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Abstract
Purpose This study aims to understand the factors contributing to the severity of oropharyngeal dysphagia and its persistence 
in the sub-acute phase of stroke.
Methods We retrospectively collected the data of all the patients suffering from a stroke in the last year. The severity of 
stroke was reported according to the NIHSS score. All the patients were evaluated with the Dysphagia Risk Score and with 
a FEES. We classified the Dysphagia Risk Score and FEES results using the PAS score and ASHA-NOMS levels. The data 
were analysed statistically with ANOVA test, Student’s t test and Pearson’s correlation coefficient.
Results A series of 54 patients were evaluated. The ANOVA test did not find any difference in the mean score of Dysphagia 
Risk Score, PAS and ASHA-NOMS when compared with the brain area of stroke. An NIHSS at hospital admission (stroke 
unit) of more than 12 was predictive of ASHA-NOMS score 1–4 after 60 days (p < 0.05). A PAS score between 6 and 8 at 
first FEES evaluation was predictive of poor (1–4) ASHA-NOMS score after 60 days (p < 0.01). A moderate positive linear 
correlation was found between NIHSS score and both PAS (r 0.65) and Dysphagia Risk Score (r 0.50); a moderate negative 
linear correlation was recorded between NIHSS and ASHA-NOMS (r  − 0.66) scores.
Conclusion In the sub-acute phase of stroke, the predictive factors of persistent dysphagia are not linked to the damaged 
neuroanatomical region and others factors such as NIHSS value and high PAS score seem more useful.

Keywords Dysphagia · FEES · Stroke · Aspiration · Nasogastric tube · Predictor factors

Introduction

Stroke or cerebrovascular accidents, as we all know, is a 
result of a disturbance in the vascular supply of the brain, 
causing loss or impairment of the respective functions of 
the region of the brain affected [1]. It may be ischemic or 

hemorrhagic depending on whether there is an occlusion of 
the vasculature or its rupture [1]. There can be two phases 
of stroke. The acute phase which last for about 2 weeks after 
the onset of lesion and the sub-acute phase last up from 
2 weeks to 6 months after onset [2]

Cerebrovascular accidents are the second leading cause 
of preventable death worldwide and the fourth leading cause 
of lost productivity, as measured by disability-adjusted life 
years. According to estimates by the World Health Organiza-
tion, stroke accounted for 5.7 million deaths and 16 million 
first-time events in 2005 and these numbers may reach 7.8 
million and 23 million by 2030, respectively [2].

Oropharyngeal dysphagia (OD) affects more than 50% of 
the patients suffering from a stroke. Fortunately, the major-
ity of them recover swallowing function within a few weeks 
(during the sub-acute phase of stroke) and only 11–13% 
remain dysphagic after 6 months or more [3].

Unfortunately, OD occurring as a major sequelae of 
stroke is also the principal cause of death in these patients, 
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mainly due to aspiration pneumonia and/or malnutrition 
[4] For these reasons, OD screening becomes necessary to 
avoid the possibility of aspiration (overt or silent) leading 
to complications such as aspiration pneumonia, dehydra-
tion, malnutrition, or airway obstruction [5].

Screening of OD is usually performed by a trained 
Speech–Language–Pathologist (SLP) along with a clinical 
evaluation of patient’s features before and/or after water 
intake. Currently, a variety of methods are used in which 
the vigilance status, the presence of dysarthria, the pres-
ence of dysphonia, the motility of the tongue and mouth, 
the presence of pharyngeal reflex, the presence of cough 
reflex and voluntary cough, and changes in the vocal qual-
ity after water swallowing are considered. These evalua-
tion techniques are considered the mainstay of dysphagia 
management and as the first line of assessment, it defines 
the process and requisites of the task [6].

Instrumental evaluation of swallowing function is often 
requested for this class of patients to be sure of the safety 
of recommencing swallowing. It also helps in assess-
ing whether the nasogastric tube can be safely removed, 
whether new food consistencies can be safely introduced 
in the oral diet after the SLP rehabilitation training or to 
decide to perform a Percutaneous Endoscopic Gastrostomy 
(PEG) in patients who have failed the SLP management.

Today, it is possible to evaluate the oropharyngeal dys-
phagia by Videofluoroscopic swallowing study and fiber-
optic endoscopic evaluation of swallowing (FEES) [7, 8]. 
Though these exams are considered equivalent to each 
other, Kelly et al. in 2006 showed that pharyngeal residue 
and aspiration are better identified by FEES rather than 
videofluoroscopy [8].

Despite our ability to detect and manage OD using 
instrumental methods, clinical screening and SLP rehabili-
tation, deciding about the appropriate time to remove the 
nasogastric tube is still difficult to predict. This is because 
the swallowing function is controlled by a complicated 
brain network involving both hemispheres and the brain-
stem [9]

Various brain regions have been shown to participate in 
the control of swallowing. The most cited brain areas that 
have been identified—mainly through lesion studies—
include the primary sensorimotor cortex, sensorimotor inte-
gration areas, the insula and frontal operculum, the anterior 
cingulate cortex, parietooccipital region, basal ganglia, thal-
amus, cerebellum, and supplementary motor areas [10–12].

Specifically, insula region appears to play an important 
role in swallowing due to the evidence that a lesion in the 
insular cortex produces profound dysphagia [1]. Mosier 
et al. suggested that insula belonging to both the sides par-
ticipates during swallowing.[13]. Another study observed 
the activation of the right insula during swallowing [14, 15] 
while Lowell et al. showed that the interactions of the left 

insula with other brain areas were more prominent than the 
right one during volitional swallowing [16].

This study is an attempt to understand which factors con-
tribute to the severity of dysphagia and its persistence in the 
sub-acute phase of the stroke.

Patients and methods

We collected retrospective data of all the patients suffering 
from stroke and were managed for suspected OD at our ter-
tiary referral centre for swallowing disorders (U.O. Fonia-
tria—Dipartimento di Riabilitazione-ASL Lecce, Italy) in 
the last year (from 01 January 2019 to 31 December 2019). 
All the patients recruited for the study belonged to the sub-
acute intensive rehabilitation unit after being discharged 
from the stroke unit.

All the patients with a diagnosis of acute, unilateral corti-
cal, subcortical or subtentorial stroke according to the World 
Health Organization [17] along with the presence of OD 
defined by abnormal swallowing physiology of the upper 
aerodigestive tract or as detected from clinician testing 
including screening, clinical bedside, or FEES were included 
in this study.

The patients with previous history of swallowing diffi-
culty, past stroke, progressive neurological disorder, severe 
deficits in language comprehension, history of surgery in 
the head and neck regions, radiotherapy or chemotherapy 
for cancer in the head and neck regions, and past history of 
vocal fold paralysis were excluded from the study.

All patients were diagnosed to be suffering from acute 
unilateral stroke by expert neurologists supported by 
radiological evaluations (MRI or CT). We then recorded 
the demographic, clinical data and stroke location 
systematically.

Hospitalisation duration for all the patients was calculated 
from the date of admission into the stroke unit (acute stroke 
phase) to discharge from the hospital. The time spent in the 
stroke unit was between 10 and 12 days followed by transfer 
to a sub-acute intensive rehabilitation unit (sub-acute stroke 
phase).

The circulation territory of all the stroke patients was 
divided into anterior and posterior, as previously defined 
by Tatu [18].

We reported the severity of stroke upon admission into 
the stroke unit as per the National Institute of Health Stroke 
Scale (NIHSS) score [19]. It was then classified into a minor 
stroke, moderate stroke, moderate to severe stroke, and 
severe stroke.

In the sub-acute intensive rehabilitation unit, all patients 
suspected to be suffering from OD underwent evaluation 
by a trained SLP with the Dysphagia Risk Score (DRS) 
by Amitrano [20]. An Otolaryngologist experienced in the 
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evaluation of dysphagia graded the severity of dysphagia 
with the help of FEES. We adopted a personally modified 
standardised FEES protocol. Specifically, during the FEES 
examination, the participants were offered three trials of thin 
and three trials of thick liquid followed by one small bite-
sized banana (soft solid) and cracker (hard solids). Each thin 
liquid trial contained 10 ccs of water and each thick liquid 
contained 10 ccs of aquagel (Nestlè Nutricia  Nutilis®) and 
was dyed with blue food colouring. All patients received 
the same consistences during the FEES evaluation making 
the population tested homogenous. The hard and soft solid 
consistencies were tested only if there were no signs of dys-
phagia with thin and/or thick liquids.

Our FEES results were classified using the Penetration 
Aspiration Scale (PAS) and divided into three groups: nor-
mal (PAS1), penetration (PAS Scores 2–5) and aspiration 
group (PAS Scores 6–8) [21].

At the end of each ENT examination and speech patholo-
gists evaluation, the OD was classified using the American 
Speech–Language–Hearing Association (ASHA) National 
Outcome Measurement System (NOMS) swallowing levels 
[22].

To asses the improvement of OD after stroke manage-
ment, our patients were stratified into three groups: Tube 
feeding (from ASHA-NOMS 1 to 3), moderate OD (from 
ASHA-NOMS 4 to 5) and minimal OD/normal (from 
ASHA-NOMS 6 to 7).

Data of first FEES score, first PAS score and first ASHA-
NOMS score were described as T0.

Every day, patients received SLP rehabilitation therapy. 
The patients also underwent new FEES examination every 
15–20 days until the day of discharge from the hospital 
ward. The new test results were indicated with a progres-
sive numerical value of T.

Changes of PAS score and ASHA-NOMS levels were 
recorded after the final evaluation for the whole series. A 
change in the grouping score, rather than the mere value was 
considered as an improvement.

Initial FEES results along with ASHA-NOMS classifica-
tion guided the SLPs in the rehabilitation of the OD. The 
protocol for rehabilitation included compensatory strategies 
to maintain safety, nutrition and hydration. They achieved 
this by changing the consistency of food and by modifying 
swallow with head tilt, head turn and chin tuck. Exercises 
and/or manoeuvres such as Masako, Shaker, Mendhelshon, 
supraglottic swallow, super-supraglottic swallow and Effort-
ful swallow [23] also helped in improving and enhancing the 
swallowing mechanisms.

Statistical analysis

The sample data recorded were reported as mean, median 
and standard deviation for quantitative variables; percentage 

for qualitative variables. All data were analysed with MS 
 Excel® 2019.

Student’s t test was performed for quantitative vari-
ables and Chi-squared test for qualitative variables; a p 
value < 0.05 was considered statistically significant.

The analysis of variance or ANOVA test assessed the 
differences in DRS, PAS score and ASHA-NOMS levels 
between the groups.

Pearson’s correlation coefficient (r) estimated the linear 
correlation between quantitative variables.

This study followed all the ethical guidelines and rules 
of our ward.

Results

A series of 54 patients were retrospectively evaluated fol-
lowing admission to our hospital for stroke. Thirty of our 
patients were males and 24 were females. The mean age was 
75.1 years (± 12.4) with a median of 79.5.

Twenty-five patients had a stroke involving their right 
side of the brain and the remaining 29 suffered from a stroke 
of the left brain. When we analysed the brain site involved, 
26 cases had cortical involvement, 16 cases had subcortical 
involvement, both cortical-subcortical involvement was seen 
in 9 patients, and subtentorial in the remaining 3 cases. In 46 
patients, the stroke was involving the anterior sector of cere-
bral circulation, and in 8 cases, it was involving the posterior 
sector. In our series, the average NIHSS we observed was 
11.9 (± 9.08). Upon assessing the severity, it was observed 
that 13 cases had a minor stroke, 29 were moderate, 4 mod-
erate to severe, and 8 patients suffered from a severe stroke.

Our cohort of patients had an average DRS of 5.68 (± 4.5) 
with a median value of six. Twenty-four of our patients with 
high DRS received nasogastric tube feeding. After the FEES 
performed at T0, the mean PAS stood at 3.8 (± 2.06) with a 
median value of 3. The mean ASHA-NOMS score after the 
first clinical evaluation was 3.7 (± 1.63) with a median score 
of four. On an average, the patients were hospitalised for 
44.79 (± 18.45) days. Follow-up evaluation T1 done between 
15 and 20th days after the first evaluation T0 gave us the fol-
lowing results: mean PAS 3.09 (± 1.9) median 2.5, and mean 
ASHA-NOMS 4.57 (± 1.6) median of five. After a further 
45 days (T2), the scores were: mean PAS 2.52 (± 1.83) with 
a median of two, and mean ASHA-NOMS 5.03 (± 1.59) with 
a median score of five.

The ANOVA test did not find any difference in the mean 
score of DRS, PAS and ASHA-NOMS in correlation with 
the area of the brain affected by the stroke (cortical, subcor-
tical or subtentorial).

Ischemic and haemorrhagic stroke did not show a statisti-
cally significant difference in DRS, PAS and ASHA-NOMS 
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score (p > 0.05) after admission to the sub-acute intensive 
rehabilitation unit.

A positive linear correlation, as displayed in Fig. 1, was 
found between NIHSS score and both PAS (r 0.65) and DRS 
(r 0.50). Likewise, a negative linear correlation was recorded 
between NIHSS and ASHA (r  − 0.66) score.

Only one patient amongst our patient group had a worsen-
ing of the dysphagia during hospitalisation. It was due to a 
deterioration in the level of consciousness.

The PAS remained the same as at the time of admission 
in the sub-acute intensive rehabilitation unit in 17 cases 
(31.4%), and the ASHA-NOMS score too was unchanged 
in 14 cases (25.9%). Twenty-three (42.5%) patients improved 
the PAS results after 60 days of hospitalisation from the 
onset of stroke and 28 (51.8%) patients improved to a better 
score for ASHA-NOMS at discharge from sub-acute inten-
sive rehabilitation unit.

An NIHSS value at hospital admission (stroke unit) of 
more than 12 was predictive of a modification in ASHA-
NOMS score to 1–4 after 60 days (p < 0.05) (Fig. 2) indicat-
ing severe or moderate dysphagia. However, the NIHSS was 
not indicative of improvement in PAS and/or ASHA-NOMS 
score during the hospitalisation (p > 0.05).

Categorising the patients by age did not show any cor-
relation with improvement in PAS and ASHA-NOMS score 
during hospitalisation (p > 0.05) (Fig. 3).

A PAS between 6 and 8 at T0 was predictive of poor 
(1–4) ASHA-NOMS score after 60 days (p < 0.01).

Hemorrhagic stroke reflected a poor ASHA-NOMS score 
after 60 days (p < 0.05), but this stroke type did not modify 
the PAS score.

The necessity of nasogastric tube feeding during at hos-
pital admission (Stroke Unit) and its persistent need even 
after admission into the sub-acute intensive rehabilitation 
unit predicted a poor score in both PAS and ASHA-NOMS 
after 60 days (p < 0.01).

Fig. 1  The scatter plot shows distribution of dysphagia scores in 
relationship with severity of stroke. Although the distribution is not 
immediately clear, the tendency lines (and R value) of the DRS, 
PAS and ASHA scores demonstrate that exists a positive correlation 
between PAS and DRS score with NHISS severity, and a negative 

correlation with ASHA score, although the R value is notstatistically 
significant. DRS Dysphagia Risk Score, PAS Penetration Aspiration 
Score, ASHA American Speech Hearing Association, NIHSS National 
Institute of Health Stroke Scale

Fig. 2  Predictive value of NIHSS more than 12 to have a poor ASHA 
score after 60  days since hospitalization. ASHA American Speech 
Hearing Association, NIHSS National Institute of Health Stroke Scale
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Prolonged hospitalisation beyond 60 days too was related 
to worse ASHA-NOMS score (p < 0.01) (Fig. 4), on the con-
trary, it was not predictive of poor PAS at discharge.

There was no correlation between the area of brain 
involved by stroke and the severity of dysphagia at dis-
charge. (p > 0.05).

Fig. 3  Number of patients with modification of ASHA score and PAS during hospitalization, distributed by age classes. PAS Penetration Aspira-
tion Score, ASHA American Speech Hearing Association

Fig. 4  Distribution of PAS and ASHA score after 60 days since hospitalization according to NIHSS class of severity. PAS Penetration Aspiration 
Score, ASHA American Speech Hearing Association, NIHSS National Institute of Health Stroke Scale
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Discussion and conclusion

Oropharyngeal dysphagia is very common in stroke and 
also is one of the most important causes of morbidity in 
these patients.

Despite all the advances in current evaluation tech-
niques and understanding of OD in patients suffering from 
stroke, many a time it is still difficult to decide to reestab-
lish oral feeds and the safety of doing it. Our present study 
aims to investigate the factors that may be influencing the 
severity of dysphagia as well as its persistence during the 
sub-acute phase of the stroke.

In a recent study, Suntrup et al. described that distinct 
location patterns of brain lesions correlated well with the 
incidence, severity and patterns of swallowing dysfunction 
[24]. Specifically, the authors wrote that the involvement 
of primary and secondary sensory-motor cortex is strongly 
associated with dysphagia [24]. On the other hand, a reor-
ganisation of the pharyngeal motor cortex appears rapidly 
in the unaffected hemisphere after stroke. This is the key 
to swallowing recovery in these patients with dysphagia 
following stroke [25].

To our surprise, in our patient population, the ANOVA 
test did not show any difference in the mean scores of 
DRS, PAS or ASHA-NOMS with the area of brain injury. 
If we try to understand this finding, in our study design, 
only those patients who had a unilateral stroke with dys-
phagia were included. Therefore, all our patients had an 
unaffected hemisphere of the brain available to compen-
sate for and help in recovery from dysphagia. This can 
explain the uniform severity of dysphagia across all the 
sites of injury.

Apart from this, the first assessment of our patients we 
did, both clinically as well as endoscopically was after 
transfer to the sub-acute stroke unit. By the time we could 
assess, it is very likely that the mechanisms of re-organisa-
tion of the motor pharyngeal cortex in the unaffected side 
had already begun as hypothesised by Hamdy in 1997 [26] 
and recently confirmed by Cohen in a 2016 study [25].

Hamdy in an other study published in the year 2000 
postulated that within the brain there is an interhemi-
spheric asymmetry in the cortical representation of swal-
lowing and OD appears only when the largest (most domi-
nant) projection is damaged [27]. This postulate clarifies 
that there may be anatomically similar strokes in which 
OD does not appear or appears while recovery of the swal-
lowing function starts, increases in the first 2 weeks after 
the acute event, and finally, the recovery depends on the 
healing capacity of the healthy hemisphere of the brain 
[25, 27].

Even ischemic and hemorrhagic strokes did not show 
a statistically significant difference in DRS, PAS and 

ASHA-NOMS scores (p > 0.05) at T0. But the presence 
of a hemorrhagic stroke upon admission to Stroke Unit 
correlated to a poor ASHA-NOMS score after 60 days.

Today we know that in case of ischemic stroke, patterns 
of dysphagia may differ from that of haemorrhagic stroke. In 
haemorrhagic stroke, we observe an effect on other regions 
of the brain due to the intracranial mass effect from the 
extravasation of blood [28] and this feature was radiologi-
cally evident on our CT scans (Fig. 5). This is the most likely 
reason behind our findings of poorer outcome in this subset 
as reflected in our results.

The NIHSS value at hospital admission (stroke unit) of 
more than 12 was predictive of ASHA-NOMS score 1–4 
after 60 days. This result was in line with the 2014 and 
2015 studies of Kumar and Toscano in which the severity 
of stroke was an important predictor of persistent OD with 
a suggested NIHSS cutoff value of ≥ 12 [29, 30].

In our study, we have also had other connected predictive 
factors of persistent OD 60 days following a stroke. They 
were: the presence of a nasogastric tube and a PAS score 
between 6 and 8 after the first 10–12 days since admission 
in hospital (T0). Besides this, prolonged hospitalisation of 
the patient too contributed to a persistent OD indicated by 
poor levels of the ASHA-NOMS classification at discharge.

The presence of aspiration detected during FEES (PAS 
score 6–8) in patients suffering an acute stroke was described 
in the recent literature as a predictive factor of persistent OD 
[29]. In fact, if the swallow does not show any signs of recov-
ery in the first 10 days after stroke, the return of a safe swallow 
may take up to two or more months.[25]. For this reason, in 
our sub-acute stroke patients, the presence of an aspiration 

Fig. 5  Axial CT scan of right cerebellar hemorrhagic stroke with sur-
rounding edema causing effect mass on neighbouring structures
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grade PAS score at T0 and the need for the nasogastric tube 
were indicative of persistence of OD. In our opinion, it is prob-
ably due to a poor brain reorganisation of the swallowing func-
tion following the damage.

The last predictive factor of poor recovery of swallow-
ing was prolonged hospitalisation. We know that a period of 
physical inactivity during hospitalisation compromises func-
tional capacities [31, 32]. In a non-dysphagic patient, it is well 
described that after 10 days of bed rest, aerobic capacity and 
lower extremity muscle strength are reduced [33]. Patients 
affected by severe dysphagia may also experience a similar 
phenomenon during swallowing, with disuse of pharyngeal 
muscles and suprahyoid muscles contributing to the increase 
in the difficulty of swallowing [34]. Apart from this, prolonged 
hospitalisation would mean either a more severe variety of 
stroke to start with or a poorer ability of the patient to recover. 
Either or both of these would mean the global recovery 
chances of the patient is suboptimal and likewise the chances 
of recovery of OD too.

These aspects of impaired efficacy of swallowing are not 
directly caused by a stroke but they form a part of the natural 
history of stroke and they can also remain in the chronic stroke 
phase reducing the swallowing function in 50% of the patients 
[35, 36].

In conclusion, we observed in our patients affected by uni-
lateral sub-acute stroke that the damaged neuroanatomical 
region and the patient’s age were less important than other 
factors in predicting the prognosis of dysphagia. The presence 
of stroke initially classified with an NIHSS value of more than 
12 and a PAS score indicative for aspiration (from 6 to 8) in a 
sub-acute period along with the presence of nasogastric tube 
predicted the persistence of dysphagia better. These two factors 
if present 2 weeks after the acute event should be indicative for 
a poor re-organisation of the pharyngeal motor cortex in the 
unaffected hemisphere.

The other predictive factors for persistent OD in sub-acute 
phase are the presence of a mass effect linked to cerebral 
haemorrhage (in cases of hemorrhagic strokes) and prolonged 
hospitalisation that can aggravate the swallowing scenario 
already compromised by stroke.

Knowledge of the predictive factors of OD in sub-acute 
phase of stroke appears very important for the right manage-
ment of these patients during the hospitalisation.

Specifically, the Otolaryngologist will image the evolution 
of OD and he will counsel, in according to SLP, to rehabilitate 
these patients with clear and targeted goals over time avoiding 
having unattainable expectations.
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