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Abstract
Background: Intact swallowing functions are essential for nourishment and if impaired can seriously compromise the 
respiratory tract. Oropharyngeal Dysphagia (OD) can contribute to aspiration pneumonia, the leading cause of death in 
patients with Parkinson's Disease (PD). Heterogeneous screening instruments with low specificity/sensitivity impede 
early detection. The Munich Dysphagia Test-Parkinson's disease (MDT-PD), a patient-reporting questionnaire, is the first 
screening tool developed for the early detection of OD and the risk of aspiration. Objective: The objective of this study is 
the validation of an Italian-language version of the MDT-PD. Design: Blind Cross-Sectional study. Methods: translation/
cultural adaptation of MDT-PD into Italian followed international guidelines. The validation of the Italian version involved 
30 continuous PD patients. 119 patients were selected for diagnostic validation. Inclusion Criteria: males/females between 
40–80 years of age, Hoehn & Yahr 2.5–4, stable therapeutical response for one month. Interclass coefficient correlation and 
Cronbach's Alpha Limit were evaluated. The repeatability of MDT-PD was assessed using Pearson r, and comprehension of 
each scale item was evaluated by an expert interviewer. Results: validation achieved highly significant scores for reliability 
and repeatability. The cut-off points obtained to discriminate the presence of dysphagia with aspiration risk were 1.15 and 2.4. 
Conclusion: the Italian version of MDT-PD is a viable, non-invasive, easy-to-administer screening tool for detecting 
subclinical or early stages of dysphagia and aspiration risk in Italian PD patients. Clinical Rehabilitation Impact: an early 
evaluation of PD inpatients, using the MDT-PD allows for a tailored and cost-effective speech pathology treatment and a 
significant reduction of respiratory complications.
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1. Introduction
Dysphagia, the unsafe transfer of food, liquid, or saliva from 
the mouth into the stomach can contribute to aspiration 
pneumonia and other complications such as malnutrition, 
and dehydration [1]. It is often considered an inevitable 
consequence of Parkinson' Disease (PD) and negatively 
impacts the quality of life of these patients [2], affecting up 

to 100% of patients in advanced stages of the disease [3]. 
PD specialists have shown increasing attention to dysphagia 
because of its strong association with the development of 
aspiration pneumonia [4] the leading cause of death in PD 
patients [5]. Early detection of oropharyngeal dysphagia 
(OD) can improve the quality of life of individuals with PD. 
In addition, widespread screening might save a significant 
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number of lives as reported by Hinchey et al. [6] for individuals 
with dysphagia due to stroke.

Despite possible serious, dysphagia-related respiratory 
complications there are no standard screening protocols 
for PD patients. Patients usually get referred for evaluation 
only when there is suspicion of swallowing problems. This 
approach does not take into consideration the dangers of 
silent aspiration, which, as its name implies, occurs without 
noticeable signs of swallowing difficulty [7]. There is also an 
extremely low level of awareness of swallowing disturbances 
among Parkinson's patients and their caregivers, clinicians and 
healthcare professionals still rely largely on patient reporting 
[3]. Underreporting makes early detection and identification 
of patients at risk for serious complications difficult. Often, by 
the time dysphagia is diagnosed, it is too late: silent aspiration 
has already occurred [4].

Only two validated patient reporting instruments exist 
for swallowing difficulties specifically to be used in the 
PD population: these are the swallowing disturbance 
questionnaire (SDQ) [8] and the Munich Dysphagia Test 
– Parkinson's Disease (MDT-PD) [1]. The most common 
questionnaires focusing on several non-motor symptoms and 
activities of daily living, but including only a single question 
regarding swallowing problems, are the UPDRS [9] and the 
NMSQuest [10]. Clinical assessment of patients' swallowing 
functions can benefit from the use of diagnostic instrumental 
examinations that help explore and evaluate underlying 
physiology and the most widely used is Fiberoptic Endoscopic 
Evaluation (FEES) [11]. Results of the FEES are optimized if 
used in combination with either the Penetration Aspiration 
Scale (PAS) [3] that identifies the risk of penetration and/
or aspiration or Video Fluoroscopy (VFSS) [12]. However, 
even though these diagnostic methods are clinically highly 
relevant, they are also invasive and their use to all patients is 
not feasible.

The MDT-PD questionnaire was the first self-report screening 
tool designed specifically for early detection of dysphagia 
as well as for identification of aspiration risk in patients 
with Parkinson's [1]. It was initially developed in German 
languages and subsequently underwent cross-national-
translation into English adhering to international guidelines 
for cultural adaptations of patient questionnaires [13]. The 
purpose of this study was to perform the translation/cultural 
adaptation of the English version in Italian, to validate the 
new Italian language version (i.e., linguistic standpoint) 
and to evaluate the Italian version's diagnostic validity. 
International guidelines were used for the translation and 

cultural validation [13], and the clinical validation followed 
the original protocol of the German language questionnaire's 
diagnostic validation [1].

2. Materials and Methods
2.1. Population
Patients were recruited from both the rehabilitation and out-
patient departments of our hospital, San Giovanni Battista 
ACISMOM in Rome.

2.2. Inclusion Criteria
1. Patients 40 - 80 years of age and native-speaking Italian.

2. The severity of Parkinson's is measured with a Hoehn & 
Yahr [14,15] score between 2.5 – 4.

3. Stable therapeutic response for at least one month.

2.3. Exclusion Criteria
1. Prior diagnosis of dysphagia.

2. Cognitive performance is less than 24 as measured by Mini-
Mental State Examination [16].

3. The presence of other pathologies that might contribute 
to dysphagia.

4. Patients who might have the need to modify their 
pharmacological therapy during the recruitment phase and/
or study period.

We have chosen to exclude patients over 80 years old to avoid 
the presence of dysphagia not related to Parkinson's disease, 
and those under 40 years old to keep away from the risk of 
statistical bias related to the small sample size of patients 
below this age limit. Moreover, we excluded patients with 
H&Y less than 2.5 because they rarely present dysphagia and 
patients with H&Y of 5 due to the presence of dysphagia in 
the majority of them.

All clinical and instrumental evaluations were performed 
with patients in the “ON” phase.

3. Translation
3.1. Ethical Considerations
The linguistic, cultural, and diagnostic validation study was 
conducted according to the Declaration of Helsinki, using the 
Good Clinical Practice criteria. All the patients were recruited 
after the study protocol had been approved by the Ethics 
Committee assigned to our hospital. All the participants read 
and signed the informed consent document. All patient data 
was protected according to current regulations. The study was 
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divided into two distinct phases, with the first phase being 
divided into two parts (A&B).

Phase One (A): Translation and cultural adaptation of the 
English-language MDT-PD into Italian.

Phase One (B): Validation of the Italian version (Pilot Study).

Phase Two: Diagnostic validation of the Italian version of the 
MDT-PD.

3.2. MDT-PD Questionnaire
The questionnaire (Supplementary Materials) consists of 4 
parts, with a total of 26 items:

1. Food/liquid-related swallowing difficulties (10 items): 
to address the swallowing of foods of various consistencies 
during mealtimes.

2. Swallowing difficulties independent of food-intake (4 
items): to address swallowing problems that are related to 
sialorrhea (drooling), drug-related xerostomia (dry mouth), 
saliva penetration/aspiration, taking pills, etc.

3. Additional swallowing-specific behaviors – assessment of 
additional burden (9 items): the focus is on motor fluctuation 
and identification of compensation strategies/avoidance 
behaviors during on or off phases due to the possible fears of 
patients of swallowing certain consistencies.

4. Swallowing-specific health questions (3 items): to address 
medically-relevant information useful for assessing risk – 
related to either the overall health or specifically to dysphagia: 
weight loss, lung infections having occurred in the previous 
year, and daily hydration issues.

3.3. Phase One (A): Translation/Cultural Adaptation 
into Italian
To assure the quality and validity of the translation/cultural 
adaptation of the English language MDT-PD into Italian, the 
authors followed the universally accepted steps outlined in 
the Principles of Good Practice guidelines (PGP) written by 
the Translation and Cultural Adaptation work group of the 
International Society for Pharmacoeconomics and Outcomes 
Research [13].

1(a). Translation into Italian: forward translation of the 
English-language questionnaire (i.e., source document) into 
Italian was executed by two independent mother-tongue 
Italian experts in swallowing pathology to allow a translation 
and cultural and clinical adaptation.

1(b). A third mother-tongue Italian expert (i.e., in PD and in 
technical language/instruments), who is also fluent in English, 
collaborated with the two Italian translators from step 1(a) on 
each of the translations produced – and together they created 
a single document of the Italian language version.

2. Back translation into English: a mother-tongue English 
translator fluent in Italian, who was unfamiliar with the original 
source document (i.e., English-language MDT-PD), translated 
the Italian version of the questionnaire back into English.

3. Review/approval of the Italian version: three Italian-
speaking physicians (mother-tongue Italian) from our 
institution, who are PD specialists, and familiar with English 
and Italian medical terms and screening instruments, 
reviewed the Italian translation to ensure that there were no 
differences between the source document (English) and the 
newly developed Italian translation. They had not participated 
in the earlier translation phases and after confirming no 
major discrepancies between the documents, they approved 
the definitive Italian version.

3.4. Phase One (B): Validation of the Italian Version
The definitive Italian version was administered to a sample 
of 30 representative PD patients diagnosed with Parkinson's 
Disease [4], to evaluate the comprehension and acceptance of 
the items on the scale. These 30 individuals did not participate 
in the later diagnostic/clinical validation of the MDT-PD. The 
questionnaire was administered to the sample by an expert 
interviewer, a neuropsychologist. Recruitment of these 
patients was done according to the same inclusion/exclusion 
criteria used in the original validation of the MDT-PD [1]. 
The sample size was obtained using the sample size function 
included in "Medcalc.''

3.5. Phase Two: Validation and Psychometric 
Properties of the Italian Version of the Munich 
Dysphagia Test Population
The validation of the Italian version of the MDT-PD 
followed the protocol used in the validation of the original 
questionnaire (source document) [1]. 119 patients, males and 
females, diagnosed with Parkinson's Disease [4], excluding 
dropouts, were included in the study. Patients were recruited 
from the rehabilitation inpatient departments of our hospital, 
San Giovanni Battista ACISMOM in Rome.

3.6. Sum Score Clinical Evaluation
A clinical evaluation was carried out using the same criteria 
as the original study from which 3 evaluation criteria were 
identified: oropharyngeal dysphagia, any dysphagia, and 
dysphagia with risk of aspiration. The following criteria were 
evaluated: management of salivary secretions; oral facial 
praxia; oropharyngeal sensibility; oropharyngeal reflexes; 
delayed swallow reflex; laryngeal elevation; ventilatory 
functionality; the presence of cough reflex; voluntary cough; 
voice quality before and after swallowing thin fluid (by 
asking the patient to drink 90 ml of water quickly without 
pausing). Further swallowing tests include foods of various 
consistencies (half a slice of bread, cookies with a 5 cm 
diameter, cookies (novellini, brand "Gentilini''), and placebo 
pills of 8 mm diameter (standard "empty'' capsules used as 
placebo). Swallowing rate and frequency were measured by 
palpation, counting, and the time required.

Participants underwent clinical evaluation of oropharyngeal 
reflexes and swallowing functions using fiberoptic endoscopic 
evaluation of swallowing (FEES) to determine that they 
were in a stable therapeutic regimen and having an optimal 
therapeutic response ("ON'' phase). These elements were then 
compared with the responses to the Italian version of the 
MDT-PD. The Unified Parkinson's Disease Rating Scale Part 
III was used to evaluate patients' motor functions [9].

https://rasayely-journals.com/index.php/ndi/article/view/91/65
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3.7. Clinical Evaluation of the MDT-PD – Italian Version
Due to the invasive nature of the FEES, participants in the 
study were first administered the questionnaire (on the same 
day as admission to the study took place). In this way, answers 
could not be influenced by any discomfort from the FEES 
exam. Participants underwent FEES one hour after having 
responded to the MDT-PD. For re-test and repeatability 
evaluation, the MDT-PD was administered a second time, 4-5 
days following the first administration.

Patients were asked to answer all of the items on the Italian-
language MDT-PD questionnaire.

3.8. Fiberoptic Endoscopic Evaluation of Swallowing
FEES evaluation was performed according to the same 
procedures used in the original paper [1]. The evaluation was 
done with fibrolaryngoscopy (endoscopy PENTAX 0F-C5) 
with swallowing tests of boluses using various consistencies 
from pudding, to solid and liquid. The boluses administered 
during the test were, in sequence, semi-solid, soft-solid, 
chewable solid, and liquid. The test was interrupted in the 
presence of aspiration to ensure patient safety.

The swallowing tests used in both clinical evaluation and 
FEES include the same amount of water (90ml) and the same 
food samples.

3.9. Severity Classification of Dysphagia
Clinical evaluation together with FEES enabled the 
stratification of patients according to the severity of 
oropharyngeal symptoms by using an ordinal scale that 

describes the presence/absence of dysphagia and its severity: 
patients without presenting symptoms of dysphagia; patients 
with presenting symptoms of dysphagia; patients with 
dysphagia and at risk for penetration/aspiration.

3.10. Dysphagia Classification and Sum Score
The source document developed by Simons et al. (2014) (1) 
used 18 criteria to enable the identification of dysphagia 
severity by considering the range of oropharyngeal findings 
assessed by both clinical and FEES evaluation. We used the 
same 18 criteria, each one of which received a score between 
0 and 2 (0 = 'not noticeable dysphagia', 1 = 'noticeable 
dysphagia', 2 = 'risk of aspiration'). The final scoring was 
obtained using the following system: patients received a 
classification of "no dysphagia'' when they had less than 3 
criteria with a score of 1, a classification of "oropharyngeal 
dysphagia'' when they had at least 3 criteria with a score of 
1, a classification of "dysphagia with penetration/aspiration'' 
when they had at least 2 criteria with a score of 2 (Table 1).

The Sum Score was computed using the web-based 
application program available on the MDT-PD website, 
witch actually provided the German and English language 
versions of the questionnaire (www.mdt-parkinson.de). 
The menu section "questionnaire’’ contains the statistically 
determined coefficient estimates/item weights (revealed by 
linear regression analysis) that are required for MDT-PD 
test evaluation. (Underlying item weights have been earlier 
reported in Simons et al. [1]).

Table 1: Sum score.

Diagnostic parameters clinical (CL)/
FEES (E)

Symptom scale 
range Criterion classification (for each parameter)

Criterion value 0 Criterion value 1 Criterion value 2
1 CL/PILL or CL/TABLET 0-2  = 0 = 1 = 2

2 CL/water swallow and/or  
CL/pharyngealsensibility (PS)

0-4
0-2

water ≤ 1 and PS = 
0 Or water = 0

water = 1 and PS 
≥1 Or water = 2 water ≥3

3 CL/BREAD swallow 0-4 ≤ 1  = 2 ≥ 3
4 CL/COOKIE swallow 0-4 ≤ 1  = 2 ≥ 3
5 E/secretion management 0-4 = 0  = 2 ≥ 3
6 E/bolus leakage water 0-4 ≤ 1  = 2 ≥ 3
7 E/bolus leakage BREAD 0-4 ≤ 1  = 2 ≥ 3
8 E/bolus leakage COOKIE 0-4 ≤ 1  = 2 ≥ 3
9 E/residues water (RES) 0-3 res = 0 res = 1 and CE = 2 res = 1 and CE = 3
10 E/residues BREAD (RES) 0-3 res = 0 res = 1 and CE = 2 res = 1 and CE = 3

11 E/residues COOKIE 0e3 RES. 0 RES. 1 
and CE > 2 RES. 3

E/residues 
COOKIE 0e3 RES. 
0 RES. 1 and CE > 

2 RES. 3

E/residues 
COOKIE 0e3 RES. 
0 RES. 1 and CE > 

2 RES. 3

E/residues 
COOKIE 0e3 RES. 
0 RES. 1 and CE > 

2 RES. 3

E/residues 
COOKIE 0e3 RES. 
0 RES. 1 and CE > 

2 RES. 3

12 E/residues PILL (RES) and 0e3 RES. 0 
RES. 1 and CE > 2 RES. 3

E/residues PILL 
(RES) and 0e3 

RES. 0 RES. 1 and 
CE > 2 RES. 3

E/residues PILL 
(RES) and 0e3 

RES. 0 RES. 1 and 
CE > 2 RES. 3

E/residues PILL 
(RES) and 0e3 RES. 
0 RES. 1 and CE > 

2 RES. 3

E/residues PILL 
(RES) and 0e3 

RES. 0 RES. 1 and 
CE > 2 RES. 3

13 E/leakage after WATER 0-4 ≤ 1  = 2 ≥ 3
14 E/leakage after BREAD 0-4 ≤ 1  = 2 ≥ 3
15 E/leakage after COOKIE 0-4 ≤ 1  = 2 ≥ 3
16 E/penetration aspiration scale water PAS 1-8 = 1  = 2 ≥ 3
17 E/PAS BREAD 1-8 = 1  = 2 ≥ 3
18 E/PAS COOKIE 1-8 = 1  = 2 ≥ 3

0: Patients are assigned a classification of “no dysphagia” when they had less than 3 criteria with a score of 1
1: Patients are assigned a classification of “oropharyngeal dysphagia” when they had at least 3 criteria with a score of 1
2: Patients are assigned a classification of “dysphagia with penetration/aspiration” when they had at least 2 criteria with a score of 2

http://www.mdt-parkinson.de/
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3.11. Comparison between MTD-PD and FEES/PAS
A comparison between MDT-PD and FEES/PAS was 
performed to identify the diagnostic sensitivity of the 
instrument. For the comparison with FEES, we considered a 
score PAS of 2 as an indicator of dysphagia and a score of over 
2 as an indication of aspiration risk.

3.12. Statistical Analysis
Test validity (Pearson's r) and reliability (Cronbach's alpha) 
were computed using an ICC > 0.80. These analyses were done 
using the software SPSS 25.00 Italian version and Medcalc 
Italian version 28.10 for the item's correlation (correlogram).

Test stability was evaluated using Pearson r > 0.80.

An inferential analysis of MDT-PD results was performed 
using a linear regression which considered MDT-PD an 
independent variable for the identification of "absence of 
dysphagia''; "possible presence of oropharyngeal dysphagia 
without aspiration risk''; and "possible presence of 
oropharyngeal dysphagia with aspiration risk''. The analysis 
was computed using the variation inflation factor (VIF) to 
value the collinearity of the items.

A bivariate correlation (Spearman’s Rho) between the MDT-
PD items and clinical plus the FEES exam was performed 
in order to correlate the results of the questionnaire with 
the international gold standard – FEES. A nonparametric 
bivariate correlation using Pearson’s r was performed between 
the MDT-PD and the Hoehn & Yahr scale (H&Y) and 
between MDT-PD and the UPDRS III in order to determine 
the relation between the severity of swallowing problems with 
the disease stage/pathology or with the motility function, 
respectively. The cut-off was arrived at by using the weighted 
MDT-PD as status the variable and the 4 classifications 
of dysphagia as the dependent variables (not notifiable 
dysphagia, notifiable dysphagia, dysphagia with aspiration 
risk, and any dysphagia). The internal variation between the 
items was calculated using Kendell’s Tau.

3.13. Population Cultural Adaptation
The definitive Italian version was administered to a sample 
of 30 representative PD patients diagnosed with Parkinson's 
Disease [4], to evaluate the comprehension and acceptance 
of the items on the scale. These 30 representative PD patients 
(Male 13; Female 17; Age 69.82±10.29; H&Y 2.9±0.42; disease 
duration 9.6±3.8; UPDRS III 19.55±4.38; MMSE 28.52±1.69) 
did not participate in the later diagnostic/clinical validation 
of the MDT-PD.

3.14. Validation and Psychometric Properties of 
the Italian-Version of the Munich Dysphagia Test 
Population
119 males and females diagnosed with Parkinson's Disease 
[4], excluding dropouts (Male 65; Female 54; Age 69. 

48±10.03; H&Y 2.7±0.65; disease duration 9.6±3.8; UPDRS 
III 19.76±4.38; MMSE 28.52±1.68), have been included in the 
study. Patients were recruited from both the rehabilitation 
and outpatient departments of our hospital, San Giovanni 
Battista ACISMOM in Rome.

4. Results
4.1. Reliability Internal Consistency
The Italian version of the MDT-PD demonstrated a high 
Internal Consistency (IC) (α = 0.898 p = 0.01) and interclass 
consistency (ICC = 0.870-0.923), which had already been 
evident in the 30 patients included in Phase 1 of the study – 
the translation of the source document into Italian (α = 0.876 
p = 0.01 and ICC = 0794-0.929).

4.2. Stability
To see if the test itself would provide the same results after 
repeated assessments by the same operator, the test-retest 
reliability was conducted to estimate the stability of individual 
measures over time, after which we calculated the intraclass 
correlation coefficient (ICC) between the two assessments by 
Pearson's r performed 4-5 days after the first administration. 
The scale was stable from a statistical point of view regarding 
the ICC values (r = 0.966, p = 0.01). The test-retest reliability 
of the MDT-PD demonstrates optimal repeatability. These data 
are comparable to those obtained from the 30 patients included 
in the translation phase of the study (r = 0.969, p = 0.01).

4.3. Dysphagia Classification Sum Score
25 patients were classified as not having dysphagia (21%), 
63 with notifiable dysphagia (52.9%), and 31 with dysphagia 
and aspiration risk (26.1%) (Table 2). A mean criterion sum 
score of 1.06 was obtained (min/max 0-2). The average of 
the weighted MDT-PD sum score was 4.133 (interquartile 
range = 1.04 -16.87). The inverse non-parametric bivariate 
correlation between the group 'not notifiable dysphagia' vs. 
'any dysphagia' was significant (τ = -0537, p = 0.01).

The linear regression using MDT-PD as a dependent variable 
with 'possible presence of oropharyngeal dysphagia with 
aspiration risk' resulted as R = 0.996. The VIF (Variance 
Inflation Factor) obtained was > 4 for nearly all MDT-PD 
items and demonstrates a strong collinearity with some items 
in particular: start swallow (VIF 5.883), multiple swallowing 
(VIF 12.013), food residues (VIF 6.341), weight loss (VIF 
8.830), and fluid intake (VIF 5.875), coughing while drinking 
(VIF 6.695), tiredness (VIF 7.076), duration meals (VIF 
6.627) (Table 3).

4.4. Bivariate Correlation
The bivariate correlation is significant for most of the 
items (Table 4).



Viselli et al.  | Italian Version of the MDT-PD

6

6

Table 2: Classification.

Frequency Valid % Cumulative %
Not notifiable 
dysphagia 25 21

Oropharyngeal 
dysphagia 63 52.9 73.9

Dysphagia with 
aspiration risk 31 26.1 26.1

Total 119 100 100

Table 3: Colinearity Statistics VIF.

Constant Tolerance VIF
Chewing swallowing .265 3.780
Discharge .232 4.316
Swallowing trigger .170 5.883
Multiple swallowing .083 12.013
Food remains .158 6.341
Food gets stuck in my throat .177 5.651
Coughing while eating .213 4.688
Coughing while drinking .149 6.695
Problems breathing .180 5.550
Voice change .203 4.924
Increase of saliva .237 4.227
Dry mouth .192 5.216
Choking on saliva .283 3.528
Pills .183 5.461
Off times .177 5.661
Avoidance .194 5.168
Clearing of throat .185 5.397
Duration of meals .151 6.627
Tiredness .141 7.076
Rinsing afterwards .248 4.034
Single swallowing .197 5.064
Loss of appetite .396 2.526
Heartburn .173 5.770
Lung infection .319 3.137
Weight loss .113 8.830
Fluid intake .170 5.875

4.5. Concurrent Validity
The evaluation of the correlation between FEES scores and 
the severity of dysphagia symptoms detected by the MDT-PD 
was significant (r = 0.325, p = 0.01; ρ = 0.351, p = 0.01).

The evaluation of the correlation between the H&Y score and 
the symptoms detected by the MDT-PD was not significant  
(r = 0.010, p = 0.910).

The correlation between the results of the UPDRS III 
and the score obtained by the MDT-PD was significant  
(r = 0.254, p = 0.01).

4.6. Diagnostic Validity and Cross Validity
The MDT-PD sum score of the Italian version is highly 
predictive. The discriminatory ability with regard to the three 
classifications is optimal (Table 5). The results obtained are 
significant between MDT-PD and any dysphagia (cut-off 

1.15), and between MDT-PD and notifiable dysphagia with 
aspiration risk (cut-off 2.4). No significant result was obtained 
between MTD-PD and notifiable dysphagia (Table 5).

The comparison of MDT-PD with FEES shows excellent 
specificity scores, similar to those shown in Table 5, however, 
MDT-PD demonstrated a consistent increase in sensitivity 
(100%). These data confirm a good diagnostic quality of MDT-
PD despite a lower ability to identify the risk of aspiration 
compared to FEES (Table 6).

5. Discussion
The Italian language version of the MDT-PD was easy 
to understand, and no item presented linguistic barriers 
or required additional instructions. Completing the 
questionnaire took approximately 15 minutes and its 
brevity is another strong factor in our decision to embark 
on the translation/validation project. The evaluation of the 
psychometric properties of the Italian version of the MDT-
PD indicated optimal internal and intraclass consistency, for 
the most part in line with the original study. It means that 
the items of the MDT-PD scale correlate significantly with 
each other. Furthermore, it indicates that there is also a 
strong consistency between measurements made by different 
observers or on different occasions, thus ensuring the 
reliability of the scale.

The diagnostic power of most of the items in the Italian version 
exceeded the minimum acceptable values established in the 
original work and some were clinically relevant: swallowing 
trigger; multiple swallowing; food remains, weight loss, and 
hydration. The drooling item, which obtained less diagnostic 
power, did not prove to be a real predictive factor for early 
dysphagia, contrary to data in the literature [17]. The sample 
of patients analyzed in our study showed high scores on the 
items dedicated to identifying oropharyngeal sensitivity 
(food gets stuck in my throat; coughing while drinking; 
clearing of throat; multiple swallowing) with a lower value 
for the item dedicated to excess saliva (drooling). These data 
are compatible with an early stage of dysphagia. In fact, the 
accumulation of saliva in the oral cavity is linked to a deficit 
in oropharyngeal sensitivity which reduces the frequency of 
automatic swallowing acts and represents a later symptom of 
dysphagia [18].

Our study included test-retest reliability and inter-rater 
reliability, two areas that were not validated in the original 
paper. Our Italian version of MDT-PD was administered the 
first day of inclusion in the study and again after 4-5 days and 
indicated optimal reliability and repeatability.

The comparisons obtained using the ROC curve between 
MDT-PD and FEES and water PAS confirm the good 
diagnostic capability of the test, in contrast with recent 
literature data, Buhmann et al. [19]. Buhmann, indeed, call 
into question the data obtained in the original study [1], which 
are comparable to ours. In his study he analyzed a sample of 
patients with greater severity of dysphagia, as evidenced by 
PAS. We believe that this difference in the sample does not 
allow us to compare the two studies.
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Table 4: Bivariate Correlation

Chewing 
swallow 0.408  

Swallowing 
trigger 0.583 0.608  

Tiredness 0.595 0.407 0.383

Coughing 
while 
eating

0.345 0.500 0.515 0.344  

Chouking on 
saliva 0.376 0.517 0.478 0.261 0.490

Coughing 
while 

drinking
0.500 0.410 0.313 0.285 0.535 0.478  

Rinsing 
aftewards 0.177 0.475 0.392 0.371 0.478 0.457 0.387

Voice 
changed 0.405 0.523 0.409 0.327 0.438 0.308 0.331 0.355  

Food 
remains 0.390 0.382 0.317 0.367 0.355 0.465 0.481 0.474 0.405

Discharge 0.456 0.312 0.438 0.483 0.301 0.452 0.233 0.457 0.304 0.501

Food get 
stuck in my 

throat
0.362 0.514 0.469 0.344 0.432 0.366 0.314 0.394 0.373 0.288 0.258

Avoidance 0.408 0.518 0.332 0.334 0.368 0.294 0.318 0.423 0.391 0.184 0.327 0.418  

Problems 
breathing 0.561 0.329 0.266 0.405 0.356 0.456 0.445 0.238 0.399 0.435 0.340 0.289 0.340

Single 
swallowing 0.581 0.220 0.371 0.494 0.203 0.309 0.347 0.329 0.179 0.168 0.271 0.110 0.361 0.370  

Duration 
meals 0.345 0.370 0.338 0.550 0.174 0.130 0.060 0.411 0.349 0.300 0.330 0.357 0.448 0.089 0.352

Clearing 
throat 0.481 0.160 0.310 0.325 0.409 0.452 0.457 0.103 0.303 0.356 0.262 0.264 0.134 0.482 0.404 0.042  

Increased 
amount of 

saliva
0.225 0.433 0.320 0.164 0.368 0.325 0.417 0.346 0.471 0.394 0.218 0.434 0.290 0.152 0.044 0.364 0.155

Pills 0.391 0.411 0.497 0.302 0.264 0.284 0.327 0.141 0.288 0.144 0.321 0.284 0.403 0.142 0.222 0.301 0.154 0.273  

Lose 
weight 0.093 0.311 0.210 0.320 0.359 0.107 0.096 0.243 0.326 0.291 0.170 0.282 0.127 0.135 0.057 0.295 0.156 0.173 0.084

Off times 0.264 0.194 0.257 0.340 0.170 0.170 0.301 0.169 0.212 0.074 0.261 0.402 0.202 0.176 0.225 0.354 0.223 0.358 0.482 0.021  

Fluid intake 0.044 0.302 0.221 0.266 0.302 0.090 0.075 0.283 0.286 0.318 0.235 0.223 0.079 0.073 -0.038 0.289 0.105 0.190 0.049 0.676 -0.024

Heart burn 0.367 0.139 0.307 0.393 0.215 0.205 0.275 0.161 0.036 0.143 0.285 0.048 0.197 0.156 0.393 0.111 0.213 0.036 0.156 -0.119 0.065 -0.033  

Loss 
appetite 0.262 0.157 0.143 0.290 -0.020 0.166 -0.060 0.217 0.156 0.118 0.244 0.077 0.349 0.286 0.459 0.273 0.094 0.073 0.116 0.009 0.055 0.002 0.081

Dry mouth 0.292 0.212 0.274 0.276 0.186 0.220 0.072 0.228 0.285 0.308 0.153 -0.036 -0.056 0.101 0.279 0.240 0.155 0.037 -0.107 0.171 -0.159 0.229 0.260 0.018  

Lung 
infection 0.206 0.167 0.097 0.292 0.037 0.238 0.023 0.201 0.073 0.046 0.370 0.008 0.194 0.178 0.117 0.033 0.253 0.005 0.092 -0.114 0.056 0.036 0.171 0.205 0.057

 
Multiple 
swal-
lowing 

Chewing 
swallow 

Swalloing 
trigger  Tiredness

Coughing 
while 
eating 

Chouking 
on saliva 

Coughing 
while 

drinking 

Rinsing 
aftewards 

Voice 
changed 

Food 
remains  Discharge  Food gets stuck in 

my throat  Avoidance 
Problems 

brea-
thing 

Single 
swal-
lowing 

Duration 
meals 

Clearing 
throat 

Increased 
amount of 

saliva 
Pills  Lose 

weight  Off times  Fluid 
intake  Heartburn  Loss 

appetite 
Dry 

mouth 

Black = maximum correlation with two-tailed** p = 0.001
Lightest gray = low correlation with one-tailed* p = 0.005
Other grayscales indicate different levels of correlation with two-tailed** p = 0.001 (the darker the gray, the higher the correlation)

The underlying mechanisms of dysphagia progression are still 
not clear [4]. Taking this into consideration, the fact that our 
data indicated no correlation between the Hoehn & Yahr score 
and the MDT-PD results assumes a particular significance, 
suggesting that the presence of dysphagia is not associated 
with the severity of Parkinson’s Disease, which contrasts with 
literature data [20]. The comparison between the MTD-PD, 
the severity of symptoms (UPDRS), and the severity of disease 
(H&Y) shows that the higher the motor function burden (as 

expressed on the UPDRS scale), the more dysphagia-positive 
test results occurred in the MDT-PD. It also confirmed that 
the severity of the disease, expressed by the H&Y scale, did 
not play a role in dysphagia’s severity. The difference between 
the UPDRS scale and the H&Y scale may explain the variation 
in results. The H&Y scale measures the severity of Parkinson's 
disease by qualitatively evaluating the symptoms that describe 
the motor disorder. The UPDRS assesses a broader range of 
symptoms and clinical aspects (e.g. rigidity) which allowed 
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us to better identify the correlation of dysphagia between this 
scale and MDT-PD [21] compared to H&Y.

The correlation between FEES scores and the severity of 
dysphagia symptoms detected by the MTD-PD shows that the 
more severe patients were evaluated in the FEES examination 
(e.g., regarding penetration/aspiration, residues, or leakage), 
the more severe their results yielded in the MDT-PD. These 
results suggest that MDT-PD can effectively determine the 
severity of dysphagia in a manner consistent with the results 
obtained from FEES. The implication is that using a self-
assessment scale prior to FEES could potentially provide 
valuable diagnostic information without the need for an 
invasive procedure.

Our study's data affirm the diagnostic reliability of the Italian 
version of the MTD-PD and, at the same time, highlight 
the urgent need for dysphagia screening even in the early 
stages of the disease, a phase in the disease course when 
clinicians do not tend to focus on swallowing difficulties. 
The strength of this questionnaire is its ability to indicate 
potentially serious respiratory complications that might 
go unnoticed by patients, caregivers, and clinicians. Early 
detection of dysphagia has positive effects on the quality of 
life for individuals affected by this condition. Swallowing 
difficulties can significantly impact a person's ability to enjoy 
meals, socialize, and maintain independence. By identifying 
dysphagia early and implementing appropriate management 
strategies, individuals can regain confidence in their ability to 
eat and drink without discomfort or fear. This can promote a 
sense of well-being, improve social interactions, and enhance 
overall quality of life.

Hopefully, with the development of this new patient reporting 
questionnaire, the MTD-PD, that focuses on early detection 
of dysphagia, data in the literature, indicating its onset 10-11 
years following a PD diagnosis [2], would be re-evaluated. 
Further research concerning the dysphagia and disease stage 
is necessary to confirm our data.

5.1. Limitations
The cut-off points obtained for discriminating the presence of 
dysphagia were lower utilizing stratification of the three patient 
groups as in the original study. This value represents the best 
compromise between the test sensitivity and specificity. This 
cut-off also enables an optimal diagnostic level.

Table 5: MDT-PD diagnostic quality (Italian version)

MTD-PD 
VS. AUC Cut- 

off
Sensibility 

(%)
Specificity 

(%) ICC

Notifiable 
Dysphagia 0.482 1.5 98 94 0.376-

0.588
Any 
Dysphagia 0.578 1.15 87 84 0.464-

0.693
Dysphagia 
with 
Aspiration 
Risk

0.655 2.4 84 62 0.547-
0.770

Table 6: MDT-PD diagnostic quality Italian version

MTD-PD VS. 
FEES AUC Cut-

off
Sensibility 

(%)
Specificity 

(%) ICC

Notifiable 
Dysphagia 
-FEES (4-15)

0.728 1.3 100 80 0.545-
0.907

Dysphagia 
with 
Aspiration 
Risk-FEES 
(15-40)

0.889 2.7 100 63 0.832-
0.946

MDT-PD VS. 
water PAS AUC Cut-

off
Sensibility 

(%)
Specificity 

(%) ICC

Notifiable 
Dysphagia - 
water PAS (2)

0.583 1.3 100 80 0.450-
0.716

Dysphagia 
with 
Aspiration 
Risk- water 
PAS (3-4)

0.907 2.4 100 64 0.853-
0.961

6. Conclusion
Our data confirm that the MDT-PD is a reliable and valid 
dysphagia screening tool for PD. The questionnaire could 
easily be used during routine clinical activity to facilitate the 
identification of a greater number of patients with symptoms 
of dysphagia and those at higher risk of serious aspiration 
pneumonia. Considering our data of 26.1% of participants 
classified as at risk for aspiration, the questionnaire appears to 
be effective in the prevention of life-threatening complications, 
and thus, its use could contribute to saving lives. We hope that 
our results will encourage other PD specialists in non-English 
(or non-German) speaking countries to translate the MTD-
PD into their languages as well. Additional validation of the 
MTD-PD by other research teams is necessary to confirm 
our data. If rigorous translation guidelines and diagnostic 
validation protocols such as those offered by Simons et 
al. (2014) are followed, perhaps this questionnaire will be 
included in routine care practices on an international scale.
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