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common pathomechanism underlying voice and swallowing disor-
ders [2–4]. Particular attention is drawn to the aspect of dysfunc-
tion of pharyngeal and laryngeal muscles. In medical terminology, 
Functional Voice Disorders were introduced in the 1980s, while the 
term MTDg was introduced less than 3 years ago [1, 5].  

Observations of our own clinical practice and a noticeable per-
centage of comorbidities associated with swallowing in patients 
under care due to dysphonia, necessitated careful analysis of this  
group of patients. 

PurPose

The aim of the study was to analyse cases of patients with dys-
phonia in relation to coexistence of swallowing disorder. The 
specific objectives were to determine the percentage of people 
reporting co-occurrence of swallowing problems and charac-
terisation of symptoms.

AbbreviAtions

BMI – Body Mass Index 
DHI – Dysphagia Handicap Index 
DSRS – Dysphagia Severity Rating Scale  
EAT-10 – Eating Assessment Tool 
FEES – Fiberoptic Endoscopic Evaluation of Swallowing 
FVD – Functional Voice Disorders 
MST – Malnutrition Screening Tool 
MTDg – Muscle Tension Dysphagia 
RSI – Reflux Symptom Index 
SEMG – Superficial Electromyography 
VHI – Voice Handicap index

introduction

The co-existence of dysphagia with voice disorders is a topic rarely 
raised in the literature [1]. Recent scientific reports indicate possible 
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The exacerbation of dysphagia was determined according to the 
6-point DSRS [13]. The scale includes a breakdown of dysphagia 
from minimal (minimal swallowing disorder, possible discomfort, 
without the need to change diet) to severe (more than 10% aspira-
tion with any type of food, discontinuation of oral feeding is recom-
mended). Furthermore, a group of people MTDg was distinguished. 
According to the definition by Kang, these are reported by the pa-
tient as the primary complaint of swallowing difficulties associated 
with excessive tension in the laryngeal muscles. The author distin-
guished two types of MTDg. Primary – without tangible organic 
causes and secondary – with accompanying organic cause, laryn-
geal hyper-reactivity and/or non-specific laryngitis. The authors 
of the study decided to diagnose MTDg in patients with excessive 
tension in the pharyngeal and laryngeal muscles observed during 
swallowing, who reported swallowing difficulties, and presented 
a delay in the transport of liquids or solids during the oropharyngeal 
phase (in accordance with Jalil definition of objective dysphagia) [14]. 

Statistical analysis of the results consisted in searching for a cor-
relation between the reason and severity of voice disorder and se-
verity of dysphagia. The degree of measured Pearson correlation 
was classified according to the division: 0.0≤ | r | ≤0.2 – no cor-
relation; 0.2 <| r | ≤0.4 – weak correlation; 0.4 <| r | ≤0.7 – aver-
age correlation; 0.7 <| r | ≤0.9 – strong correlation; 0.9 <| r | ≤1.0 
– very strong correlation. The significance of the correlation was 
tested using Student’s t-test. The level of statistical significance was 
set at p < 0.05. The work has obtained the consent of the Bioethics 
Commission IFPS/KB/ 24/2017.

results

61 people requiring treatment for voice disorders reported co-
existence of swallowing difficulties, which comprised a share of 
11.8%. After conducting the tests described in the work method-
ology, dysphagia was identified and classified. The group of pa-

MAteriAl And Method

The study material comprised 515 patients hospitalised due to voice 
disorders at the Audiology and Phoniatrics Clinic of the Institute 
of Physiology and Pathology of Hearing in 2018. Functional dys-
phonia was diagnosed in 175 patients, chronic laryngitis in 154, 
laryngeal paralysis in 110, dysphonia in neurological diseases in 12, 
other larynx diseases including benign vocal folds in 64. Patients 
whose history indicated swallowing difficulties were subjected to 
additional diagnostics for dysphagia. These patients underwent 
FEES, SEGM and in- speach therapist examination. The respon-
dents were asked about height, weight, history of reflux disease, 
and were asked to complete the VHI, DHI, EAT-10, RSI, MST 
questionnaires. The FEES study was performed using an Olympus 
Evis Exera III CV 190 flexible fiberscope. The study consisted of 
two parts: assessment of anatomy and physiology of the throat and 
larynx and assessment of swallowing saliva and foods of various 
consistencies [6, 7]. Appropriately coloured and measured equal 
amounts of food were prepared for the FEES test: 10 ml, 15 ml, 
20 ml yogurt; 10 ml, 15 ml, 20 ml water; 3 g, 6 g and 9 g bread roll.

The SEMG diagnostic procedure included assessment of selected 
muscles involved in the oral and pharyngeal phases of swallowing. 
The measurements were made using a Neuro-EMG device (Neurosoft 
Ltd.) with Neuro-MEP software, equipped with a 4-channel transduc-
er. Surface electrodes were used to simultaneously assess muscles on 
both sides of the body. The signal characteristics of the muscles: sub-
mental, infrahyoid, masseter, trapezius muscles were analysed [8–11]. 

Logopaedic assessment was based on the evaluation of oral swallow-
ing along with classification of the pathomechanism of oral phase. 
The therapist analysed the manner of chewing, forming and trans-
porting the bite and assessing the anatomical structure and efficiency 
of the organs of the oral cavity (tongue, lips, masseter muscles and 
range of mobility of the jaw, occlusal conditions, hard and soft pal-
ate, cheeks, activity of mentalis muscle, laryngeal mobility) [12]. 

tab. i.  Results obtained from patients divided into subgroups by underlying disease. 

AGe bMi vhi rsi rFs eAt-10 dhi severity oF 
dysPhAGiA

Patients with unilateral laryngeal 
paralysis N = 11

57 (SD 11) 32 (SD 9) 65 (SD 13) 21 (SD 5) 3.2 (SD 2.7) 11 (SD 8) 25 (SD 20) 2 (SD 1)

correlation coefficient with VHI -0.5 0.6 1 0.53 0.38 -0.3 -0.5 -0.3

p p > 0.05 p > 0.05 p > 0.05 p > 0.05 Pp > 0.05 p > 0.05 p > 0.05

Patients with neurological disease
N = 10

57 (SD 16) 25 (SD 3) 67 (SD 30) 23 (SD 10) 2 (SD 1.5) 15 (SD 12) 35 (SD 26) 2.7 (SD 1.1)

correlation coefficient with VHI -0.2 0.15 1 0.73 0.33 0.45 -0.5 -0.55

p p > 0.05 p > 0.05 p < 0.05 p > 0.05 p > 0.05 p > 0.05 p > 0.05

Patients with hyperfunctional 
dysphonia N = 16

61 (SD 12) 27 (SD 4) 39 (SD 30) 20 (SD 10) 4.4 (SD 3.2) 9 (SD 8) 24 (SD 19) 1.6 (SD 0.9)

correlation coefficient with VHI 0.09 -0.35 1 -0.14 -0.08 0.12 0.59 0.28

p p > 0.05 p > 0.05 p > 0.05 p > 0.05 p > 0.05 p < 0.05 p > 0.05

Patients with chronic laryngitis 
N = 11

56 (SD 9) 28 (SD 4) 44 (SD 39) 30  (SD 7) 4.6 (SD 4.2) 16 (SD 7) 39 (SD 26) 1.6 (SD 0.5)

correlation coefficient with VHI -0.42 -0.79 1 0.26 0.3 0.82 0.1 0.5

p p > 0.05 p < 0.05 p > 0.05 p > 0.05 p < 0.05 p > 0.05 p > 0.05
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voice disability according to VHI outcome. The results obtained 
were compared in the whole study group and divided into sub-
groups. In the whole group of patients, a weak correlation between 
VHI and EAT-10 (p = 0.1) was obtained, while for the remaining 
parameters no significant correlation was found. The results of 
correlation with VHI in individual subgroups are presented in 
Table 1. Statistically significant correlations were noted between 
the value of VHI and RSI in patients with diagnosed neurological 
disease, between the value of VHI and DHI in people with hyper-
functional dysphonia and the value of VHI and BMI and EAT-10 
in people with chronic laryngitis.

Diagnosis and classification of dysphagia was made based on the 
FEES study. A total of 42% were found with MTDg, 33% were 
found with minimal dysphagia, 19% were found with mild dyspha-
gia, 4% were found with mild/moderate dysphagia, and 2% were 
found with moderate dysphagia. The average results of dysphagia 
classification in relation to patient subgroups are shown in Tab. I. 
Statistically significant correlations between the degree of dys-
phagia severity and EAT-10 and DHI (p < 0.05) were obtained. Pa-
tients with a history of neurological diseases presented the most 
severe dysphagia symptoms. Cases of aspiration were observed 
only in this group. The penetration rate in these patients was also 
the highest. Furthermore, due to severity of observed symptoms 
and the risk of aspiration, a procedure containing all food volumes 
was only completed in 2 patients. Tab. II. presents the duration of 
the oropharyngeal phase during consumption of various types of 
food and the duration of the phase of forming solid food. 

Logopaedic examination conducted in patients indicated the co-ex-
isting issue of the occurrence of an abnormal pattern of swallowing 
resulting from impaired motility of tongue, lips, occlusion defects, 
a non-physiological pattern of breathing, and parafunction within the 
masticatory system. Furthermore, dental problems in the form of mal-
occlusion, missing teeth, and incorrectly attached lower dentures as 
well as dysfunctions in the temporomandibular joint were observed.  

Electromyographic examination allowed to observe the exam-
ined muscles in real time in order to determine the exact be-

tients diagnosed with dysphagia included 48 people (20 men and 
28 women), which meant that among patients requiring treatment 
for voice disorders, the percentage of people diagnosed with dys-
phagia was 9.3%. The average age in this group was 61 years (stan-
dard deviation SD = 13 years). The average BMI value in the study 
group was 28 (SD = 5.8). The average results obtained from the 
surveys were: VHI 52.1 (SD = 32.1); DHI 30 (SD = 24); EAT-10 12 
(SD = 9.6); MST 0.8 (SD = 1.3); RSI 23 (SD = 9.3). According to the 
RFS criterion of over 7 points in endoscopic examination, symp-
toms of reflux were found in 13 people, which constituted 27% of 
the respondents [15]. Only 4 of these people reported history and 
previous treatment of GERD or LPR, and chronic laryngitis was 
the cause of their voice dysfunction. The reason for hospitalisation 
of the other 9 patients was: hyperfunctional dysphonia (7 people) 
and laryngeal paralysis (2 people). 

The percentages of people diagnosed with swallowing disorder 
varied depending on the type of underlying disease. In the group 
of people with unilateral laryngeal nerve paralysis, dysphagia was 
diagnosed in 10% (11 out of 110), in the group with hyperfunc-
tional dysphonia in 9.1% (16 out of 175), in the group with chronic 
laryngitis in 7.1% (11 out of 154 people), in the group with neu-
rological disorders in 83.3% (10 out of 12 people). Dysphonia in 
the course of neurological diseases was associated with stroke in 
7 people; amyotrophic lateral sclerosis in 1 person; cervical dys-
tonia in 1 person; myasthenia in 1 person.

In order to unify groups of patients with dysphagia, the material 
was divided into 4 subgroups according to the cause of dysphonia. 
The results obtained from the questionnaires in individual sub-
groups are presented in Tab. I. People with laryngeal paralysis or 
a history of neurological disease obtained a VHI average indicating 
severe voice dysfunction, while the mean values in the other two 
groups indicated medium dysfunction. The mean result obtained 
from the swallowing disfunction questionnaires was the highest in 
people with chronic laryngitis or a history of neurological disease.  

A correlation was found between the severity of dysphagia (accord-
ing to the assessed grade, DHI results, EAT-10) and the severity of 

tab. ii.   Duration of the oropharyngeal phase during consumption of various types of food and duration of the phase of solid food formation (expressed in seconds) in individual 
patient groups. * the trial was carried out only in 5 patients. The remaining patients were discontinued due to penetration and/or aspiration causing them great discomfort. 

solid Food

liquid MAsh ForMAtion swAllowinG

bolus size: 10 Ml 15 Ml 20 Ml 10 Ml 15 Ml 20 Ml 3 G 6 G 9 G 3 G 6 G 9 G

Patients with unilateral laryngeal 
paralysis N = 11

2 2.3 1.4 2.2 2.7 3.1 31 39 60 4 5.9 2.9

SD 2.3 2.2 0.5 1.8 2.4 3.3 11 11 23 5.2 8.3 1.4

Patients with neurological disease
N = 10

1.8 2.2* 4.8 12* 41 42* 9.8 9.3*

SD 0.8 1.2* 4.8 9.7* 21 24* 6.4 6.9*

Patients with hyperfunctional 
dysphonia N = 16

2.7 3.8 4 3.3 6.1 6.1 43 55 66 12 14 18

SD 2.4 3 3.3 2.4 7.2 5.7 25 22 32 11 13 20

Patients with chronic laryngitis 
N = 11

3.2 4.6 5.8 5.6 6.5 8.9 38 41 50 11 15 18

SD 1.7 2.1 3.5 4.2 3.5 5.3 28 20 19 10 11 10
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talised at the Department of Otolaryngology of the University of 
Chicago [4]. In the opinion of de Piero et al., the term functional 
dysphagia appeared in the nomenclature quite recently and hence 
its occurrence may be underestimated, especially in the popula-
tion of people suffering from functional voice disorders [1]. The 
concept of MTDg definition introduced by Kang was developed 
by the authors of this work. We included the term MTDg in the 
concept of objective dysphagia defined by Jalil [14]. In our opin-
ion, MTDg should be diagnosed in people with excessive tension 
in the pharyngeal and laryngeal muscles observed during swal-
lowing, who report swallowing difficulties, and present a delay in 
the transport of liquids or solids during the oropharyngeal phase.

The percentage of people with voice disorders who reported swal-
lowing difficulties (11.8% of patients) slightly differed from the 
actual percentage of people diagnosed with swallowing disorders 
(9.3% of patients). The highest percentage concerned people with 
neurological diseases – 83.3%. It should be emphasised that voice 
disorders were the main reason for hospitalisation. In this context, 
the diagnosed percentage of swallowing disorders is alarmingly 
high. Therefore, the patient’s otolaryngological-phoniatric inter-
view should always include a question regarding the occurrence 
of difficulties indicating dysphagia. 

Literature data indicate that gastroesophageal reflux disease is 
the most frequently coexisting disorder in patients with dyspha-
gia [18, 19]. Furthermore, as reported by Kaufman, the occur-
rence of the disorder in patients with hyperfunctional dyspho-
nia reaches 78% [20]. In this work, symptoms of reflux were also 
most commonly observed among people with this diagnosis (in 
7 out of 16 people). 

conclusions

Treatment of patients with voice disorders requires interdisciplinary 
care. A history of dysphagia in these patients should complement 
the medical history of voice disorders. The characteristics of swal-

ginning and end of muscle activity as well as symmetry of the 
record bilaterally. The average and maximum differences in am-
plitude between the examined submental, infrahyoid and trape-
zius muscles on average did not exceed a few percent. The largest 
average differences between sides were observed in the record-
ings of the masseters. The average value of the examined group 
reached a dozen or so percent. Tab. III. shows the differences in 
mean and maximum amplitude in the subgroups. Significantly 
higher asymmetries in the maximum amplitude notation were 
observed. The highest maximum amplitude differences were re-
corded above the masseter muscles.  

discussion

According to the literature, the impairment of sensory innerva-
tion in the lower throat and larynx is responsible for the of coex-
istence of voice and swallowing disorders. Maddock and Gilbert 
describe the incorrect recruitment of motor neurons activating 
the muscular system of larynx due to insufficient feedback from 
the subglottic receptors [16]. According to Farneti, impaired sen-
sory control at the subglottal level affect not only the occurrence 
of dysphonia, but also dysphagia [17]. 

The dependence is beyond doubt in the case of neurodegenera-
tive diseases or those related to direct damage to laryngeal inner-
vation. However, reports of dysphagia symptoms by people with 
functional voice disorders are puzzling. The results of the study 
indicated that a high percentage of people with functional voice 
disorders reporting symptoms of dysphagia have reduced muscle 
coordination to hold bolus. These results suggest dysfunctions of 
the mucosa and muscular tissues of the oral cavity and throat, which 
may directly cause problems with formation of voice. Muscle ten-
sion dysphagia was found in 42% of patients. It follows that in the 
work material, constituting 515 patients hospitalised due to voice 
disorders, functional swallowing disorders affected 4% of patients. 
The observed percentage is consistent with the literature data. Alt-
man et al. found the incidence of MTDg in 5% of patients hospi-

tab. iii.  Differences in average and maximum amplitude recorded from the examined muscles during electromyographic examination. 

solid Food

liquid MAsh ForMAtion swAllowinG

sub-
Men-
tAl

in-
FrA-
hy-
oid

trAPe-
zius MAs-

seter

sub-
Men-
tAl

in-
FrA-
hy-
oid

trAPe-
zius MAs-

se-
ter

sub-
Men-
tAl

in-
FrA-
hy-
oid

trAPe-
zius MAs-

se-
ter

sub-
Men-
tAl

in-
FrA-
hy-
oid

trAPe-
zius MAs-

se-
ter

Patients with unilateral 
laryngeal paralysis

av 5% 2% 1% 5% 6% 2% 1% 3% 4% 1% 1% 13% 9% 2% 1% 9%

max 12% 14% 7% 31% 21% 7% 3% 17% 11% 13% 6% 27% 11% 4% 6% 29%

Patients with 
neurological disease

av 4% 9% 1% 5% 4% 0% 2% 3% 8% 4% 3% 18% 6% 4% 1% 16%

max 20% 17% 4% 12% 20% 13% 13% 17% 18% 11% 14% 17% 14% 10% 13% 42%

Patients with 
hyperfunctional 
dysphonia

av 5% 3% 3% 6% 5% 0% 3% 8% 6% 3% 1% 15% 7% 2% 1% 12%

max 12% 9% 12% 24% 12% 12% 8% 24% 25% 17% 4% 29% 20% 7% 6% 31%

Patients with chronic 
laryngitis

av 4% 3% 2% 11% 5% 0% 1% 16% 6% 5% 2% 18% 7% 6% 2% 10%

max 17% 11% 11% 41% 17% 14% 5% 45% 22% 22% 5% 40% 21% 18% 8% 41%

Whole study group
av 5% 4% 2% 8% 5% 3% 2% 10% 6% 4% 2% 16% 7% 4% 1% 11%

max 15% 11% 10% 29% 16% 13% 7% 29% 21% 17% 6% 31% 18% 11% 7% 36%
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lowing disorders vary depending on the cause of the voice disor-
der and their co-occurrence affects on average 9.3% of patients. 
Coexistence of muscle tension dysphagia with voice disorder re-
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