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AbstrAct

Introduct ion:  Diabetes mellitus (DM) is an independent factor for the oc-
currence of neurogenic dysphagia following an acute cerebrovascular accident in 
the form of a stroke. This study assesses the role of DM as a risk factor for post-
-stroke dysphagia (PSD), confirmed by the fiberoptic endoscopic examination of 
swallowing (FEES) with particular emphasis on silent aspiration (SA) as a high 
risk factor of aspiration pneumonia (AP).

Aim:  The aim of the study is to assess the role of DM as a risk factor for PSD.

Mater ia l  and  methods :  Statistical analysis was performed on the cohort of 
81 post-cerebrovascular-accident patients hospitalized in the neurological reha-
bilitation department. DM was diagnosed in more than one third of the cohort 
(35.8%). After the FEES examination, which was assessed in the penetration–
aspiration scale (PAS), an analysis of DM incidence was performed in patients 
with diagnosed pharyngeal dysphagia of moderate degree (PAS 3–6) and severe 
degree (PAS 7–8).

Resu l t s  and  d i scuss ion:  The incidence of DM in patients with moderate 
dysphagia was lower than in the cohort. The incidence of DM in patients with 
severe dysphagia (aspiration) was comparable to the percentage in the cohort. 
Although diabetes was twice as frequent among patients with aspiration than 
among those with mild dysphagia (24% vs. 12%), the odds ratio (OR) of the dia-
betes incidence in these groups was not statistically significant.

Conclus ions :  Although DM is an independent factor for PSD occurrence after 
cerebrovascular accident  in the form of a stroke and a potential factor for lower 
cranial nerve neuropathy, no correlation between DM and PSD was found.
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1. INTRODUCTION

Diabetes is an independent factor for post-stroke dysphagia 
(PSD).1 The PSD incidence following an acute stroke is esti-
mated at 29%–81%.2 PSD at the beginning of hospitalisation 
is an independent risk factor for death within a month of 
cerebrovascular accident CVA.1 PSD occurs mainly follow-
ing an ischaemic stroke.1 

PSD considerably increases the risk of saliva and/or 
food aspiration into the respiratory tract, with consequent 
pulmonological complications, mainly aspiration pneu-
monia (AP).3 PSD in an acute stroke period increases the 
risk of AP three-fold, whereas that of massive neurological 
deficit combined with aspiration increases the risk of AP 
eleven-fold.3 AP is one of the major causes of death in an 
early post-CVA period and a negative prognostic factor for 
survival for 12 months following CVA.4,5 The death risk for 
a patient with AP increases more than 6-fold compared to 
individuals without AP in an early CVA period and more 
than 3-fold within 12 months after CVA. The risk of se-
vere disability in patients with AP in an early CVA period 
increases 3-fold within 12 months of CVA.3 Other PSD 
consequences and complications include: malnutrition, de-
hydration, depressive disorders and social exclusion.6 PSD 
is an independent factor for severe disability and death fol-
lowing a stroke.7 Hence the importance of the correct di-
agnosis and proper determination of the PSD risk factors, 
including diabetes. 

PSD diagnostics in stroke units are still based on screen-
ing tests, i.e. water swallowing test, which detects dyspha-
gia with 37%–45% efficiency. The clinical tests efficiency 
is slightly higher (51%–55%) but only instrumental tests – 
video fluoroscopic swallowing study (VFSS) and fiberoptic 
endoscopic examination of swallowing (FEES) – ensure the 
highest PSD detectability (64%–80%).1,8 

Diabetes per se increases the risk of dysphagia.3,9 Accord-
ing to some authors, even as many as 50% of diabetics suffer 
from swallowing disorders.10

A potential coincidence of CVA and lower cranial nerve 
neuropathy is a separate issue, which is not dealt with in 
this study. It was rarely reported but it has not been ana-
lysed in correlation with PSD.11–15

There are no reports in the literature on a correlation 
between diabetes and moderate and severe PSD according 
to PAS.16

This study is the first attempt to evaluate diabetes as a 
risk factor for PSD confirmed with FEES with emphasis to 
silent aspiration (SA) as a high risk of AP.

2. AIM

The aim of the study is to assess the role of DM, both insu-
lin-dependent and non-insulin-dependent, as a risk factor 
for PSD.

3. MATERIAL AND METHODS 

The study group consisted of 81 patients hospitalised in the 
Department of Neurological Rehabilitation at the Universi-
ty Hospital in Olsztyn, Polanad. FEES was performed at the 
Department and Clinic of Otorhinolaryngology, Head and 
Neck Diseases at the University of Warmia and Mazury in 
Olsztyn in 2018–2020 as part of the project entitled ‘Assess-
ment of neurogenic dysphagia in patients in various phases 
of brain injury of vascular origin.’ Diabetes (both insulin-
dependent and non-insulin-dependent) was diagnosed dur-
ing hospitalization at the stroke unit using standard meth-
ods: glycaemia measurements and HbA1c level. 

A statistical analysis of data from 81 patients was per-
formed involving 30 females (37.04 %) and 51 males (62.96 
%). The median age in the study group was 64.5 years, and 
it was comparable among the females and the males (males 
64.22 years, females 64.97 years). The age ranged from 23 
to 91 years. Sixty-five patients (80.25 %) had suffered an 
ischaemic stroke, and 16 (19.75%) had suffered a haemor-
rhagic stroke, which corresponds to the incidence of is-
chaemic and haemorrhagic stroke incidence reported in 
the literature.17 

After the relevant consent was obtained, each patient 
was examined by FEES with an assessment of food reten-
tion in the lower pharynx and possible food aspiration into 
the respiratory tract. The result of FEES was summarised 
on the 8-point PAS (Table 1). The FEES results assessed in 
the PAS as 1–2 points were classified as normal. The results 
assessed as 3–6 points in the PAS were classified as moderate 
dysphagia and assessed as 7–8 points in the PAS were classi-
fied as severe dysphagia (aspiration).

A statistical analysis was performed with the Statistica 
12 program. The relationship between two factors was cal-
culated with the χ2 test or the χ2 test with the Yates correc-
tion. The odds ratio (OR) was calculated to determine the 
strength of the relationship between two factors. 

Table 1. Penetration–aspiration scale.16

Points Description of PAS

1 Material does not reach the respiratory tract.

2 Material reaches the respiratory tract, remains above the 
vocal folds and is coughed up

3 Material reaches the respiratory tract, remains above the 
vocal folds and is not coughed up

4 Material reaches the respiratory tract, reaches the level of the 
vocal folds and is coughed up

5 Material reaches the respiratory tract, reaches the level of the 
vocal folds and is not coughed up

6
Material reaches the respiratory tract, goes below the level of 
the vocal folds and is coughed up to the higher level of the 

larynx or out of the respiratory tract

7
Material reaches the respiratory tract, goes below the level of 
the vocal folds and is not coughed up out of the trachea de-

spite a considerable effort

8 Material reaches the respiratory tract, goes below the level of 
the vocal folds and no attemts at coughing it up are observed
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4. RESULTS 

Over one third (n = 29; 35.8%) of the cohort (n = 81) suf-
fered from diabetes. In total, 20 patients had diagnosed 
non-insulin-dependent diabetes (24.69%), and 9 patients 
(11.11%) insulin-dependent diabetes (Figure 1).

The result of FEES and assessment on the PAS scale are 
presented in Figure 2.

FEES was normal (PAS 1) in 59 patients (72.84%). Seven 
patients (8.64%) were rated on PAS 2. Three patients (3.7%) 
were rated on PAS 3, and 2 patients (2.47%) were rated on PAS 
4. Three patients (3.7%) were rated on PAS 5 – contact of solid 
food and pap with the vocal folds was observed in two of them, 
and contact of liquid – in 1 patient. Liquid was detected below 
the vocal folds, and its effective removal was observed in 1 pa-
tient (1.23%) – PAS 6. Food was found below the vocal folds in 6 
patients (7.41%) without trying to remove it – PAS 8 (Figure 3).

The incidence of diabetes in patients with FEES-con-
firmed PSD (PAS 3–8, n = 15) was 33.33% (5 patients) and 
it was comparable with the percentage of diabetes in the 
cohort (35.8 %, n = 81). Two patients (22.2%) out of the 
group with moderate PSD (PAS 3–6, n = 9) were diagnosed 
diabetes – this percentage was lower than that in the cohort 
(35.8%) and it was not statistically significant (OR 0.48; 95% 
CI: 0.09; 2.46, P = 0.376, Figure 4). 

The percentage of patients with diabetes in severe PSD 
– aspiration (PAS 7–8, n = 6) was 50% (3 patients) vs. 35.8% 
(n = 81) in the cohort and it was also statistically non-sig-
nificant (OR 1.88; 95% CI: 0.35; 10.01; P = 0,457, Figure 
5). Although diabetes was  twice as frequent among patients 
with aspiration (PAS 7–8) than among those with moderate 
dysphagia (PAS 3–6; 50% vs. 22.22%), the odds ratio (OR) of 
the diabetes incidence in these groups was not statistically 
significant (OR 0.29; 95% CI: 0.03; 2.69; P = 0.274). 

OR for the PSD incidence in the cohort was 0.88 (95% CI: 
0.27; 2.86, P = 0.825) and was compared with the group with 
diagnosed diabetes and it was not statistically significant. 

5. DISCUSSION 

This study did not show a correlation between diabetes and 
PSD confirmed by FEES, although previous reports showed 
a positive correlation between the incidence of diabetes and 
oropharyngeal dysphagia9,10,18 and between diabetes and 
PSD.1,19,20 Most probably, this is due to the fact that FEES vis-
ualizes only the pharyngeal phase of swallowing, concerning 
the lower pharynx and omitting the oral phase. It results in a 
large quantitative limitation of patients with PSD confirmed 
FEES compared to the cohort (15 vs. 81 patients). Moreover, 

Figure 1. Percentage of diabetics in the cohort (n = 81).

Figure 3. Aspiration of food into the subglottic region and 
the lower respiratory tract.

Figure 4. The percentage of diabetes in moderate dyspha-
gia, PAS 3–6 (n = 9).

Figure 2. FEES – assessment in the Rosenbek scale, PAS 
(1–8 points), n = 81.

Figure 5. Percentage of diabetes in patients with aspira-
tion, PAS 7–8, n = 6.
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the FEES assessment was performed at the neurological re-
habilitation department, which means that the earliest FEES 
was performed 10–14 days after CVA. As mentioned above, 
the few reports on PSD assessed by FEES concerned the first 
72 h after CVA.21,22 This issue certainly requires further stud-
ies on larger groups of patients as it concerns SA, which is 
very difficult to diagnose with the currently recommended 
screening methods.2,23 The absence or weakening of the pala-
tal or pharyngeal reflexes, which is observed quite frequently 
in PSD, can be one of the red flags helpful at the screening 
stage1,17,24, however their pathophysiological background has 
not been clearly determined – whether this is an effect of the 
PSD-related diabetic neuropathy of the lower cranial nerves 
or rather an effect of the post-stroke damage on other levels 
of the central nervous system (CNS) taking part in the act 
of swallowing, i.e. afferent bulbo-cortical pathways, centres 
in the cerebral cortex, efferent cortico-bulbar pathways and 
the extrapyramidal system. It should not be forgotten that 
the weakening of the palatal and pharyngeal reflexes can be 
caused by other diseases concomitant with CVA, e.g. muscu-
lar, neuro-muscular junction diseases or sarcopenia.25 Precise 
diagnostics of PSD, it’s aetiology and co-morbidities which 
affect the severity of PSD is essential for the methods of PSD 
rehabilitation during the acute and chronic period after CVA 
like dietary recommendations, motor rehabilitation, various 
types of central and peripheral stimulation, feedback and its 
modifications, e. g. BiSSkiT (Biofeedback in Strength and 
Skill Training).2,26–33 

6. CONCLUSIONS

Diabetes is not a predictor for moderate and severe PSD 
confirmed with FEES. This thesis requires further studies 
with a larger group of patients, as it concerns SA, associated 
with a high risk of AP, which in turn increases the risk of 
early disability and/or death of a PSD patients.
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