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Introduction: The aim of this study was to investigate the validity and 
reliability of the Turkish version of the Questionnaire for the Assessment 
of DYsphagia in MUltiple Sclerosis (DYMUS) that has been developed for 
evaluating dysphagia in patients with multiple sclerosis.

Methods: This methodological study was conducted in the neurology 
clinic and outpatient department of a training hospital between March 
15 and September 15, 2015. The study included 117 patients aged 18 
years and over who had a definite diagnosis of multiple sclerosis, could 
communicate in Turkish, and volunteered to be included. Data were 
collected using a descriptive information form, the DYMUS, and the 
Eating Assessment Tool (EAT-10). The scale was translated and back 
translated to determine the language validity, and a specialist was 
consulted to make sure the content was valid. We used the EAT-10 and 
Kurtzke’s Expanded Disability Status Scale (EDSS) concurrently to test the 
criterion-related validity. The test–retest procedure was used at 1-week 
intervals for 37 patients in this study. Descriptive statistics, factor analysis, 

Kappa analysis, reliability analysis, and correlation analysis were used to 
analyze the data.

Results: Factor analysis revealed that the scale was bifactorial, and this 
was consistent with its original form. There were positive and statistically 
significant relationships between the DYMUS and EAT-10 (r=0.90, 
p<0.001) and the mean EDSS scores (r=0.49, p<0.001). The internal 
consistency of the total scale was high (Cronbach’s alpha coefficient= 
0.91). The Cronbach’s alpha coefficients pertaining to dysphagia for 
solids and liquids were determined to be 0.88 and 0.83, respectively. 
The total scale and subscales demonstrated a high test–retest reliability 
(r=0.79–0.95, p<0.001).

Conclusion: In this study, the Turkish version of the DYMUS was found 
to be a valid and reliable tool for evaluating dysphagia in patients with 
multiple sclerosis.
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Swallowing is a complex function resulting from voluntary and involuntary 
functions of the oral, pharynx, larynx, esophagus, and respiratory muscles 
with other structures (1). A swallowing disorder or loss of swallowing ability 
is called dysphagia; it leads to the development of following lesions in 
various areas of the cerebral cortex or neuromuscular conduction problems 
related to swallowing (2). Dysphagia is a life-threatening symptom in 
patients with multiple sclerosis (MS), and its incidence varies between 
33% and 43% (3). Aspiration pneumonia that develops as a consequence 
of dysphagia is among the most common causes of mortality in patients 
with MS. The malnutrition and dehydration caused by dysphagia also 
contribute to the mortality in this patient group (3,4). Detecting dysphagia 
in the early period with a rapid and easy-to-use screening method 
can facilitate the prevention of such complications. Therefore, an early 
diagnosis of dysphagia in the subclinical period is of vital importance 
in the management of complications (4). The main methods used in 
the evaluation of swallowing are patient history, physical examination, 
comprehensive neurological evaluation, videofluoroscopic swallowing 
evaluation, fiberoptic endoscopic swallowing evaluation, and EMG (5,6).

Non-invasive methods can also be used in the clinical and subclinical 
diagnosis, evaluation, and follow-up of dysphagia in patients. Methods 
with few side effects that are easy to use, cost effective, objective, 
measureable, repeatable, and suitable for advanced neurological 
disorders are recommended for this purpose (6). A study group comprising 
an Italian neurology specialist experienced in the field of MS developed 
the Questionnaire for the Assessment of DYsphagia in MUltiple Sclerosis 
(DYMUS) containing 10 items in 2008. The preliminary study on 226 
patients with MS revealed that the DYMUS is a valid and reliable scale 
for the early detection of dysphagia with a significant positive correlation 
between the scale and Kurtzke’s Expanded Disability Status Scale (EDSS) 
score (7). Another study has again evaluated the validity and reliability of 
the DYMUS in 1734 patients of 13 Italian MS centers (8). The DYMUS is a 
reliable and easy-to-use tool for evaluating oropharyngeal dysphagia in 
patients with MS (7,8). There is no valid and reliable measurement tool to 
evaluate dysphagia specific to patients with MS in our country. Therefore, 
we aimed to conduct a validity and reliability assessment for the Turkish 
version of the DYMUS in this study.

INTRODUCTION
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METHODS
This methodological study comprised 140 patients with MS who had 
been treated as inpatients at the neurology clinic of a training hospital or 
had presented at the outpatient department of the clinic between March 
15 and September 15, 2015. The sample comprised 117 patients aged 18 
years or over who had been diagnosed with MS according to McDonald’s 
criteria (9), could communicate in Turkish, volunteered to participate, 
and had no cognitive or verbal communication obstacles. Patients who 
suffered from another idiopathic demyelinating disease that could lead 
to difficulty in swallowing, stroke, head and neck cancer, Alzheimer’s 
disease, Parkinson’s disease, or dementia; had previously undergone 
major surgery; and were receiving chemotherapy or radiotherapy were 
not included. The sample size should be more than 5–10 times the scale’s 
number of items to be able to perform factor analysis for assessing the 
validity and reliability of a scale. The test–retest procedure was used at 
1-week intervals for 37 patients in the study.

Permission was obtained from the authors who had developed the 
Turkish version of the scale from its original English version. The scale was 
first translated into Turkish by the authors and five bilingual specialists 
to test for language validity. The scale’s Turkish translation was then 
back translated to English by three specialists who knew both English 
and Turkish. Following the back translation, the authors and specialists 
who performed the back translation evaluated the Turkish and English 
expressions and modified those that were not clear. The scale was then 
evaluated by a neurology specialist, specialist therapist in the field of 
dysphagia, and specialist nurse to ensure content validity, and various 
changes were made according to their suggestion. These specialists then 
came to a consensus on the final version of the scale. The scale’s final 
form was administered to 10 patients with MS at various educational 
levels, and the patient’s opinions received regarding how easy it was 
to read and understand the items were recorded. It was found that the 
patients correctly interpreted the scale items.

Ethical Aspect of the Study
Permission was obtained from the Ethics Committee of the Gülhane 
Military Medical Academy on February 9, 2015 (No: 1648.4-304). Written 
informed consent was obtained from the patients before data collection 
by providing an explanation of the aim.

Data Collection Tools
A descriptive information form, the DYMUS, and the Eating Assessment 
Tool (EAT-10) were used to collect study data. The data were obtained 
through face-to-face interviews with the patients and the medical 
records.

Descriptive Information Form: This form was developed as a result of a 
literature survey by the authors to determine the sociodemographic and 
disorder-related characteristics of patients. The Descriptive Information 
Form included questions on age, sex, educational status, disease duration, 
MS type, drugs used, whether other chronic diseases were present, and 
the EDSS score. The EDSS score varied between 0 and 10 with higher 
scores indicating worse neurological disorder and disability (10). The 
EDSS score was determined from the medical records in this study.

Questionnaire for the Assessment of DYsphagia in MUltiple 
Sclerosis (DYMUS): The DYMUS, developed by Bergamaschi et al. (7,8), 
has been proven to be a beneficial and consistent scale for the evaluation 
of oropharyngeal dysphagia in patients with MS. The scale includes two 
subdimensions, i.e., dysphagia for solids (items 1, 3, 4, 5, 7, 8, and 10) 
and dysphagia for liquids (items 2, 6, and 9). All the items of the scale are 
coded as “No=0” and “Yes=1,” and the total scale score varies between 0 
and 10. A “Yes” response to at least one of the DYMUS items indicates 

dysphagia, whereas a score of 3 or more indicates severe dysphagia. 
Bergamaschi et al. (7) have reported high internal consistency for the 
total scale (Cronbach’s alpha coefficient=0.88) and dysphagia for solids 
and liquids subdimensions (Cronbach’s alpha coefficient=0.85 and 0.87, 
respectively).

Eating Assessment Tool (EAT-10): The EAT-10 has been developed by 
Belafsky et al. (11) in 2008 and is used to evaluation the dysphagia symptom 
severity and response to treatment. This single-factor scale comprises 10 
items, each scored from 0 to 4. The total score varies between 0 and 40. 
A score of 3 or above is considered abnormal (11). Demir et al. (12) have 
performed the Turkish validity and reliability study and found a Cronbach’s 
alpha coefficient of 0.90 and 0.91, respectively. The Cronbach’s alpha 
coefficient of the scale in the current study was 0.93.

Statistical Analysis
The Statistical Package for the Social Sciences (SPSS Inc.; Chicago, IL, USA) 
16.0 statistical package software was used for data analysis. Descriptive 
statistics (number-percentage, mean, standard deviation, median, and 
minimum–maximum values) were used to define the study data. The 
confirmatory factor analysis technique was used for factor analysis 
of the scale, and the Spearman’s correlation coefficient was used for 
assessing the scale validity. The internal consistency was evaluated by 
the correlation of the Cronbach’s alpha coefficient and total item score 
with the Pearson’s correlation coefficient. The relationship between the 
DYMUS and EAT-10 was evaluated using Kappa consistency analysis. The 
confidence interval for statistical analyses was accepted as 95% (p<0.05).

RESULTS
The sociodemographic and clinical characteristics of the patients are 
presented in Table 1. The mean age of the patients was 36.6±10.1 years. 
Females comprised 67.5%, of which 77.4% were primary and secondary 
school graduates. The mean EDSS score was 2.1±2.4. The MS was of the 
recurring–remitting type in 81.2%, it had a duration of longer than 60 
months in 47.0%, and MS medication was used by 89.2% (Table 1). 

Table 2 shows the factor loads and variance values based on the Turkish 
version of the DYMUS. The results show that the scale is bifactorial; this 
is consistent with its original form. Items 1, 3, 4, 5, 7, 8, and 10 of the 
scale are for the dysphagia for solids and items 2, 6, and 9 are for the 
dysphagia for liquids subdimension. Factor 1 explains 54.8% and factor 2 
10.2% of the total variance with the two factors explaining 65.0% of the 
total variance.

We checked the relationship between the EAT-10 and mean EDS scores 
to evaluate the measure-dependent validity of the Turkish version of the 
DYMUS. The analysis revealed a strong positive and statistically significant 
relationship between the DYMUS and mean EAT-10 scores (r=0.81–0.90, 
p<0.001) (Table 3). We found that the DYMUS and mean EAT-10 scores 
were correlated (Kappa=0.83). There was a moderate positive and 
statistically significant relationship between the DYMUS and mean EDSS 
scores (r=0.49, p<0.001).

We found high internal consistency for the DYMUS total scale (Cronbach’s 
alpha coefficient=0.91). The Cronbach’s alpha coefficient was 0.89 for the 
dysphagia for solids and 0.83 for the dysphagia for liquids subdimension. 
Table 4 reveals the corrected total item correlations and the Cronbach’s 
alpha coefficients for the Turkish version of the DYMUS when the item 
is deleted. The total item correlation was higher for item 1 (r=0.76) and 
lower for items 8 and 10 (r=0.60) of the scale.

Table 5 shows the DYMUS test–retest correlations according to the 
results of the repeated interviews with patients. The total scale and mean 
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subdimension scores of the study had a strong positive and statistically 
significant relationship (r=0.79–0.95, p<0.001).

The sensitivity of the DYMUS was 96.4% and specificity was 87.1% when 
the response to at least one scale item was “Yes” in the study. The total 
DYMUS score was 1 or more in 45.3% of the patients. The mean total 
DYMUS score was 2.61±3.22, whereas the mean subdimension scores 
were 1.70±2.25 for dysphagia for solids and 0.90±1.12 for dysphagia 
for liquids (Table 3). Table 4 shows the distribution of the responses 
to the scale items. Patients most frequently complained of difficulty in 
swallowing liquids (35.9%), cough after swallowing liquids (32.5%), and 
difficulty in swallowing solids (31.6%). They least complained of weight 
loss in the last 6 months (13.7%).

DISCUSSION
We evaluated the validity and reliability of the Turkish version of the 
DYMUS in this study. It is essential for dysphagia to be detected early in 
highrisk populations (13). DYMUS is a subjective measurement tool used 
to evaluate dysphagia at an early stage in patients with MS (7,8). The use 
of measurement tools in different populations requires that they have 
similar validity and reliability (14).

Specialists validated the face and content validity of the Turkish version of 
the DYMUS in this study. Explanatory factor analysis in our study revealed 
that the DYMUS comprised two factors (dysphagia for solids and liquids) 
and that the factor structure was consistent with the original form of the 
scale (7,8). The measurement validity is determined on the basis of the 
strength of the relationship between the scale and the measurement tool 
it is compared with (15). We used the EAT-10 simultaneously to test the 
measurement validity of the DYMUS in this study. We found a positive 
and significant relationship between the DYMUS and mean EAT-10 
scores. Bergamaschi et al. (7) used the mean EDSS score as the criterion to 
determine the measurement validity of the DYMUS. Similar to our study, 
they reported a positive and significant relationship between the DYMUS 
and mean EDSS scores.

The total internal consistency of the Turkish version of the DYMUS has 
been shown to be high (Cronbach’s alpha coefficient=0.91). It has been 
reported that an internal consistency coefficient over 0.60 is acceptable 
for scales (15). Bergamaschi et al. (7,8) have similarly reported a high 
internal consistency coefficient for the scale (Cronbach’s alpha=0.88 and 
0.91). Bergamaschi et al. (7) have reported better internal consistency 
of the DYMUS for patients with mild clinical disorder. The sample in 
our study was similar to that of Bergamaschi et al. (7). Better internal 
consistency of the DYMUS in patients with mild clinical disorder provides 
an opportunity to use preventive interventions. The internal consistency 
for the Portuguese version of the scale was reported to be 0.72 (16). The 
Cronbach’s coefficient was 0.88 for the dysphagia for solids subdimension 
and 0.83 for the dysphagia for liquids subdimension in our study. 
Bergamaschi et al. (7,8) have reported Cronbach’s alpha coefficients of 
0.85 and 0.89 for dysphagia for solids and 0.87 and 0.86 for dysphagia 
for liquids. Sales et al. (16) have reported a Cronbach’s alpha coefficient 
of 0.65 for dysphagia for solids and 0.67 for dysphagia for liquids using 
the Portuguese version of the DYMUS. Our results also support these 
results. We found a high test–retest consistency of the Turkish version of 
the DYMUS in this study. The test–retest consistency was not evaluated 
when the original form was developed (7,8).

When a “Yes” response was provided for at least one of the items in the 
Turkish version of the DYMUS, the screening method showed quite high 
sensitivity (96.4%) and specificity (87.1%) for the risk of dysphagia. In 
other words, a “Yes” response for at least one item in the Turkish version 
of the DYMUS indicates that the patient is at a risk of dysphagia. Our 
results are consistent with those of Bergamaschi et al. (7,8).

Table 1. Sociodemographic and clinical characteristics of patients 
(n=117)

Variables Values

Age

Mean±SD 36. 6±10. 1

Min.–Max. 19-61

Sex, n (%) Female 79 (67.5)

Male 38 (32. )

EDSS

Mean±SD 2. 1±2.4

Min.–Max. 0-8

Education status, n (%) Illiterate 3(2.6)

Primary and
secondary school

32 (77.4)

High school 28 (23.9)

University and above 54 (46.2)

MS subtype, n (%)

Relapsing pemitting 95 (81.2)

Primary progressive 8 (6.8)

Secondary progressive 11 (9.4)

Relapsing progressive 2 (1.7)

Undefined 1 (0.9)

Disease duration
(month), n (%)

0-6 10 (8.5)

7-12 11 (9.4)

13-60 37 (31.6)

> 60 55 (47.0)

Unknown 4 (3.4)

Medicine use for MS, n (%) Yes 97 (82.9)

No 20 (17.1)

SD: standard deviation; MS: multiple sclerosis; EDSS: Kurtzke’s Expanded
Disability Status Scale

Table 2. Factor loadings and variance values for the Turkish version of 
the DYMUS (n=117)

No Item

Factor 1
Dysphagia
for solids

Factor 2
Dysphagia
for liquids

4 Food sticking 0.78

7
Needs several swallowing actions
to swallow solids

0.78

1 Difficulty swallowing solids 0.78

3 Globus sensation 0.74

8 Cuts food small pieces to swallow 0.66

5 Coughing after ingestion of solids 0.65

10 Weight loss 0.56

2 Difficulty swallowing liquids 0.87

6 Coughing after ingestion of liquids 0.84

9 Takes many sips to drink 0.73

Eigenvalue 5.48 1.02

Variance (%) 54.8 10.2

DYMUS: Questionnaire for the Assessment of DYsphagia in MUltiple Sclerosis
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The early diagnosis of dysphagia at the subclinical stage in patients 
with MS is critical for the management of complications (13). We 
found that 45.3% of the patients in this study had a total DYMUS score 
of 1 or over. Sales et al. (16) found a rate of 58% in patients with MS 
in their study where they used the same scale. Bergamaschi et al. (7,8) 
reported the dysphagia rate in patients with MS to be 35% and 31.5% 
using the DYMUS. Poorjavad et al. (4) used another screening test and 
found dysphagia in 31.7% of patients with MS. Weisner et al. (6) reported 
dysphagia in 75% of patients with MS even when there was no clinical 
sign on videofluoroscopic evaluation. The rate of dysphagia in MS varies 
in the relevant literature and more extensive studies are needed.

In conclusion, we found that the Turkish version of the DYMUS was a valid, 
reliable, and easy-to-use tool that could be employed in the evaluation 
of dysphagia in patients with MS. Therefore, we suggest that healthcare 
staff should use this tool to determine patients at risk of dysphagia and 
direct them to more advanced diagnostic tests. This will facilitate the 
prevention of dysphagia-related complications in patients with MS, 

such as malnutrition, dehydration, and aspiration. We also recommend 
that healthcare staff be extra careful when diagnosing dysphagia in 
patients who are not positive for any of the DYMUS items other than the 
subjective criterion of weight loss.
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