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Background: According to the literature, the occurrence of dysphagia is high in cases of stroke, 

and its severity can be enhanced by loss of teeth and the use of poorly fitting prostheses.

Objective: To verify that the status of oral health influences the level of oral intake and the 

degree of swallowing dysfunction in elderly patients with stroke in chronic phase.

Methods: Thirty elderly individuals affected by stroke in chronic phase participated. All subjects 

underwent assessment of their oral condition, with classification from the Functional Oral Intake 

Scale (FOIS) and nasoendoscopic swallowing assessment to classify the degree of dysphagia. 

The statistical analysis examined a heterogeneous group (HG, n=30) and two groups designated 

by the affected body part, right (RHG, n=8) and left (LHG, n=11), excluding totally dentate or 

edentulous individuals without rehabilitation with more than one episode of stroke.

Results: There was a negative correlation between the need for replacement prostheses and 

the FOIS scale for the HG (P=0.02) and RHG (P=0.01). Differences in FOIS between types 

of prostheses of the upper dental arch in the LHG (P=0.01) and lower dental arch in the RHG 

(P=0.04). A negative correlation was found between the number of teeth present and the degree 

of dysfunction in swallowing liquid in the LHG (P=0.05). There were differences in the per-

formance in swallowing solids between individuals without prosthesis and those with partial 

prosthesis in the inferior dental arch (P=0.04) for the HG.

Conclusion: The need for replacement prostheses, type of prostheses, and the number of teeth 

of elderly patients poststroke in chronic phase showed an association with the level of oral intake 

and the degree of oropharyngeal dysphagia.

Keywords: deglutition, mouth rehabilitation, aged, prosthodontics, dysphagia, cerebrovascular 

disorders

Introduction
The process of swallowing physiologically changes with aging. The loss of teeth, very 

common in this population, is related to the reduction of bone tissue, receptors (pro-

prioceptors and periodontal ligaments), and muscle atrophy. Consequently, orofacial 

functions are impaired in toothless individuals.1 In addition, prostheses are functionally 

less efficient when compared to individuals with natural dentition.1,2

The stability of the jaw occlusion of the posterior teeth or prostheses is important for 

the swallowing function.2 The dental condition and the use of poorly fitting prostheses 

may contribute to the difficulties arising from old age, and the oral diet and nutritional 

status of the elderly may be affected by changes related to aging3 and changes in skill 

and desire to feel, bite, chew4 and swallow food,3,5 significantly compromising and 

further aggravating the quality of life of these individuals.6
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The literature has shown the influence of oral health 

condition on swallowing and nutrition, indirectly influencing 

the daily life activities of the elderly.7 Furthermore, it is clear 

that maintenance of oral health is essential for the general 

health, quality of life, chewing ability8 and, mainly, the 

reduction of pneumonia risk in fragile elderly people,8,9 for 

it is already known that bacterial colonies in oropharyngeal 

tissues and in dental plaque are the greatest precursors for the 

development of aspiration respiratory infections.10

Besides the influence of the loss of dentition, the functional 

impairments resulting from aging may be potentiated by neu-

rological changes resulting in dysphagia in patients, an impor-

tant cause of morbidity and mortality in this population.11

In the adult and elderly population, dysphagia is most 

commonly associated with stroke.12 More than half of patients 

who have suffered stroke present between six and ten types 

of disability, muscle weakness being the most prevalent one, 

followed by communication, speech, and swallowing disor-

ders.13 Specifically regarding swallowing, the stroke entails 

increased oropharyngeal transit time,14,15 changes in motor 

control of tongue,16 as well as the presence of laryngotracheal 

aspiration of food.16,17

Once the physiological changes resulting from aging in 

swallowing may be aggravated by loss of teeth and the use 

of poorly fitting prostheses, the severity of dysphagia could 

be influenced by the oral health condition and use of dental 

prostheses in elderly patients with neurological diseases. 

However, according to the literature studied, no research has 

made the correlation between the findings of the swallowing 

performance with oral health in elderly patients after stroke. 

Therefore, the aim of this study was to relate the condition 

of oral health to the level of oral intake and the degree of 

swallowing dysfunction in elderly patients with stroke in 

chronic phase.

Methods
Study design and subjects
Thirty poststroke individuals, aged 61 to 90 years, whose 

injury happened 6 months to 9 years previously to their 

participation in this prospective study. Table 1 shows the 

characterization data of the sample.

The inclusion criteria considered the following cases: 

affected by stroke as attested by a medical report, through 

clinical diagnosis and imaging, with a minimum time of 

6 months; aged over 60 years, being in regular clinical 

neurological monitoring, not having undergone dysphagia 

rehabilitation; presenting general stable health that would 

enable the realization of the proposed tests.

In order to achieve a greater delineation of the group, in 

addition to considering the group of 30 individuals (hetero-

geneous group [HG]), the total dentate, the total edentulous 

without dental prostheses, and individuals with more than one 

episode of stroke were excluded and the participants were 

divided into two groups, according to the affected body side: 

right hemiplegic group (RHG, n=8) and left hemiplegic group 

(LHG, n=11). A distribution and recruitment fluxogram is 

shown in Figure 1.

Procedures
Oral condition evaluation
The participants underwent assessment of various compo-

nents of oral health through traditional health indicators, 

based on the presence or absence of disease. The data 

were collected from the clinical examination by a dentist 

as instructed by the WHO – Oral Health Surveys: Basic 

Table 1 Characterization data of the sample of elderly individuals 
affected by stroke

Age X years (SD) 73.03 (8.59)
Sex

Female, n (%) 15 (50)
Male, n (%) 15 (50)

Compromised hemibody
Right, n (%) 10 (33.33)
Left, n (%) 20 (66.67)

Time since injury, X months (SD) 37.67 (27.14)
Number of episodes of stroke

1, n (%) 21 (70)
More than 1, n (%) 9 (30)

Abbreviations: n, number; SD, standard deviation.

Stroke patients (n=30)

Oral condition
evaluation

Right hemiplegia (n=8) Left hemiplegia (n=11)

Functional Oral Intake
Scale

Functional endoscopic
evaluation of
swallowing

Excluded:
– 9 with more than one episode of stroke
– 2 edentulous without mouth rehabilitation

Figure 1 Recruitment and distribution flowchart.
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Methods,18 including the assessment of dental status by the 

number of decayed, missing, and filled teeth (DMFT) and 

evaluation of dental prostheses.

The prostheses were evaluated for retention, functional 

stability, smile aesthetics, degree of bone resorption, and 

quality of the mucosa.19

From the evaluation, the dental arches were classified as 

without prosthesis or with the presence of partial or complete 

dental prosthesis; later, the use or need for replacement of 

dental prostheses was indicated. The need for prostheses 

replacement was as follows: 0, no need to change; 1, partial 

dental prosthesis was necessary in one of the dental arches; 

2, need for partial dental prosthesis in both dental arches; 

3, need for complete dental prosthesis in one of the dental 

arches; 4, need for dental prosthesis in both dental arches.

Functional Oral Intake Scale
Research of oral ingestion was performed by reviewing the 

usual food consumption patterns referred to in the 24-hour 

dietary recall. From the data obtained by the research of oral 

ingestion, patients were classified according to the levels of 

the Functional Oral Intake Scale (FOIS),20 on a scale from 

I to VII, considering the diet characteristics based on the 

properties and texture of the food.21

Fiberoptic endoscopic evaluation of swallowing
The fiberoptic endoscopic evaluation of swallowing (FEES) 

was performed by an otorhinolaryngologist physician col-

laboratively with the speech therapist. Subjects were asked 

to remain seated with their heads arranged in the direction of 

the body axis, without bending or rotation, and the examina-

tion was performed using a flexible endoscopic equipment of 

fiberoptic bronchoscopic type (model Olympus CLV-U20) 

and an Olympus OTV–SC nasopharyngoscope (Olympus 

Corporation, Tokyo, Japan).

Three consistent standardized foods were evaluated: 

liquid (10 mL of filtered water), thick pudding (10 mL of 

thickened dietary grape juice, reaching a final consistency 

similar to that of pudding), and solid (half a slice of bread, 

1 cm thick). From the data obtained by the FEES, the severity 

rating of the swallowing disorder was determined in accor-

dance with the scale of functional impairment of swallowing 

of Macedo Filho,22,23 which subdivides the dysphagia severity 

levels (normal, mild, moderate, and severe).

Statistical analysis
Spearman’s test was used to verify the correlation between 

the oral health condition (DMFT, number of teeth present, 

and the need for prostheses replacement) and the performance 

in the swallowing function (classification in the FOIS scale 

and dysphagia rating in each consistency). For this analysis 

to be performed, the FOIS scale and the degree of dysphagia 

were numerically classified from 1 to 7 and from 1 to 4, 

respectively.

For comparison of FOIS results and dysphagia classifica-

tion, among the different types of prostheses used in the upper 

and lower dental arches (complete dental prosthesis, partial 

dental prosthesis, denture or none), the Kruskal–Wallis test 

was used, followed by the Dunn’s test.

Results
According to the evaluation of oral condition, the mean of 

DMFT of elderly individuals affected by stroke in this study 

was 28.7, while the mean of remaining teeth was 5.6, showing 

that most individuals were edentulous. Table 2 shows the 

types of prostheses used by the elderly individuals affected 

by stroke in each dental arch and the need for prostheses 

replacement.

According to the results of the functional oral intake scale, 

no individuals were found to be on a single consistency diet or 

tube dependent. Most individuals (53%) presented as level V on 

the FOIS, followed by level IV (34%) and level VII (13%).

With the severity rating of the swallowing disorder, no 

occurrence of severe dysphagia was verified. The distribution 

of the elderly affected by stroke according to severity rating 

of the swallowing disorder is shown in Table 3, as well.

Table 2 Distribution of elderly individuals affected by stroke, 
according to dental prostheses in each arch and the need of pros
theses replacement

Dental prostheses
Upper, n (%)

Dentate
Complete prostheses
Partial prostheses
Without prostheses

Lower, n (%)
Dentate
Complete prostheses
Partial prostheses
Without prostheses

2 (7)
21 (70)
2 (7)
5 (17)

0 (0)
10 (33)
4 (13)
16 (53)

Need for replacement prosthesis, n (%)
No need to change
Partial dental prosthesis in one dental arch
Partial dental prosthesis in both dental arches
Complete dental prosthesis in one dental arch
Complete dental prosthesis in both dental arches

9 (30)
4 (13)
3 (10)
5 (17)
9 (30)

Abbreviation: n, number.
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According to the results of the statistical analysis, 

correlations between the oral health condition and the 

results of the FOIS scale in elderly individuals affected 

by stroke in this study were found. There was a statisti-

cally significant negative correlation between the need 

for replacement of prostheses and the rating scale, and 

also in the HG and in RHG, showing that the greater the 

need for replacement of the prosthesis, the worse the 

rating of the FOIS scale.

There were differences in the classification of the FOIS 

scale, for the LHG, in the different types of prostheses used 

in the upper dental arch, whereas for the RHG the differ-

ence in the classification of FOIS occurred between groups 

of individuals with different types of prostheses used in 

the lower dental arch. After completion of the Dunn’s 

post-test, the difference was confirmed only in the LHG, 

demonstrating that individuals of this group with partial 

prostheses in the upper arch (ie, that still had natural ele-

ments and whose missed teeth had been rehabilitated) had 

better ratings in the FOIS scale compared to individuals 

with total prostheses.

The results of the correlation between the FOIS scale and 

the oral health condition are shown in Table 4.

In the statistical analysis between the degree of swal-

lowing dysfunction and oral health condition, a significant 

negative correlation between the number of teeth and the 

swallowing performance of liquid in the LHG was found, 

demonstrating that the greater the number of teeth, the lower 

the degree of swallowing dysfunction.

According to the Kruskal–Wallis test, there was no 

difference in the performance of swallowing solid boluses 

depending on the type of prosthesis used in the lower dental 

arch; in the HG, however, when applying the post-Dunn’s 

test, this difference was not confirmed (P0.05). The 

comparison of the FOIS scale between the types of dental 

prostheses is shown in Table 5.

The results of the correlation between the degree of 

dysphagia and the oral health condition are shown in 

Table 6, and the comparison of the degree of swallowing 

dysfunction between types of dental prostheses is described 

in Table 7.

Discussion
According to the literature, individuals affected by stroke 

often exhibit decreased level of consciousness, paralysis of 

the muscles involved in swallowing, sensory deficits of the 

pharynx and oral cavity, as well as loss of appetite.24 With 

these disorders related to swallowing, dysphagia becomes an 

important symptom in this population, and may be aggra-

vated by teeth loss and the use of poorly fitting prosthesis, 

common during aging. Furthermore, the hypothesis that 

oropharyngeal colonization is primarily responsible for the 

subsequent respiratory infection, owing to aspiration, is 

strongly supported by the literature.10

No literature studies have made the correlation between 

the findings of the swallowing performance and the condition 

of the oral health in elderly patients after stroke.

Table 3 Distribution of elderly individuals affected by stroke 
according to classification of severity rating of the swallowing 
disorder

Severity rating of swallowing disorder

Stroke (n=30)

Normal  
n (%)

Mild  
n (%)

Moderate  
n (%)

Liquid 5 (17) 9 (30) 16 (53)
Pudding 14 (47) 5 (17) 11 (37)
Solid 13 (43) 6 (20) 11 (37)

Abbreviation: n, number.

Table 4 Spearman correlation coefficient and P-values obtained in the correlation between the results of the oral condition and 
the level of oral intake, ranked according to the FOIS scale of 30 elderly individuals affected by stroke (results grouped according to 
hemiplegia)

FOIS

HG 1 episode

(n=30) RHG (n=8) LHG (n=11)

Correlation P Correlation P Correlation P

DMFT -0.02 0.92 0.43 0.27 -0.23 0.48
Teeth present 0.11 0.55 -0.43 0.27 0.41 0.20
Need to change -0.42 0.02* -0.86 0.01* -0.03 0.92

Note: *P#0.05.
Abbreviations: DMFT, number of decayed, missing, and filled teeth; FOIS, Functional Oral Intake Scale; HG, heterogeneous group; LHG, left hemiplegic group; n, number; 
RHG, right hemiplegic group.
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The results of this study showed some correlations 

between the oral condition and the data of the swallowing 

performance even when elderly individuals affected by stroke 

were part of the heterogeneous group.

Besides the statistical analysis for the study group, 

in an attempt to reduce its heterogeneity, the subjects 

were divided according to the side of the motor impair-

ment after stroke. Former studies have suggested that 

dysphagia maybe associated with diffuse lesions in one 

or both hemispheres, anterior fossa, or brainstem, as swal-

lowing has a bilateral cortical representation. It has been 

well established that the protection of the airways during 

swallowing requires a precise coordination with accurate 

movements of the structures involved and adequate propul-

sion of the bolus to the oropharynx and esophagus;25 thus, 

the motor ability for swallowing seems to be essential for 

this protection.

In the HG and RHG, it was found that the higher the need 

for replacement of the prosthesis, the worse the rating in the 

FOIS scale; ie, individuals with greater need for replacement 

of the prostheses had a greater perception in making more 

compensation and changes in their diet, which reflected the 

classification level of oral intake.

The FOIS scale was developed to describe the functional 

level of the daily oral intake of food and liquid of a patient, 

considering the changes in diet and need for compensation 

during swallowing.20 These limitations and changes in oral 

intake result from patient perception and self-perception 

of swallowing ability that is impaired. Therefore, from the 

results, it can be inferred that when there was a greater need 

for replacement of the prosthesis, the patient’s perception 

of doing more compensation and dietary modifications is 

reflected in the classification of the FOIS scale.

Significant changes in oral condition can have a major 

effect on the functions of eating and drinking and on the 

nutritional status of elderly individuals and those with neuro-

logical diseases.26 Thus, the selection of food is determined by 

the difficulty in chewing and swallowing of the individuals. 

Missing teeth and the use of prosthesis cause changes in the 

chewing ability of the elderly according to the type of food, 

and influences the swallowing function;27 thus, soft or mashed 

foods are preferentially ingested by the elderly, due to the 

difficulty in mastication,28 showing that there is an influence 

of oral health condition on the selection of foods.

Besides the influence of the oral condition on swallowing, 

there was a difference between the types of prostheses and 

classification of the FOIS scale when the results of the evalu-

ation of individuals with impaired right and left hemiplegia 

were analyzed separately. The difference between the types 

of prostheses could be confirmed by post-Dunn’s test in the 

LHG, and demonstrated that individuals with partial dentures 

Table 5 Comparison of the level of oral ingestion between 
types of dental prostheses, ranked according to the FOIS scale 
of 30  elderly individuals affected by stroke (results grouped 
according to hemiplegia)

FOIS

HG  
(n=30)

RHG  
(n=8)

LHG  
(n=11)

P P P

Type of dental prosthesis (upper arch) 0.17 0.45 0.01*
Type of dental prosthesis (lower arch) 0.54 0.04* 0.12

Note: *P#0.05.
Abbreviations: FOIS, Functional Oral Intake Scale; HG, heterogeneous group; 
LHG, left hemiplegic group; n, number; RHG, right hemiplegic group.

Table 6 Spearman correlation coefficient ​​and P-values ​​obtained in the correlation between the results of the oral condition and the 
degree of dysphagia of 30 elderly individuals affected by stroke (results grouped according to hemiplegia)

Degree of swallowing dysfunction

HG 1 episode

(n=30) RHG (n=8) LHG (n=11)

Correlation P Correlation P Correlation P

DMFT Liquid 0.10 0.59 0.07 0.84 0.42 0.19
Pudding -0.11 0.95 -0.45 0.24 0.30 0.37
Solid 0.18 0.35 -0.01 0.98 0.33 0.31

Teeth present Liquid -0.17 0.38 -0.07 0.84 -0.59 0.05*
Pudding -0.08 0.65 0.45 0.24 -0.49 0.12
Solid -0.19 0.34 0.01 0.98 0.41 0.20

Need to change Liquid -0.15 0.44 0.06 0.88 0.21 0.52
Pudding 0.16 0.39 0.16 0.70 0.28 0.40
Solid 0.04 0.83 0.42 0.30 0.14 0.67

Note: *P#0.05.
Abbreviations: DMFT, number of decayed, missing, and filled teeth; HG, heterogeneous group; LHG, left hemiplegic group; n, number; RHG, right hemiplegic group.
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had better ratings in the FOIS scale than individuals with 

complete prostheses. No studies were found relating the 

oral condition and the rating scale. Thus, we can infer that 

when there was partial prosthesis rehabilitation along with 

the presence of some dental elements, subjects needed less 

compensation and changes in the oral diet. In this sense, 

studies show that the use of prostheses in the edentulous 

contributes to the maintenance of the physiological process 

of swallowing in the elderly,29 the fixation of the prosthesis in 

the mandible,30 and the presence of natural elements enables 

greater preservation of functional swallowing.

When comparing the swallowing performance according 

to the type of prosthesis used, there was no difference between 

the types of prostheses fitted in the lower dental arch in swal-

lowing solids in the HG. Studies in healthy elderly subjects 

demonstrate the importance of the oral condition in the perfor-

mance of the oral phase of swallowing. Changes in mastica-

tory function related to the oral condition, such as difficulties 

biting and chewing food27 demonstrated an influence on the 

pharyngeal phase of swallowing, such as premature escape of 

food, waste retention in the vallecula and pyriform sinuses, 

and the presence of coughing and gagging.27

Moreover, the absence of dental prosthesis can result in a 

longer duration of swallowing,29 and the chewing and swal-

lowing difficulties in healthy older adults decreased after the 

replacement of removable total prostheses by mandibular 

implant-supported prostheses.30 The literature has shown 

positive effects in the swallowing function with the use of 

prostheses and the differences in swallowing performance 

with prostheses in the upper or inferior arches.8 A study with 

healthy elderly individuals showed the differences between 

the total duration of swallowing, the latency period before 

pharynx elevation, duration of preparatory and oral phase, 

when using or not using the dental prostheses.29

Finally, in the LHG, it was observed that the smaller the 

number of teeth present, the worse the rating of dysphagia 

for liquid. Although this study aimed at finding an influence 

of the presence and number of teeth on chewing and conse-

quently on swallowing solids,1,27,28 it also demonstrates the 

influence of the oral condition on liquid swallowing for this 

population. According to Tamura et al,2 especially for liquid 

food, which demands more coordination during swallowing, 

stability in the jaw is also required, so that there is greater 

stability of the hyolaryngeal complex. To start the pharyngeal 

phase, the rise of the hyoid bone by the suprahyoid muscles 

and laryngeal elevation should occur. To complement these 

events, the jaw must be stabilized by natural or rehabilitated 

teeth into the proper position, because when the elevation of 

the hyoid bone and larynx is insufficient, there is an increased 

risk of aspiration during swallowing.

Conclusion
The findings of this study indicate that the oral health condi-

tion of elderly individuals after stroke in chronic phase showed 

an association with the level of oral intake and the degree of 

oropharyngeal dysphagia. The limitations of the study should be 

considered, one being the lack of access to the imaging exami-

nations to characterize the individuals according to the type of 

stroke, damaged areas, and extent of injury, and heterogeneity 

of the time of brain involvement, in addition to the effects of 

medications and other comorbidities, which were not taken into 

account. Also, owing to the small sample, strong correlations 

could not be observed, and a cause/effect relationship cannot 

be determined.

Despite the limitations of this study, and the fact that 

hemiplegia does not necessarily represent a direct relation-

ship with the injured brain hemisphere contralaterally, since 

cerebellum lesions may cause ipsilateral motor damages,31 

the findings indicated that the level of oral intake was influ-

enced by the condition or type of dental prostheses, regard-

less of the side of the body affected. On the other hand, the 

number of teeth were demonstrated to be related to the level 

of dysphagia in individuals with right hemiplegia, which 

shows that the oral health condition differentially affects 

the physiological responses of swallowing, influenced by 

the brain damage.

Considering the present sample, further research is nec-

essary pertaining to the oral condition and the neurological 

involvement of individuals. In addition, these issues demon-

strate the need for an interdisciplinary research team com-

prising dentists, physicians, speech pathologists, and other 

health professionals, so as to study and define the treatment 

and guidelines to patients and caretakers, in order to maintain 

Table 7 Comparison of the degree of swallowing dysfunction 
between types of dental prostheses of 30 elderly individuals affec
ted by stroke (results grouped according to hemiplegia)

Degree of swallowing dysfunction

HG  
(n=30)

RHG  
(n=8)

LHG  
(n=11)

P P P

Type of dental prosthesis  
(upper arch)

Liquid 0.07 0.44 0.11
Pudding 0.27 0.16 0.41
Solid 0.07 0.34 0.23

Type of dental prosthesis  
(lower arch)

Liquid 0.16 0.68 0.62
Pudding 0.59 0.31 0.43
Solid 0.04* 0.48 0.30

Note: *P#0.05. 
Abbreviations:  HG, heterogeneous group; LHG, left hemiplegic group; n, number; 
RHG, right hemiplegic group.
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the best oral health condition in the elderly presented with 

oropharyngeal dysphagia.
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