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Abstract
Dysphagia is a common symptom of neurological disease, including multiple sclerosis (MS). The DYsphagia in MUltiple 
Sclerosis (DYMUS) questionnaire was developed as a screening tool for swallowing problems. The purpose of the present 
study was to validate the Czech version of the DYMUS questionnaire. We validated the questionnaire on a sample of 435 
patients with MS and 135 healthy controls (HC) chosen by accidental sampling from larger, long-term studies conducted by 
the Prague MS Center. For the purposes of this study, we used both electronic (primary method of distribution) and paper-
based (backup) versions of the questionnaire. The internal consistency of the whole scale was satisfactory (Cronbach’s 
α =0.833). The DYMUS mean score in HC was 0.215 (standard deviation [SD] = 0.776). Normative data suggested a cut-
off value for dysphagia between 1 and 2 points. Principal component analysis (PCA) showed a two-factor structure of the 
adapted scale. However, the structure did not completely correspond to the originally proposed dimensions of dysphagia 
for solids and liquids; our data supported dropout of item Q10. Criterion validity was proved by the difference in dysphagia 
between HC and patients MS (U = 25,546, p < 0.001) and by a positive correlation with the EDSS (Kendall’s tau-b = 0.169, 
p < 0.001) and other patient-reported outcomes. The Czech version of the DYMUS questionnaire is a valid and reliable tool 
for evaluating swallowing impairment in Czech-speaking patients with MS. Moreover, the questionnaire can be administered 
electronically, with a paper-based backup.
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Introduction

Dysphagia (swallowing difficulties) is a common symptom 
of neurological diseases, including multiple sclerosis (MS). 
Swallowing is a semi-autonomic motor action that requires 
coordination of the respiratory, oropharyngeal and gastroin-
testinal tract muscles [1]. Dysphagia is prevalent in at least 
one third of all patients with MS [1–3]. The prevalence var-
ies from 31% of people, based on subjective questionnaires, 

to 81% of people diagnosed with the use of instrumental 
evaluation [3, 4]. Relying on self-reports of dysphagia may 
be problematic, because silent aspiration cannot be realised 
by patients themselves, and in some patients, there can be 
a lack of realistic insight due to cognitive deficit [1, 3, 4].

Even in patients with mild symptoms of MS (an 
Expanded Disability Status Scale [EDSS] score ≤ 2), dys-
phagia has been reported in 17%–20% of cases [2, 5]. The 
presence of dysphagia seems to correlate with the level of 
disability due to MS, reaching up to 65% in patients with 
greater neurological disability [2, 6]. Dysphagia can be one 
of the most life-threatening symptoms of MS [7–9]. There-
fore, early identification of dysphagia can help reduce the 
risk of potential complications. Routine screening of dys-
phagia requires the use of a reliable and validated assess-
ment tool.

There are relatively few validated, self-report question-
naires for dysphagia available to people with neurodegen-
erative diseases [10], of which the DYsphagia in MUltiple 
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Sclerosis (DYMUS) questionnaire is the most used patient-
reported outcome for MS. It has been validated in several 
languages including English, French, Italian, Greek, Persian, 
Portuguese and Turkish [11–21]. The DYMUS questionnaire 
was developed as a screening tool of swallowing problems 
to identify those patients who should be referred to special 
assessment and rehabilitation intervention [11, 13]. The 
DYMUS questionnaire has shown that the presence of dys-
phagia occurs three times more often than when relying on 
a patient's self-report of dysphagia [15, 16]. The DYMUS 
questionnaire correlates adequately with other dysphagia 
questionnaires or other disease burden measures such as the 
EDSS [14, 16–19].

With only 10 items, the DYMUS questionnaire is a brief 
1-min self-evaluation tool [2]. The original questionnaire 
reported a two-dimensional structure (dysphagia for solids 
and dysphagia for liquids) and solid internal consistency, 
with Cronbach's α equal to 0.877 [13]. The high internal 
consistency has been replicated across subsequent validation 
studies, with Cronbach's α or Kuder–Richardson 20 scores 
between 0.72 and 0.91 [11, 12, 14–19, 21].

Despite the short length of the DYMUS questionnaire, 
its factor structure and the functioning of some of its items 
have faced an ongoing discussion [11, 12, 16–19, 21]. Based 
on principal component analysis (PCA), two shortened ver-
sions of the questionnaire have been proposed. Printza et al. 
[17] skipped items Q2, Q8, Q9 and Q10 and proposed a 
6-item version, the so-called Mod-DYMUS. On the other 
hand, Alali et al. [12] dropped items Q3, Q5, Q8, Q9 and 
Q10 to create a shortened 5-item version of the scale. The 
last question (Q10), asking about loss of weight, is the most 
controversial, with the majority of studies showing its poor 
functioning within the scale [12, 16–19, 21].

Building on the previous findings, the purpose of the pre-
sent study was to validate the Czech version of the DYMUS 
questionnaire, primarily using an electronic version of the 
questionnaire, with a paper-based backup.

Methods

The Questionnaire

The original DYMUS 10-item questionnaire [13] was 
adapted from English to the Czech language using the 
adapted Wild et al. [22] guidelines of good practice. The 
author of the original DYMUS questionnaire gave us con-
sent for the translation and adaptation. Two forward transla-
tions (by an independent translator and by a research team 
member) were carried out and merged after discussion 
(language validity). The appropriateness and clarity of the 
phrases used in the forward translation was discussed with 
a speech therapist experienced in clinical assessment of 

patients with neurodegenerative diseases (content validity). 
The backward English translation was provided by an inde-
pendent professional translator and reviewed in discussion 
with the research team. The pre-final version was pilot tested 
with five MS Center employees and eight patients with more 
severe MS (EDSS ≥ 5). The pilot-testing led to a minor revi-
sion of item Q10. The final Czech version of the DYMUS 
questionnaire is provided in Appendix 1.

The DYMUS questionnaire evaluates the ability to swal-
low solids (7 items) and liquids (3 items). The items are 
coded as 0 = No or 1 = Yes, with a total score ranging from 
0 to 10. At least one point on the DYMUS scale indicates 
dysphagia, whereas a score of 3 or more indicates severe 
dysphagia [13]. For the purposes of this study, we used both 
a classical paper-based version and an electronically distrib-
uted version of the questionnaire.

Sample

We validated the questionnaire on a sample of 435 patients 
with MS and 135 healthy controls (HC) chosen by accidental 
sampling from larger long-term prospective observational 
studies conducted in the MS Center of the General Univer-
sity Hospital in Prague, Czech Republic (GA UK 154,218 
study, AZV grant NV18-04–00,168). Ninety patients with 
MS were reassessed after 1 year.

Accidental sampling from the larger, long-term observa-
tional studies was based specifically on time-frame avail-
ability (i.e., examination planned between October 2018 
and February 2020). The DYMUS questionnaire was not 
administered to the whole sample of the original long-term 
observational studies because of unforeseen COVID-19 pre-
vention measures, which caused early discontinuation of the 
planned monitoring by the DYMUS questionnaire. In total, 
515 patients with MS and 147 HC from the original stud-
ies, available during the given time-frame, were asked to 
complete the DYMUS questionnaire. The complete answers 
from 435 patients with MS and 135 HC thus represent a 
response rate of 84.5% and 91.8%, respectively.

The original, long-term observational studies consisted 
of 638 patients with MS selected by judgmental sampling 
[23] to proportionally represent all major MS forms as seen 
in the Prague MS Center population, and 211 HC selected 
by judgmental sampling following the age distribution of the 
originally studied MS population.

The inclusion criteria for patients with MS were as fol-
lows: clinically isolated syndrome or clinically definite MS 
confirmed by magnetic resonance imaging (MRI) and cer-
ebrospinal fluid examination [24], native Czech speaker, par-
ticipation in a brain MRI volumetric assessment programme 
and aged ≥ 18 years. The exclusion criteria were signs and 
symptoms suggestive of a disease other than MS and a seri-
ous psychiatric disorder.
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For HC, the inclusion criteria were as follows: Czech 
native or Czech near-native speakers and aged 18–65 years. 
The exclusion criteria were presence of neurological or psy-
chiatric disease, head trauma history, presence of other dis-
eases which could affect cognitive functioning, addiction to 
alcohol or drugs and active participation in a neuropsycho-
logical assessment one year prior to the study. The presence 
of dysphagia was not an exclusion criterion for HC because 
validation of the DYMUS questionnaire was not the main 
purpose of the GA UK 154,218 study. Both studies were 
approved by the ethical committee of the General University 
Hospital in Prague, Czech Republic.

Data Collection

All data were collected at the MS Center of the General Uni-
versity Hospital in Prague, Czech Republic. The DYMUS 
questionnaire was distributed as a part of a questionnaire 
battery (e.g., together with the Fatigue Severity Scale [FSS], 
the Beck Depression Inventory-II [BDI-II] and the State-
Trait Anxiety Inventory [STAI-X1, STAI-X2]) used in the 
above-mentioned studies.

Patients with MS completed the questionnaire during 
their planned routine visit to the MS Center (as part of a 
long-term prospective observational study with annual MRI 
monitoring of the brain and spinal cord and a comprehen-
sive clinical assessment, consisting of neurological and neu-
ropsychological examinations). HC completed the question-
naire during their planned study visit to the MS Center. The 
study protocol for patients with MS and HC was identical, 
except for the neurological examination, which was con-
ducted only in patients with MS.

Study data were collected and managed using Research 
Electronic Data Capture (REDCap) tools hosted at the 
Department of Neurology of the General University Hos-
pital in Prague and the First Faculty of Medicine of Charles 
University in Prague. The electronic version of the DYMUS 
questionnaire was distributed via the REDCap Survey Envi-
ronment [25, 26].

The electronic version of the questionnaire was the pri-
mary method of distribution. Participants were allowed to 
fill in the paper-based version of the questionnaire in these 
cases: (1) patients with MS motorically unable to deal with 
the electronic version, (2) participants who actively asked 
for the paper-based version (e.g., older participants unfa-
miliar with, or afraid of, computer-based technology), (3) 
participants who failed to use the electronic version or (4) 
technical issues preventing use of the electronic version 
(e.g., inability to establish an internet connection).

Most of the participants (88.9%) completed the electronic 
version of the questionnaire. The electronic version was mostly 
completed on site using 7″ Lenovo Table 4 tablets (76.6%). 
Of note, 11.4% of participants used a smartphone or desktop 

computer, either on-site or at home. The paper-based version 
was distributed solely on-site and in almost all cases among 
patients with MS.

Statistical Analysis

Validation of the questionnaire followed standard procedures 
of validity and reliability assessment. First, the content and 
construct validity were assessed through item analysis using 
Cronbach’s α measure of internal consistency and through 
PCA, using varimax rotation to identify items belonging to 
the dimensions. Additionally, we assessed comparability of 
the novel electronic and the classical, paper-based scale by 
calculating Cronbach’s α measure of internal consistency for 
both scales and by conducting binomial logistic regression, 
controlling for collinearity, to test the similarity between both 
versions of the questionnaires. Versions of the questionnaire 
were included in the regression model as a dependent vari-
able and selected variables (DYMUS-10 total score, the EDSS, 
years of education and age) were included as covariates.

Reliability was assessed through the above-mentioned 
measures of internal consistency. Although we did not assess 
test–retest reliability, we tested long-term stability of the 
results in 90 patients with MS after 1 year using Kendall’s 
tau-b correlation coefficient.

We assessed criterion validity by comparing patients with 
MS and HC total scores on the DYMUS questionnaire using 
the Mann–Whitney U test and by assessing correlation (Ken-
dall’s tau-b) between DYMUS total scores and other disease 
burden markers such as the EDSS, BDI-II, STAI X1, STAI 
X2 and FSS. We based this approach to criterion validity on 
previous findings that dysphagia is more frequent in the MS 
population and that patients with MS and a higher EDSS 
score and greater disease burden face dysphagia more often 
[2, 6, 14, 17, 18]. We selected this approach because we did 
not have access to any other Czech standardised measure of 
dysphagia.

We performed all analyses using the statistical software 
jamovi 1.0 [27]. We used parametric or non-parametric tests 
according to the distribution of the variables. We assessed 
normality of the distribution by visual inspection of the his-
tograms, inspection of the Q-Q plots and the Shapiro–Wilk 
test. We tested differences in demographic characteristics 
between the groups using a chi-squared test or a t-test based 
on the variable type.

Results

Participants

There were 435 patients with MS (68.5% female) assessed 
by the DYMUS questionnaire. The mean age of the patients 
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was 40.9 years (range 19–65), with a median EDSS score of 
2 (range 0–7). There were 135 HC (71.9% female) assessed 
by the questionnaire. The mean age was 41.5 years (range 
19–65). See Table 1 for details.

Content and Construct Validity

Item Analysis

The scale items’ general mean was 0.0495, with a stand-
ard deviation (SD) of 0.137, a minimum (Min) of 0 and a 
maximum (Max) of 1. Cronbach’s α of the whole scale was 
0.833. All items correlated positively with the rest of the 
scale (Table 2).

Paper Versus Electronic Version

The discrete item analysis of the electronic and paper-based 
questionnaire is comparable to the overall item statistics. 
The items’ general mean (electronic scale) was 0.0454 
(Sd = 0.126, Min = 0, Max = 1). Cronbach’s α of the whole 
electronic scale was 0.810. All items correlated positively 
with the rest of the scale. The items’ general mean (paper-
based scale) was 0.0825 (Sd = 0.201, Min = 0, Max = 1). 
Cronbach’s α of the whole paper-based scale was 0.902. All 
items correlated positively with the rest of the scale. Cron-
bach’s α of both versions would be improved if item Q10 
were dropped.

Binomial logistic regression with the version of the ques-
tionnaire as a dependent variable and selected variables 
(DYMUS-10 total score, the EDSS, years of education and 
age) as covariates predicted the version of the questionnaire 
used (χ2(4) = 21.47, p < 0.001, Nagelkerke’s  R2 = 0.094). 
However, from all covariates included in the model, only 
age appeared to be a meaningful predictor of the adminis-
tered version (Table 3).

Dimensionality

The number of initial eigenvalues above 1, the proportion 
of explained variability and the Cattell scree plot suggested 
the presence of two or three latent dimensions in PCA. 

Parallel analysis suggested two components, and analysis 
based on the number of initial eigenvalues above 1 suggested 
three components. The oscillation between two and three 
factors is caused by item Q10. In the component loadings 
based on parallel analysis (Supplementary Table 1), item 
Q10 did not show a loading above 0.3 in either of the two 
components. PCA also showed other differences from the 
originally proposed dimensional structure: few items suf-
ficiently explained both factors and at the same time did not 
correspond completely to the original factor loadings (items 
Q1, Q4, Q5, Q9). Component 1 explained 30.3% of the total 
variance and component 2 explained 23.1% of the total vari-
ance. Cumulatively, both components explained 53.3% of 
the variance.

Long‑Term Stability of Results After 1 Year of Follow‑Up

Ninety patients with MS completed the DYMUS question-
naire again after 1 year of follow-up (the mean number of 
days between test–retest was 378 [Sd = 82]). At baseline, 
76.7% of retested participants had a minimal DYMUS 
total score of 0; after 1 year, this was true for 78.9% of the 
retested sample. Moreover, 72.2% of retested participants 
had a score of 0 at both timepoints, and 6.7% of retested 
participants showed a total score of 0 at only one of the two 

Table 1  Demographic 
characteristic of participants

a Independent samples t-test, bχ2 test

MS patients HC p-value Effect size

N 435 135
Age [Years] (Mean, SD) 40.9 (± 8.97) 41.5 (± 12.2) 0.542a Cohen’s d = 0.0601
Education [Years] (Mean, SD) 15.3 (± 3.25) 17.2 (± 3.02)  < 0.001a Cohen’s d = 0.5915
Sex [Count] (Female/Male) 298/137 97/38 0.462b Cramer’s V = 0.0308
EDSS (Median, Min–Max) 2 (0 – 7) N/A
Disease Duration [Years] (Mean, SD) 12.4 (± 7.66) N/A

Table 2  DYMUS Component loadings based on parallel analysis

Note: ‚varimax ‘ rotation was used, loadings below 0.3 hidden

Item Component Uniqueness

1 2

DYMUS 01 0.695 0.325 0.411
DYMUS 02 0.776 0.353
DYMUS 03 0.647 0.546
DYMUS 04 0.626 0.467 0.390
DYMUS 05 0.303 0.639 0.500
DYMUS 06 0.855 0.269
DYMUS 07 0.808 0.300
DYMUS 08 0.751 0.436
DYMUS 09 0.596 0.333 0.534
DYMUS 10 0.926
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timepoints. Overall, there was long-term stability of scores 
after 1 year (Kendall’s tau-b = 0.788, p < 0.001).

Criterion Validity

Patients with MS Versus HC

Differences in the frequency of ‘Yes’ answers to single items 
(Table 2) suggested that dysphagia is more frequent in the 
MS population. In total, 10.4% of HC (N = 14) and 23.2% 
of patients with MS (N = 101) answered ‘Yes’ to at least one 
question. The mean difference between patients with MS and 
HC in the DYMUS total scores tested with the Mann–Whit-
ney U test confirmed this difference (U = 25,546, p < 0.001, 
Cohen’s d = − 0.269).

The EDSS and Other Disease Burden Measures Versus 
the DYMUS Questionnaire

There was a weak, positive correlation between the DYMUS 
total score and the EDSS (Kendall’s tau-b = 0.169, p < 0.001) 
and a small positive correlation with other patient-reported 
outcomes (Table 4). There was no correlation between the 
DYMUS total score and disease duration (Kendall’s tau-
b = 0.035, p = 0.357).

Czech DYMUS‑9 Questionnaire

Our data suggested removing item Q10 from the original 
DYMUS questionnaire. Therefore, we have reported nor-
mative data for both the Czech DYMUS-9 and DYMUS-10 
questionnaires (Table 5).

We applied the standard cut-off value of the 5th percentile 
as the clinical cut-off point for the general population. The 
best cut-off value for symptoms of dysphagia based on this 
criterion for both the DYMUS-10 and DYMUS-9 question-
naires lies between total scores of 1 and 2. To confirm that, 
we were able to contact four out of the six HC who scored 
above 1 on the DYMUS questionnaire via telephone. All 
four confirmed that they had some symptoms of dysphagia 
at the time they completed the questionnaire (Table 6).

Discussion

The DYMUS questionnaire can provide clinicians with 
information about the risk of dysphagia in patients with MS. 
Our study brings novel data about dysphagia in a sample of 
Czech patients with MS and provides a validated Czech ver-
sion of the DYMUS questionnaire, supplemented by basic 
normative data.

Our study provides a basis for the evaluation of dyspha-
gia by an electronic version of the DYMUS questionnaire, 

Table 3  Item Analysis 
DYMUS-10

Item Frequency of “Yes” 
among MS patients

Frequency of “Yes” 
among HC

Item-Rest Cor-
relation

Cronbach's α if 
Item Dropped

DYMUS 01 23 (5.3%) 3 (2.2%) 0.626 0.808
DYMUS 02 24 (5.5%) 0 (0%) 0.540 0.816
DYMUS 03 36 (8.3%) 5 (3.7%) 0.524 0.818
DYMUS 04 29 (6.7%) 6 (4.4%) 0.665 0.802
DYMUS 05 14 (3.2%) 2 (1.5%) 0.512 0.820
DYMUS 06 24 (5.5%) 3 (2.2%) 0.445 0.825
DYMUS 07 29 (6.7%) 3 (2.2%) 0.679 0.801
DYMUS 08 20 (4.6%) 2 (1.5%) 0.475 0.822
DYMUS 09 29 (6.7%) 4 (3%) 0.576 0.812
DYMUS 10 25 (5.7%) 1 (0.7%) 0.208 0.846

Table 4  Predictors of the 
Version of the DYMUS-10 in 
MS patients (HC excluded)

Note: Estimates represent the log odds of "Electronic version of Czech DYMUS-10" vs. „Paper-based ver-
sion of Czech DYMUS-10 “

Predictor Estimate SE Z p Odds ratio

Intercept 3.9909 1.1508 3.468  < 0.001 54.106
Czech DYMUS-10 total score − 0.0508 0.0870 − 0.584 0.559 0.950
EDSS − 0.0934 0.1270 − 0.736 0.462 0.911
Years of Education 0.0630 0.0516 1.221 0.222 1.065
Age − 0.0636 0.0183 -3.469  < 0.001 0.938
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with a possibility of a paper-based backup, if necessary. 
In our study, the paper-based backup was requested espe-
cially by older participants who are not digital natives. 

Although we did not directly compare the electronic and 
paper-based DYMUS, there were no significant differences 
between the versions. In our sample, the DYMUS ques-
tionnaire results were not related to the type of version 
administered. Furthermore, both versions achieved similar 
item and scale statistics.

Based on the PCA, we saw a similar two-component 
questionnaire structure (dysphagia for solids and liquids) 
as in the original English version of the questionnaire [13]. 
However, a few items did not completely correspond to the 
original factor loadings as proposed in the English version. 
This corresponds to other studies using PCA [12, 17] and 
suggests that the discriminative validity of the DYMUS 
questionnaire for dysphagia to liquids or solids needs fur-
ther research attention. Moreover, our results support pre-
vious findings [12, 16–19, 21 showing poor functioning of 

Table 5  Correlations between DYMUS-10 and other selected meas-
ures

EDSS-Expanded Disability Status Scale, BDI-Beck Depression 
Inventory-II), STAI X1, STAI X2-State Traite Anxiety Inventory, 
FSS-Fatigue Severity Scale

Kendall’s tau-b p-value

EDSS 0.169  < 0.001
Disease duration 0.035 0.357
BDI-II 0.212  < 0.001
STAI X1 0.201  < 0.001
STAI X2 0.204  < 0.001
FSS 0.224  < 0.001

Table 6  Normative data of 
Czech DYMUS-9 and Czech 
DYMUS-10 Normative Data

MS patients HC

N 435 135
Czech DYMUS-10
Mean (SD) 0.582 (± 1.5) 0.215 (± 0.776)
Median (Min – Max) 0 (0 – 10) 0 (0 – 5)
Count (%) of people with symptoms of dysphagia (DYMUS-10 ≥ 2) 50 (11.5%) 6 (1.4%)
Percentiles (Pi) for DYMUS-10 Total Scores
0 (DYMUS-10 Total Score) 100th Pi 100th Pi

1 23rd Pi 10th Pi

2 11th Pi 4th Pi

3 7th Pi 3rd Pi

4 5th Pi 1st Pi

5 3rd Pi  <  1st Pi

6
7 2nd Pi

8 1st Pi

9  <  1st Pi

10 (DYMUS-10 Total Score)
Czech DYMUS-9
Mean (SD) 0.524 (± 1.43) 0.207 (± 0.754)
Median (Min – Max) 0 (0 – 9) 0 (0 – 5)
Count (%) of people with symptoms of dysphagia (DYMUS-9 ≥ 2) 48 (11%) 6 (1.4%)
Percentiles (Pi) for DYMUS-9 Total Scores
0 (DYMUS-9 Total Score) 100th Pi 100th Pi

1 20th Pi 10th Pi

2 11th Pi 4th Pi

3 7th Pi 2nd Pi

4 4th Pi 1st Pi

5 3rd Pi  <  1st Pi

6
7 2nd Pi

8 1st Pi

9 (DYMUS-9 Total Score)  < 1st Pi
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item Q10 (loss of weight); therefore, we have proposed a 
shorter 9-item version of the questionnaire.

Concerning item Q10, some authors have argued that 
the item should be preserved because a loss of weight is 
one of the most endangering symptoms of dysphagia [28]. 
However, others have pointed out the item’s low specificity 
because a loss of weight can be caused by many other medi-
cal conditions, including malnutrition due to MS [12]. After 
pilot-testing, we tried to reword the item to exclude a volun-
tary loss of weight from the question (e.g., weight-reduction 
diet). As our results showed, this attempt did not improve the 
item’s functioning. Considering the original purpose of the 
DYMUS questionnaire as a screening tool before perform-
ing detailed dysphagia instrumental assessment [1, 29–31], 
we argue that item Q10 with its low specificity is rather 
problematic and should be dropped. It would be an essential 
question only in a population with already instrumentally 
confirmed dysphagia.

Similarly to other study [18], our normative data sug-
gested the cut-off value for symptoms of dysphagia to lie 
between total scores of 1 and 2 for both the original 10-item 
and the shorter 9-item versions of the questionnaire. Using 
the newly proposed criteria, the prevalence of dysphagia in 
our sample of patients with MS was around 11%. Even with 
the originally recommended one positive answer criterion 
[13], only 23% of people with MS in our Czech validation 
study showed a risk of experiencing dysphagia. This con-
trasts with other validation studies which have described a 
prevalence of dysphagia between 31 and 58% [16, 18, 19, 
32]. This difference might be explained by a lower EDSS 
(the median EDSS score was 2.0) in our sample, which is 
further supported by previous studies in which the incidence 
of dysphagia in people with mild disability was similar to 
our current findings – that is, 17%–21% [2, 5].

Although we did not assess test–retest reliability, we 
tested long-term stability of the results in patients with MS 
after 1 year. Kendall’s tau-b of 0.788 is very satisfactory, 
especially considering the longer 1-year retest period, pos-
sible fluctuations in the results due to MS and the rather 
conservative correlational measures applied. Our data on 
long-term stability are comparable to classical test–retest 
measures presented in other validation studies [12, 14, 
17–19].

We also proved the criterion validity by comparing the 
results of patients with MS and HC, and by a small positive 
correlation between the DYMUS score and disease sever-
ity measures such as the EDSS, and the level of anxiety, 
depression and subjective perceived fatigue. Similarly to 
dysphagia, these measures worsen in people with greater 
disease burden [33]. The EDSS has proved to be correlated 
positively with DYMUS scores across multiple studies [14, 
16–19, 28]. However, in contrast to previous findings [2, 14, 
28], we found no correlation between the DYMUS score and 

disease duration. This is not that surprising given the fact 
that disease duration does not necessarily provide informa-
tion about disease severity, and it is in line with other authors 
with similar results [17, 18, 32, 34]. A larger sample that is 
more representative of people with more severe MS could 
generate stronger correlations with other disease severity 
measures, also including disease duration.

Two Variants of the Czech DYMUS Questionnaire

While preparing this manuscript, validation of a second 
Czech version of the DYMUS questionnaire was published 
[28]. This is a rather unique situation given the fact that 
both teams received the DYMUS author’s permission to 
translate the questionnaire. Both studies showed strengths 
of the Czech DYMUS translation. There was satisfactory 
internal consistency comparable with other language ver-
sions [11, 12, 14–19, 21] for both Czech versions. The ver-
sion of Kolčava et al. [28] was validated on a smaller sample 
of patients with MS and HC; however, the authors provided 
data on excellent test–retest reliability (assessed telephoni-
cally after 5 days; Spearman’s r = 0.94, p < 0.001). They also 
confirmed the translation’s criterion validity through cor-
relations with the EDSS, disease duration and the 100 ml 
water swallowing test. On the other hand, Kolčava et al. [28] 
did not assess dimensionality and did not provide detailed 
normative data.

There are three minor content discrepancies between the 
Czech translations worthy of discussion. Specifically, they 
are in items Q4 (Kolčava et al. [28] does not follow the origi-
nal English version so precisely and asks about the ‘feeling 
of’ food stuck in your throat), Q7 (our version does not men-
tion literally ‘solid food’ as the English original does) and 
Q10 (based on pilot-testing, we modified Q10 by asking for 
‘unintentional’ loss of weight, to eliminate an affirmative 
answer by people on voluntary weight-reduction diets). The 
discrepancies between the versions are rather small, yet it 
would be beneficial to propose a merged consensual Czech 
version in the future.

Limitations

There are some limitations to this study. First, we did not 
validate the DYMUS questionnaire with objective instru-
mental tests such as a videofluoroscopic swallowing study 
(VFSS), fibreoptic endoscopic evaluation of swallowing 
(FEES) or EMG activity. Second, the sample in our study 
was not random. We distributed the DYMUS questionnaire 
as a part of the neuropsychological assessment in larger 
observational prospective studies. Even though our MS sam-
ple chosen by judgemental sampling represents all major 
MS disease subtypes, patients with a low burden and shorter 
disease duration are overrepresented in our sample. Third, 
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because of COVID-19 preventive measures, we decided to 
discontinue questionnaire distribution early. We believe it 
did not cause any bias because patients were assigned over 
time independently of their demographic or disease char-
acteristics. Fourth, this validation study was performed in 
a single centre; however, the main results can be applied to 
other Czech-speaking MS centres. Fifth, in patients with MS 
the administration was part of their routine visit to the MS 
Center, a factor that could negatively affect their motiva-
tion, concentration or time possibilities. This could influence 
the different response rate in patients with MS and HC. If 
there was a lack of time, patients were asked to complete the 
questionnaire remotely. However, the size of this sample did 
not allow us to control for differences between on-site and 
remote distribution.

Conclusion

The results of this study showed that the Czech version 
of the DYMUS questionnaire is a valid and reliable tool 
for evaluating swallowing impairment in Czech-speaking 
patients with MS. The DYMUS questionnaire is a fast 
screening tool for regular clinical monitoring, supported 
by our novel normative data. We have also shown that the 
questionnaire can be administered electronically, bringing 
new possibilities of swift evaluation or remote distribution. 
This simple DYMUS questionnaire can be easily used by 
health care professionals to identify patients who should be 
referred to speech therapists for more specific instrumental 
assessments and for some therapeutic programmes.
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tary material available at https:// doi. org/ 10. 1007/ s00455- 022- 10530-5.
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