Measurement System – ASHA NOMS) and the verification of demographic and clinical variables. Results: The study 

sample included 295 patients. For analysis purposes, patients were grouped as follows: ASHA NOMS levels 1 and 2 – ASHA1 (n = 51); 

levels 3, 4 and 5 – ASHA2 (n = 96); levels 6 and 7 – ASHA3 (n = 148). Statistical analyses indicated that patients who presented a poorer 

swallowing function (ASHA1) were older (age ≥ 70 years); had anterior circulation infarct; had lower scores on the Glasgow Coma Scale (GCS 

≤ 14 points); took longer to initiate swallowing rehabilitation; had longer hospital stays; made more use of alternative feeding methods; 

needed more sessions of swallowing rehabilitation to remove alternate feeding methods; took longer to return to oral feeding and had 

poorer outcomes (fewer individuals discharged from swallowing rehabilitation sessions and increased mortality). Conclusion: Patients with 

acute ischemic stroke, admitted to the emergency room, aged ≥ 70 years, score on the GCS ≤ 14, anterior circulation infarct and dementia 

should be prioritized for swallowing assessment and rehabilitation. 

Keywords: Speech, languages and hearing sciences; deglutition; deglutiton disorders; stroke; indicators of health services.

RESUMO

Alterações da deglutição são observadas em mais de 50% dos pacientes com acidente vascular cerebral isquêmico (AVCI) agudo. Objetivo: 

Identificar os indicadores de prognóstico clínico da funcionalidade da deglutição na população com AVCI em fase aguda, visando o 

estabelecimento de indicadores de priorização de atendimento fonoaudiológico. Métodos: Participaram do estudo adultos admitidos em 

Pronto Socorro (PS) com AVCI. As etapas de coleta de dados envolveram avaliação fonoaudiológica para determinação do nível funcional da 

deglutição (American Speech-Language-Hearing Association National Outcome Measurement System – ASHA NOMS) e a coleta de variáveis 

demográficas e clínicas. Resultados: A amostra do estudo incluiu 295 pacientes agrupados de acordo com os níveis ASHA NOMS: níveis 1 e 2 

– ASHA1 (n = 51); níveis 3, 4 e 5 – ASHA2 (n = 96); níveis 6 e 7 – ASHA3 (n = 148). As análises indicaram os seguintes resultados significantes: 

pacientes com pior funcionalidade da deglutição (ASHA1) apresentaram média de idade superior a 70 anos, maior comprometimento da 

circulação cerebral anterior pós-AVCI, pior pontuação na Escala de Coma de Glasgow (ECG ≤ 14 pontos), demoraram mais tempo para iniciar 

o atendimento fonoaudiológico, permaneceram mais tempo internados no hospital, fizeram mais uso de via alternativa de alimentação, 

necessitaram de mais sessões fonoaudiológicas para retirada da via alternativa de alimentação, demoraram mais tempo para retornar 

para alimentação por via oral e apresentaram pior desfecho (um número menor de indivíduos recebeu alta fonoaudiológica e apresentaram 

mortalidade aumentada). Conclusão: Pacientes com AVCI agudo, admitidos em PS, que apresentem idade ≥ 70 anos, pontuação na ECG ≤ 14, 

com comprometimento do sistema circulatório cerebral anterior e demência, devem ser priorizados no atendimento fonoaudiológico. 

Palavras-chave: Fonoaudiologia; deglutição; transtornos da deglutição; acidente vascular cerebral; indicadores de serviços.
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Until the early 2000s, stroke was considered an inherent 
risk of aging and was rarely prioritized in health systems1. 
However, in 2007, a change occurred that led to the develop-

ment of processes aimed at improving the effectiveness and 
efficiency of procedures adopted for post-stroke patients2.

Swallowing disorder, known as dysphagia, is present in 
more than 50% of patients with acute stroke, and this con-

dition extends from stroke onset to the subsequent seven 
days3. According to the literature, approximately 21% of 
stroke patients admitted to intensive care units develop aspi-
ration pneumonia during hospitalization4, and the risk of 
death may increase by up to three times for these patients5. 
Thus, early assessment of dysphagia in post-stroke patients 
may minimize the risk of clinical complications6.

The high hospital cost associated with the care of patients 
with stroke is well documented in the literature, and dyspha-

gia may increase these costs even more5. Patients with dys-

phagia due to stroke usually require a greater number of 
procedures (e.g., radiographic examinations) and more anti-
biotics, stay in the hospital longer, and frequently need to be 

transferred to backup hospitals6. The risk of pulmonary bron-

choaspiration in patients with more severe dysphagia should 

also be considered a factor that contributes even further to 

increased costs7.
In Brazil, the Manual of Strokes Care Routine, published 

by the Ministry of Health in 20138, recommends that all 

patients who can maintain postural control and alertness for 

15 minutes should be screened for dysphagia and, only after 

this evaluation, may oral feeding be permitted. However, this 
does not occur in many hospitals, as there is a lack of profes-

sionals specialized in the field. Therefore, the specific litera-

ture on dysphagia has advocated the establishment of spe-

cific indicators for the prioritization of speech therapy for 
patients9. The establishment of these indicators will not only 
optimize bedside swallowing assessments but will also help 

reduce hospital costs, as early and safe return to oral feeding 

is essential for recovery of the patient’s overall condition and 
to reduce the risk of exacerbation or readmission due to aspi-
ration pneumonia9.

The aim of the present study was to identify indicators of 
the clinical prognosis of swallowing functionality in patients 

in the acute phase of stroke to establish indicators for priori-
tizing speech therapy care in these patients.

METHODS

We carried out a cross-sectional observational study. 
The project was approved by the Ethics Committee for 
Analysis of Research Projects of Hospital das Clínicas of the 
School of Medicine, University of São Paulo, Brazil (CAPPesq 
HCFMUSP no. 1.735.316). The procedures for data collection 
began after the informed consent form was signed by each 

patient or his/her legal guardian.

Participants

Adult patients admitted to the emergency room (ER) of 
Hospital das Clínicas who were diagnosed with ischemic 
stroke and, by medical request, were evaluated for swallow-

ing at the bedside by the Speech and Language Pathology 
therapist from the same hospital between September 2016 

and February 2017, were enrolled in this study. 
The inclusion criteria adopted in this study were patients 

who: were aged ≥ 18 years; had clinical stability according to 
medical records; had a confirmed diagnosis of acute stroke 
according to neurological medical evaluation and CT scan; in the 
acute phase of the disease (2–7 days after stroke); had no respira-

tory involvement; Glasgow Coma Scale (GCS) score ≥ 12 (i.e. only 
patients with mild brain injury or normal neurologic conditions 
were included in order to guarantee that they were able to follow 

simple commands); absence of previous feeding complaints or 

changes in diet ( food consistency); no previous use of an alterna-

tive feeding method; no tracheostomy; and no history of surgical 

procedures involving the head and neck region.
The steps for data collection are described below.

Functional level of swallowing

To determine the functional level of swallowing, the 
American Speech-Language-Hearing Association National 
Outcomes Measurement System (ASHA NOMS) was used10. This 
scale is a multidimensional instrument for assessing the supervi-

sion required for feeding and the type of diet, with scores ranging 

from 1-7. For the present study, the level of swallowing function-

ality was determined after completion of the Speech-Language 
Pathology Protocol for Dysphagia Risk Evaluation9, which is 

routinely used by the Speech-Language Pathology Division at 
the hospital for swallowing assessment. The Dysphagia Risk 
Evaluation is indicated for early assessment of the dysphagia 

risk at the bedside, and its application includes administra-

tion of controlled volumes of water and mashed potatoes. The 
outcome indicates whether the patient can receive larger vol-

umes of liquids/food and different food consistencies, as well as 
whether monitoring is required for safe feeding.

The functional level of deglutition of each patient was 
classified as follows: level 1) the individual cannot swallow 
anything safely through the mouth, and all nutrition and 

hydration are received through non-oral routes; level 2) the 

individual cannot swallow safely through the mouth but can 

ingest some items of various consistencies only during therapy 

sessions according to maximum and consistent use of clues, 

and an alternative route of feeding is necessary; level 3) an 

alternative feeding route is required, as the individual ingests 

less than 50% of his or her nutrition and hydration through the 

mouth, and/or swallowing is safe with moderate use of clues 

for the use of compensatory strategies, and/or the individual 

requires maximum diet restriction; level 4) swallowing is safe 
but often requires moderate use of clues for the use of compen-

satory strategies, and/or the individual has moderate dietary 

restrictions and/or still needs feeding by an alternative route 
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or oral supplementation; level 5) swallowing is safe with mini-

mal dietary restrictions and/or occasionally requires minimal 

clues for the use of compensatory strategies, and occasionally 

the individual can self-monitor, and all nutrition and hydra-

tion are received orally during meals; level 6) swallowing is 

safe and the individual eats and drinks independently, rarely 
requiring minimal clues for the use of compensatory strategies 

and often self-monitoring when difficulties occur, but avoid-

ing some specific food items (e.g., popcorn and peanuts) and/
or additional feeding time (due to dysphagia) may be neces-

sary; and level 7) the individual’s ability to feed independently 
is not limited by swallowing function, and feeding is safe and 

efficient for all consistencies and compensatory strategies are 
effectively used when necessary.

To guarantee the reliability of the data, all speech ther-

apists responsible for evaluation of swallowing at the bed-

side received specific training to define the functional level 
of swallowing. The functional level of swallowing was deter-

mined in the first clinical evaluation and following the reso-

lution of dysphagia or at the time of hospital discharge. The 
patients were assessed by speech therapists with experience 

in evaluating and treating dysphagia, who were trained to 

apply the same treatment program.
All patients included in the study received individual treat-

ment for swallowing rehabilitation until they were able to 

return to oral feeding or until they were discharged from hospi-

tal or moved to an intensive care treatment unit. Experienced 
speech-language pathologists, who were trained to deliver the 

same treatment program, saw all of the patients included in the 

study once a day for half an hour. Overall, treatment involved 
the use of direct and indirect therapy techniques to rehabili-

tate swallowing. Direct therapy involved controlled food offer-

ings, even if in small volumes, for swallow training. Indirect 
therapy involved the use of exercises for oral motor training. 
It is important to highlight that swallowing and airway pro-

tection maneuvers were also used when necessary, in order to 

guarantee safe oral feeding and, consequently, the removal of 

the alternative feeding method. 

Indicators of clinical prognosis of swallowing 

functionality

To determine the clinical prognostic factors associated with 
changes in swallowing functionality, the following demographic 

and clinical variables were included: age; sex; comorbidities; lat-

erality of the ischemic stroke (right hemisphere, left hemisphere 
or bilateral hemispheres); impaired cerebral circulation (ante-

rior or carotid region – involvement of the middle and anterior 

cerebral arteries, posterior or vertebral basilar region – involve-

ment of the posterior cerebral artery)11; time between evalua-

tion of swallowing and speech therapy discharge (in days); time 

between speech-language assessment and hospital discharge 

(in days); number of speech therapy sessions until return to oral 

feeding; indications of requiring an alternative feeding method 

after swallowing assessment; indications for withdrawal of the 

alternative feeding method during speech therapy; number of 

speech therapy sessions before withdrawal of the alternative 

feeding method; and patient outcome (speech therapy dis-

charge, hospital discharge, discontinuation of care due to wors-

ening of the clinical condition, hospital transfer or death).

Data analysis

The data collected were statistically analyzed using SPSS ver-

sion 25 software. Quantitative data were subjected to descrip-

tive analysis (the mean and standard deviation) and inferential 

analysis to compare the groups (the Kruskal-Wallis test for mul-
tiple comparisons with post hoc analysis of pairs by Dunn’s test 
with Bonferroni correction, if significant). Qualitative data were 
subjected to descriptive analysis (the total count and percent-
age) and inferential analysis to compare the groups (Pearson’s 
chi-square test with post hoc peer analysis by Dunn’s test with 
Bonferroni correction, if significant). For the present study, 
patients who presented with a functional swallowing level on the 

ASHA NOMS scale of 6 or 7 at the time of resolution of dysphagia 
or at hospital discharge were considered to have a positive result. 
The level of significance adopted in all analyses was 5%.

RESULTS

The study sample consisted of 295 participants. For the 
purposes of statistical analysis, the patients were grouped 

according to the ASHA NOMS score obtained in the ini-
tial speech-language evaluation as follows: levels 1 and 2 – 

ASHA1 (51 participants); levels 3, 4 and 5 – ASHA2 (96 par-

ticipants); and levels 6 and 7 – ASHA3 (148 participants)12,13.
Table 1 shows the comparison of demographic variables 

and GCS scores between the groups.
The analyses indicated significant differences between 

groups for age and GCS score. The ASHA3 group were signifi-

cantly younger compared with the other groups. The ASHA3 
group had a significantly higher GCS score compared with 
the other groups. The ASHA2 group also scored significantly 
higher than the ASHA1 group.

Table 2 shows the comparisons of stroke laterality and 
the form of impairment of the cerebral circulation (anterior 

or carotid region, posterior or vertebrobasilar region).
No significant difference was found between the groups 

for ischemic stroke laterality. Concerning the cerebral circula-

tion impairment, a significant difference was found between 
the ASHA1 and ASHA3 groups, and the ASHA1 group had a 
greater number of patients with involvement of the cerebral 

circulatory system. No significant differences were observed 
in the other comparisons.

Table 3 shows the comparison of comorbidities. The 
total number of comorbidities was found to be higher than 

the number of participants in the sample since overlapping 

pathologies were observed (the same participant may pres-

ent with more than one disease associated with stroke).
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A significant difference was observed between the 

groups for the presence of comorbid dementia. The 
ASHA3 group had a significantly lower number of par-

ticipants with dementia compared with the other 

groups. No significant differences were found in the 
other comparisons. 

Table 4 shows the comparisons between the groups for 
clinical variables and the outcomes of the patients.

Table 1. Between-group comparisons for age, sex and score on the Glasgow Coma Scale.

Variable ASHA1 ASHA2 ASHA3 Multiple comparisons Pairwise comparisons

Age in years (mean ± SD) 73.1 (± 13.8) 70.7 (± 13.3) 62.4 (± 14.0) < 0.001*

ASHA1 = ASHA2; p > 0.999

ASHA1 ≠ ASHA3; p < 0.001*

ASHA2 ≠ ASHA3; p <0.001*

Sex
M = 31 M = 50 M = 88 

0.450 -
F = 20 F = 46 F = 60 

GCS (mean ± SD) 13.5 (± 1.1) 14.4 (± 0.7) 14.9 (± 0.4) < 0.001*

ASHA1 ≠ ASHA2; p > 0.001*

ASHA1 ≠ ASHA3; p < 0.001*

ASHA2 ≠ ASHA3; p < 0.001*

SD: standard deviation; M: male; F: female; GCS: Glasgow Coma Scale; ASHA1: levels 1 and 2 on the American Speech-Language-Hearing Association National 
Outcome Measurement System; ASHA2: levels 3, 4 and 5 on the American Speech-Language-Hearing Association National Outcome Measurement System; 
ASHA3: levels 6 and 7 on the American Speech-Language-Hearing Association National Outcome Measurement System; *: significant  difference (p < 0.05); 
Kruskal-Wallis test; Dunn’s test with Bonferroni correction. 

Table 2. Between-group comparisons for the laterality of the ischemic stroke and impaired cerebral circulation system.

Impaired cerebral circulation 

system 
ASHA1 ASHA2 ASHA3 Multiple comparisons Pairwise comparisons

Left 28 (24.9%) 55 (57.3%) 83 (56.1)

0.960 -Right. 21 (41.2%) 39 (40.6%) 60 (40.5%)

Bilateral 2 (3.9%) 2 (2.1%) 5 (3.4%)

Anterior 49 (96.1%) 87 (90.6%) 121 (81.8%)

0.014*

ASHA1 = ASHA2
p>0.999

ASHA1≠ASHA3
p=0.026*

ASHA2 = ASHA3
p=0.131

Posterior 2 (3.9%) 9 (9.4%) 27 (18.2%)

%: percentage of participants; ASHA1: levels 1 and 2 on the American Speech-Language-Hearing Association National Outcome Measurement System; ASHA2: 
levels 3, 4 and 5 on the American Speech-Language-Hearing Association National Outcome Measurement System; ASHA3: levels 6 and 7 on the American 
Speech-Language-Hearing Association National Outcome Measurement System; *: significant difference (p < 0.05) Pearson’s Chi-Square test, Dunn’s test with 
Bonferroni correction.

Table 3. Between-group comparisons for the presence of comorbidities.

Comorbidity ASHA1 ASHA2 ASHA3 Multiple comparisons Pairwise comparisons

Systemic arterial hypertension 33 (64.7%) 64 (67.4%) 87 (58.4%) 0.345 -

Diabetes mellitus 18 (35.3%) 25 (26.3%) 43 (28.9%) 0.521 -

Cardiopathy 11 (21.6%) 20 (21.1%) 23 (15.4%) 0.437 -

Dyslipidemia 3 (5.9%) 12 (12.6%) 23 (15.4%) 0.214 -

Dementia 8 (15.7%) 8 (8.4%) 0 (0%) < 0.001*

ASHA1 = ASHA2
p > 0.195

ASHA1 ≠ ASHA3
p < 0.001*

ASHA2 ≠ ASHA3
p = 0.014*

Previous ischemic stroke 10 (19.6%) 17 (17.9%) 22 (14.8%) 0.668 -

Smoking 3 (5.9%) 12 (12.6%) 15 (10.1%) 0.438 -

Alcoholism 0 (0%) 4 (4,2%) 8 (5.4%) 0.246 -

Total comorb/pat (mean ± SD) 1.7 (± 0.9) 1.7 (± 1.1) 1.5 (± 1.2) 0.237 -

comorb/pat: comorbidities per patient; %: percentage of patients; ASHA1: levels 1 and 2 on the American Speech-Language-Hearing Association National 
Outcome Measurement System; ASHA2: levels 3, 4 and 5 on the American Speech-Language-Hearing Association National Outcome Measurement System; 
ASHA3: levels 6 and 7 on the American Speech-Language-Hearing Association National Outcome Measurement System; *: significant difference (p < 0.05) 
Pearson’s Chi-Square test, Dunn’s test with Bonferroni correction.
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Table 4. Between-group comparisons for the clinical variables and patient outcome.

Clinical variables and 
patient outcome

ASHA1 ASHA2 ASHA3 Multiple comparisons Pairwise comparisons

Time between assessment 
and speech therapy, in days 
(mean ± SD)

14.4 (± 7.1) 6.7 (± 3.9) 1.5 (± 2.0) < 0.001*

ASHA1 = ASHA2

p = 0.999

ASHA1 ≠ ASHA3

p < 0.001*

ASHA2 ≠ ASHA3

p < 0.001*

Time between swallowing 
assessment and hospital 
discharge, in days (mean ± 
SD)

12.9 (± 8.6) 7.9 (±9.7) 2.8 (± 3.7) < 0.001*

ASHA1 ≠ ASHA2

p < 0.049*

ASHA1 ≠ ASHA3

p < 0.001*

ASHA2 ≠ ASHA3

p < 0.001*

Number of speech therapy 
sessions until safe oral 
feeding (mean ± SD)

2.9 (± 2.5) 1.1 (± 0.2) 0.0 (± 0.0) < 0.001*

ASHA1 ≠ ASHA2

p < 0.001*

ASHA1 ≠ ASHA3

p < 0.001*

ASHA2 = ASHA3

p = 0.431

Number of participants with 
alternative feeding method 
after swallowing assessment 
(total number/%)

48 (94.1%) 13 (13.5%) 0 (0%) < 0.001**

ASHA1 ≠ ASHA2

p < 0.001*

ASHA1 ≠ ASHA3

p < 0.001*

ASHA2 ≠ ASHA3

p = 0.030*

Number of participants 
who had alternative 
feeding method removed 
after speech therapy (total 
number/%)

13 (25.5%) 16 (16.7%) 6 (4.1%) 0.001**

ASHA1 ≠ ASHA2

p = 0.016*

ASHA1 ≠ ASHA3

p = 0.001*

ASHA2 = ASHA3

p > 0.999

Number of speech therapy 
sessions until alternative 
feeding method removal 
(mean ± SD)

6.8 (± 3.2) 3.7 (± 4.0) 1.5 (± 0.5) 0.001*

ASHA1 ≠ ASHA2

p > 0.195

ASHA1 ≠ ASHA3

p < 0.001*

ASHA2 = ASHA3

p = 0.406

Speech therapy discharge 5 (9.8%) 20 (20.8%) 113 (76.4%) < 0.001*

ASHA1 ≠ ASHA2

p < 0.001*

ASHA1 = ASHA3

p = 0.608

ASHA2 ≠ ASHA3

p < 0.001*

Hospital discharge 14 (27.5%) 68 (70.8%) 35 (23.6%) < 0.001*

ASHA1 ≠ ASHA2

p < 0.001*

ASHA1 = ASHA3

p > 0.999

ASHA2 ≠ ASHA3

p < 0.001*

Continue



506 Arq Neuropsiquiatr 2019;77(7):501-508

Significant differences were observed in all variables 
tested. In general, the ASHA1 and ASHA2 groups presented 
with worse results compared with the ASHA3 group.

DISCUSSION

In the present study, patients with poor swallowing func-

tionality had a mean age older than 70 years, greater impair-

ment of the anterior cerebral circulation after stroke and a 
worse GCS score (≤ 14 points), required more time to start 
speech therapy for swallowing rehabilitation, were hospital-

ized longer, used an alternative feeding route, required more 

speech therapy sessions to withdraw the alternative feed-

ing route, required more time to return to oral feeding, had 

a worse outcome (they were discharged from speech therapy 

less often and were more likely to die) and presented with a 
higher frequency of dementia.

The impact of age on the increase in the incidence of 
dysphagia has been extensively documented in the litera-

ture, corroborating the results of the present study. The 
prevalence of dysphagia in the elderly population (between 

20% and 40% for individuals over 55 years) is higher than 
that in the general population (between 6% and 9%)14,15. 
The aging process is usually associated with brain atrophy, 
deterioration of neural function and reduced muscle mass16, 

and these changes may have an impact on the swallowing 

process. Studies have documented reduced pharyngeal 
contraction amplitude, pharyngeal shortening, decreased 

propulsion/tongue strength and decreased palatine velum 

strength to assist displacement of a bolus in healthy elderly 

individuals17. The effects of age on reducing isometric forces 
and the pressure required for swallowing seem to prog-

ress with age18. The literature also points to the association 
between age and the decrease in activation of airway pro-

tection mechanisms during swallowing, favoring broncho-

pulmonary penetration/aspiration19.
In our study sample, patients with worse swallow-

ing functionality (ASHA1), in addition to being older, also 
showed a lower level of consciousness and a higher fre-

quency of dementia as a comorbidity. According to the 
literature, the prevalence of dysphagia in the elderly pop-

ulation increases substantially, reaching 80% in the pres-

ence of age-related diseases such as stroke and dementia7. 
Delayed triggering of the swallowing reflex and reduction 
of laryngeal elevation have been associated with broncho-

pulmonary aspiration in post-stroke patients20. In patients 
with dementia, the literature points out that the prevalence 

of dysphagia varies between 13% and 57%21. According to 

the literature, aspiration of liquids is the main characteris-

tic observed in this population22. In addition, the literature 
also describes that patients with dementia usually present 

with the interruption of actions involving the preparatory 

phase of swallowing as a consequence of the related cog-

nitive deficits, as well as inadequate oral motor control of 
the bolus, delayed swallowing reflex, reduction in laryngeal 
elevation and valleculae residue, all of which contribute to 

the increased morbidity and premature death23. Although 
the patients included in this study did not report previ-

ous swallowing difficulties and changes in diet consistency 

Continuation

Discontinuation of speech 
therapy

17 (33.3%) 3 (3.1%) 0 (0.0%) < 0.001*

ASHA1 ≠ ASHA2

p < 0.001*

ASHA1 = ASHA3

p > 0.999

ASHA2 ≠ ASHA3

p < 0.001*

Hospital transfer 6 (11.8%) 3 (3.1%) 0 (0.0%) < 0.001*

ASHA1 ≠ ASHA2

p = 0.011*

ASHA1 ≠ ASHA3

p < 0.001*

ASHA2 = ASHA3

p = 0.499

Death 9 (17.6%) 2 (2.1%) 0 (0.0%) < 0.001*

ASHA1 ≠ ASHA2

p < 0.001*

ASHA1 ≠ ASHA3

p < 0.001*

ASHA2 = ASHA3

p > 0.999

%: percentage of participants; SD: standard deviation; ASHA1: levels 1 and 2 on the American Speech-Language-Hearing Association National Outcome 
Measurement System; ASHA2: levels 3, 4 and 5 on the American Speech-Language-Hearing Association National Outcome Measurement System; ASHA3: 
levels 6 and 7 on the American Speech-Language-Hearing Association National Outcome Measurement System; *: significant difference (p <0.05), Pearson’s 
Chi-Square test, Dunn’s test with Bonferroni correction.
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(i.e. inclusion criteria), we cannot prove that these patients 
did not have previous dysphagia. 

The present study did not find differences between the 
groups for the laterality of brain injury. Although the later-

ality of swallowing has already been investigated, the exact 

mechanism involved in this process remains unknown3. 
One study investigated this swallowing laterality in healthy 
participants and found left hemisphere dominance in 35% 

of them, right hemisphere dominance in 7%, and non-lat-

erality of swallowing in the other participants24. In another 
study using magnetic resonance imaging, the researchers 

identified activation of the following brain areas during 
swallowing: the primary motor cortex, primary somatosen-

sory cortex, cortical supplementary motor area, prefrontal 

cortex, transverse temporal gyrus, insular cortex, internal 

capsule, cingulate gyrus, speech areas, auditory association 

area and sensory-motor association areas25. In this study, 
lateralization toward the right hemisphere was greater than 

that toward the left hemisphere during swallowing tasks. 
Thus, the lateralization of brain activity in swallowing, 
both in normal individuals and in individuals after stroke, 
remains controversial.

Studies that classify dysphagia based on vascular terri-

tory are rare and also present divergent results. A previous 
study indicated that dysphagia is more frequently observed 

in patients with middle cerebral artery infarction and is sig-

nificantly more associated with the size of the lesion than 
the site of the lesion26. Other studies have found that signs 
of bronchopulmonary aspiration and pharyngeal dysfunc-

tion are frequently observed in patients with involvement 

of the posterior vascular territory26,27. The present study 
was performed in an ER unit that does not keep severely ill 
patients; these patients are referred to intensive care units. 
Therefore, patients with posterior cerebral artery infarc-

tion with brainstem involvement, who usually exhibit more 

severe clinical features and greater swallowing impair-

ment28,29, do not remain in the ER. This fact may explain 
why, in the present study, the group with the worst swallow-

ing function (ASHA1) had greater impairment of the ante-

rior cerebral circulatory system.
Regarding outcomes, our results indicated that patients 

with poor swallowing functionality at the initial evaluation 

were less often discharged from speech therapy and were 

more likely to die compared with those in the other groups. 
In the hospital where the data collection in this work was 
performed, because it is a tertiary service, clinical stability 

is not always related to complete swallowing rehabilitation. 
Therefore, an individual may be discharged with resolution 
of the clinical condition but may still require speech ther-

apy intervention. In this study, only 47% of the individuals 
were discharged from speech therapy, while the others were 

referred to rehabilitation centers for speech therapy follow-

ups. This result corroborates the data in the literature indi-
cating that 50% of post-stroke patients remain with dyspha-

gia after hospital discharge and that more severe dysphagia 

is a predictor of a unfavorable outcome and a higher mortal-

ity rate30. Furthermore, according to the literature, the need 
for an alternative feeding pathway in post-stroke patients 
also showed a correlation with a higher mortality rate and a 

worse outcome26,30, despite the placement of a feeding tube 

to reduce the risk of bronchopulmonary aspiration31. In the 
present study, 94% of the ASHA1 patients had an indication 
for an alternative feeding route after the speech-language 

evaluation. Use of a feeding tube may promote colonization 
of the oropharynx with harmful bacteria32,33, and most cases 

of aspiration pneumonia are of bacterial origin33.
The present study has some limitations. Stroke exten-

sion was not included as an analysis variable. The compari-
son of the outcomes of patients with different stroke severi-
ties in future studies may help better define speech-language 
pathology rehabilitation in this population, as the severity 

of stroke is described as being a risk factor for dysphagia26,34. 
Regarding the presence of dysphagia prior to the stroke, 
patients did not have a formal swallowing assessment on file 
to exclude this condition. Although patients did not report 
previous swallowing difficulties, this possibility must not be 
discarded and may have influenced our results. Moreover, the 
identification of dysphagia in this study was clinical, and con-

firming the diagnosis by objective evaluation of swallowing 
is important. Videofluoroscopy of swallowing is considered 
the “gold standard” for evaluating bronchopulmonary pen-

etration/aspiration. In the present study, performing video-

fluoroscopy in the individuals was not possible due to limita-

tions of the clinical condition, displacement, positioning, and 

high cost, among others. Finally, the results presented cannot 
be generalized, as this is a study of a single care center for 

patients with acute stroke.
In conclusion, the results suggest that patients with acute 

stroke admitted to ERs with an age ≥ 70 years, a GCS score 
≤ 14, involvement of the anterior cerebral circulatory system 
and dementia should be prioritized by a speech and language 

therapist for swallowing evaluation and rehabilitation.
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