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Abstract 

Twenty five patients (avg. age 55.0; SD±8.2) with severe multiple sclerosis (mean EDSS = 

8.0) were assessed for swallowing problems. Each patient had a clinical swallowing 

examination by a speech-pathologist first, secondly a water swallow test and a timed-test 

was performed and finally swallowing function was assessed with a transnasal flexible 

endoscopy (FEES). Outcomes of these three examinations were compared to determine the 

validity of clinical assessment of dysphagia in our study population. Furthermore, 

correlations were calculated for severity of swallowing problems and the time since definite 

diagnosis of the disease and individual scores on the EDSS and Barthel-index respectively. 

In our study 9 of 25 patients (36%) showed signs of aspiration. No significant correlation 

coefficients were found between dysphagia severity and time since onset of the disease. 

Also no significant correlation was found between dysphagia severity and scores on the 

EDSS and Barthel-index. The outcomes of the timed water swallow test, the Dysphagia 

Limit Test and the clinical assessment did not correlate with findings on the FEES-

examination. 

Our study suggests that swallowing problems and aspiration are frequent findings in 

patients with severe multiple sclerosis. Clinical tests do not seem to be sensitive to detect 

aspiration safely. Based on our data it would be recommended to perform an instrumental 

examination to determine swallowing safety in patients with severe multiple sclerosis. 
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Introduction  

Eating and drinking is one of the basic necessities of man. Problems with swallowing 

(dysphagia) therefore have severe consequences for the Quality of Life of patients1. 

Literature on swallowing problems in patients with multiple sclerosis (MS) is rather scarce. 

Dysphagia is described to develop already in mildly impaired MS patients and becomes a 

frequent finding in MS patients with moderate and severe disability. In literature it is 

estimated that the frequency of swallowing problems based on MS varies between 33 and 

43%2,3,4. Dysphagia is associated with an increased risk of pulmonary complications 

(aspiration pneumonia), increase in healthcare cost and increase in mortality. Dysphagia in 

patients with multiple sclerosis consists of problems of swallowing different consistencies 

of food; patients with a mild stage of MS are described to have problems with fluids only, 

where as patients in a more advanced stage have problems with solid food. Due to 

swallowing problems patients in advanced stages will need assistance during meal times and 

special prepared meals. As swallowing problems are described to be progressive in this 

patient group, eventually swallowing in these patients will become unsafe and patients will 

have to be fed through a permanent feeding tube (PEG)4.  

 

Patients with oro-pharyngeal swallowing problems are commonly referred to a speech-

pathologist for further assessment and treatment. The clinical assessment of dysphagia by a 

speech pathologist will consist of observing the swallowing function when swallowing 

saliva, assessment of oral motor function, assessment of laryngeal function (like vocal fold 

closure) and trials with different types (and consistencies) of food5. Although the 

assessment of dysphagia by speech-pathologists has been evaluated in other patient groups 

(like stroke patients or head-and-neck cancer patients), so far no attempts have been made 

to determine the validity of this clinical assessment in patients with multiple sclerosis and 

dysphagia. 

In this study we looked at the validity of several clinical factors of a standard speech-

pathology examination of swallowing problems in patients with severe MS, compared to 

an instrumental examination (flexible endoscopy or FEES), which is considered to be a 

superior standard in dysphagia assessment. Also, we hypothesized that in patients with 

severe multiple sclerosis swallowing problems are more prominent then in patients with 

less severe multiple sclerosis. 
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Subjects and methods 

Patients 

Patients were examined at Nieuw Unicum Rehabilitation Centre in Zandvoort, the 

Netherlands. Nieuw Unicum Rehabilitation Centre is an expertise centre for multiple 

sclerosis and has the highest population of patients with severe multiple sclerosis in the 

Netherlands. At the inclusion, relevant neurological data (like data of definite diagnosis of 

MS), Expanded Disability Status Scale-score and Barthel-score were recorded in the Case 

Record Form (CRF). 

 

Dysphagia assessment by speech pathologist 

Patients were examined by two speech pathologists (DvD, NW), who performed a clinical 

speech pathology assessment. During this assessment motor function of the tongue was 

examined (like lateral movements on command, raising the tip of the tongue, etcetera) and 

laryngeal excursion during swallowing. Observed was whether during clinical tasks or 

swallowing abnormalities were observed. 

Sensibility of the oral cavity was tested by using a cotton tip, while patients were asked 

whether they would feel a difference between the left and right side, when touched in the 

oral cavity. During the clinical assessment also the gag reflex was tested. All results from 

the test were documented in the CRF. 

As it is known that fatigue plays an important role in patients with MS, the dysphagia 

assessment was designed in such way that patients would not take longer than 20 minutes 

for the assessment, limiting the influence of fatigue. 

 

Clinical swallowing tasks: Timed test 

Patient were instructed to drink 100 ml tap water as fast as possible as described by Hughes 

& Wiles (1996) as the “Timed Test”6. As most patients had problems with hand function, 

in our study this task was done by drinking through a straw with fixed dimensions. With a 

chronometer the time between the first movements of the larynx until the glass was 

emptied was measured. The number of swallows needed to swallow the 100 ml was also 

measured. When a patient could not swallow any more or started coughing, the test was 

stopped and the residue in the glass was measured and subtracted from the original amount. 
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Based on measurements above the swallowing the average swallowing velocity (ml/sec) was 

determined. 

 

Clinical swallowing tasks: Dysphagia limit 

This test is described by Yuceyar et al.7 as a quick diagnostic test for dysphagia. In this test 

the maximum volume of tap water that a patient can swallow in one time without 

coughing (or other problems) is determined. In their article Yuceyar et al.7 described that 

patients without dysphagia can easily swallow amounts of 20 ml in one go. Patients with 

dysphagia are described to be able to swallow only lesser volumes of water in one go. These 

authors describe their test as a useful and practical test in determining oro-pharyngeal 

dysphagia in neurological disorders.  

 

Flexible Endoscopic Evaluation of Swallowing 

Swallowing function was examined by an experienced endoscopist (HB) using an Optomic 

JM-38 flexible nasopharyngo-laryngoscope (Optomic, Madrid, Spain). The examiner was 

blinded for the results of the clinical tests to ensure an optimal objective examination. 

Swallowing function and safety was determined based on the FEES-protocol described by 

Langmore8. Special attention was given to pooling of saliva in valleculae and piriform 

sinuses. If a patient was not aspirating saliva, two different boluses were given to the 

patient: 100 ml water with blue-dye and a spoon of yoghurt. Swallowing safety for these 

consistencies was determined by using the Penetration-Aspiration Scale9. 

 

Statistical analysis 

Statistical analyses were carried out using SPSS 12.0 (SPSS Inc, Chicago, IL, USA). All data 

was formally tested for normality with the Kolmogorov-Smirnov test for normality prior 

to further analysis. For determining of a correlation between two parameters a Pearson’s 

correlation coefficient (r) was calculated. 

 

Results 

In this study we enrolled 47 patients with multiple sclerosis. Of all patients, eight patients 

refused the endoscopy and in 14 patients flexible endoscopy was not possible, either due to 
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nose obstruction or due to hyper sensibility which elicited severe tremors of the head as 

soon as the endoscope touched the nasal cavity. 

We examined 25 patients with endoscopy and all patients were already clinically assessed as 

described above. In our cohort we had 10 male patients (40%) and the average age of 

patients was 55.0 years old (SD±8.2). Average time since the definite diagnosis of MS was 

17.9 years (SD±10.3) and their mean score on the EDSS was 8.0 (SD±0.7). Patient data are 

described in Table 1. 

 

Table 1. Included patients 

N=25  

Male 40% (10) 

Age (yrs) 55.0 (min. 41.8; max 72.7; SD±8.2) 

Time since definite diagnosis (yrs) 17.9 (min. 3.6; max 48.3; SD±10.3)  

EDSS score 8.0 (min. 7.0; max. 9.0; SD±0.7) 

Barthel score 3.4 (min. 0; max. 15; SD±3.5) 

 

Dysphagia assessment and clinical tests 

The clinical dysphagia assessment by the speech-pathologist showed that two of our 

patients (8%) had no gag-reflex and 10 patients (40%) had a decreased laryngeal excursion 

when swallowing. In none of our patients a decreased oral sensibility was found. On 

average patients needed 31.6 (±28.8) seconds to drink 100 ml tap water through a straw. 

The minimum amount of time needed to drink this 100 ml was 8.1 seconds, while the 

slowest patient needed almost two minutes (119.6 seconds) to drink this amount of water. 

Twenty one patients underwent the Dysphagia limit test; four patients were not tested 

because of the aspiration risk when drinking thin liquids. Nine patients (43%) were capable 

to swallow 20 ml of tap water or more in one go, while 12 patients (57%) were not capable 

to swallow a bolus of 20 ml in one time. 

 

Flexible endoscopic evaluation of swallowing 

When observing the pharynx and the larynx, in two patients (8%) pooling of saliva was 

seen in the valleculae. These secretions were not aspirated. In 7 patients (28%) pooling in 

one or both piriform sinuses was seen. Of these 7 patients, four patients had minimal 
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pooling. Three patients had significant pooling (i.e. almost an overflow of secretions form 

the piriform sinus into the larynx) and were at risk of aspirating their secretions. One 

patient was clearly aspirating silently his secretions. 

After observing the pharynx and larynx for pooling of secretions, swallowing safety while 

eating or drinking was assessed. In 9 patients (36%) either penetration or aspiration was 

seen when drinking 100 ml blue-dyed water. In one patient (4%) previously unknown 

silent aspiration was seen. 

Of the 9 patients who penetrated or aspirated thin liquids, 4 patients (16%) also had 

penetration of aspiration when eating yoghurt. Twenty-one patients (84%) did not aspirate 

thick liquids. Five patients that aspirated previously on thin liquids did not aspirate on the 

thicker yoghurt consistency. 

 

Estimation of correlations 

First, the Pearson’s correlation coefficient (r) between years since diagnosis of multiple 

sclerosis and scores on the Penetration-Aspiration for both consistencies was determined 

and was found to be 0.14 and -0.08 respectively. Both correlations were not significant. No 

significant correlation was found between the EDSS-scores patients and the swallowing 

safety as determined by the penetration-aspiration scale.  

Again, no significant correlation was found between the Barthel-scores patients and the 

swallowing safety. Table 2 shows the correlations between these parameters. 

The correlation between the EDSS-score and the Barthel-score was found to significant at a 

0.01-level (r=-0.69; p=0.003). 

 

Table 2. Correlation between Barthel-scores, years since diagnosed and aspiration scores on 

FEES 

 EDSS-score Barthel-score Time since diagnosed 

Thin 

liquids 

-0.232 

p=0.41 

-0.195 

p=0.36 

0.140 

p=0.51 

Thick 

liquids 

0.239 

p=0.37 

-0.270 

p=0.20 

-0.077 

p=0.72 
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Secondly, we analysed the data from the Dysphagia assessment as performed by a speech-

pathologist and the findings on the Flexible Endoscopic Evaluation of Swallowing. We 

found no significant correlation between one of the examined parameters and the findings 

during the FEES examination. Table 3 shows the correlations between the swallowing 

safeties of our patients as observed by FEES and as examined by a speech-pathologist. 

 

Table 3. Correlation between clinical assessment and aspiration scores on FEES 

 Gagreflex Laryngeal 

excursion 

Time to drink 100 

ml water 

Swallowing velocity in 

ml/sec 

Thin liquids 0.061  

p=0.78 

0.077 

p=0.73 

-0.450 

p=0.11 

0.331 

p=0.28 

Thick 

liquids 

-0.138 

p=0.53 

0.330 

p=0.12 

  

 

For the validation of the Dysphagia Limit test, we dichotomized the scores on the 

Penetration-Aspiration Scale. A score of ‘1’ or ‘2’ was considered to be a safe swallow; all 

other scores (‘3’ and higher) were considered to be unsafe swallows. 

Table 4 shows the 2 x 2 –Table for the validation of the Dysphagia limit test. 

Based on our data, we found that the Dysphagia Limit test had a sensitivity of 0.53 and a 

specificity of 0.83. Of 15 patients with a safe swallow according to the FEES-examination, 

only 8 patients had a true-positive score on the Dysphagia Limit test and 7 patients (46%) 

had a false-negative score. Of 6 patients that aspirated, 5 were identified by the Dysphagia 

Limit test and one patient had a false-positive score on this test. Positive predictive value 

for the Dysphagia Limit test was determined to be 0.89, with a negative predictive value of 

0.42. 
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Table 4.  Validation of the dysphagia limit test 

 Score on PENAS-scale  

 safe (1 of 2) unsafe (>2) total 

Normal 

(≥20 ml) 

8 1 9 

Abnormal 

(<20 ml) 

7 5 12 

total 15 6 21 

 

Discussion 

In our study 9 of 25 patients (36%) showed signs of aspiration. This prevalence is in 

accordance to other previously published articles2,3,4. 

In this study we used both the Expanded Disability Status Scale (EDSS)10 and the Barthel-

index. Prior to this study, we hypothesized that almost all of our patients would score 

≥8.0 on the EDSS, which would not allow us to make a distinct discrimination between 

patients based on this score. We also hypothesized that the use of the Barthel-index would 

show a larger spread of data, which would be more suitable for the estimation of 

correlation parameters. In our study we did not find a significant correlation between the 

EDSS-score, the Barthel-score and the severity of his aspiration risk. Also, the time since of 

definite diagnosis of multiple sclerosis does not correlate with the severity of aspiration 

risk. This suggests that swallowing problems in patients with multiple sclerosis can occur 

in any stage of the disease. As aspiration is a rather frequent finding in these patients, this 

would suggest that a thorough examination of swallowing function on a regular base is 

appropriate. 

 

The relation between EDSS-scores and the Barthel-scores is many times discussed in 

literature11. In our population these scales were found to be correlating significantly (r=-

0.69; p<0.00). These findings support the previous finding of Hobart et al.12 who reported 

a high correlation between de EDDS and the Barthel-index in 66 patients with moderate to 

severe disability (EDSS 5.0-9.0)12. As both scales measure disability, it can be expected that 

on both ends of the scales (either patients with minor disability or patients with severe 
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disability) there would be some overlap between the EDSS and the Barthel Index and thus 

a significant correlation could be expected.  

Also we did not find a clear correlation between factors of a clinical speech-pathology 

assessment and the risk of aspiration in our population, which suggest that a sole clinical 

assessment of swallowing in patients with multiple sclerosis is not sufficient. One should 

bear in mind that a speech-pathology examination is primarily aimed to gather relevant 

neurological data on oral function of a patient for treatment purposes. Except for an 

estimation of sufficient (or insufficient) laryngeal elevation, no data is gathered on the 

pharyngeal events during swallowing. So, the clinical examination might provide a 

therapist valuable information for treatment, but for the sole judgement whether 

swallowing function is safe in our population, this information has shown to be 

insufficient. 

 

The Dysphagia Limit test is a simple water swallow test, as used in many other patient 

populations. Especially in stroke patients, the clinical validity of these tests has been 

evaluated. In several studies these tests were found to be reliable for these patient 

groups13,14. In our study we found a high percentage of false negative scores on the 

Dysphagia Limit Test, which would lead to a situation in which a high percentage of 

patients, who can swallow safely, would not be allowed to eat or drink. This is not a 

desirable situation. Even more, one should raise questions whether the water swallow test 

can predict aspiration safely in our study population. Although the number of patients is 

limited in this study; it failed to ensure a high percentage of true negative scores. Therefore 

the use of a water swallow test in this population cannot be recommended. Based on our 

data it would be recommended to perform an instrumental examination (FEES or 

videofluoroscopy) to determine swallowing safety.  

 

Conclusion 

In our study we examined 25 patients with severe multiple sclerosis and assessed our 

patients for signs of aspiration with help of transnasal flexible endoscopy (FEES). We 

found that dysphagia in patients with severe multiple sclerosis is a common finding, but we 

did not find a correlation between severity of the swallowing problem and the time since 
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the patient was diagnosed with multiple sclerosis. Also, no correlation was found between 

aspiration and scores on the EDSS and Barthel-index respectively. 

Although a clinical examination by a speech pathologist offers valuable information for 

treatment, we found no correlation between outcome of this examination and the risk for 

aspiration. As aspiration is a rather frequent finding in this patient group, this would 

suggest that a thorough examination of swallowing function on a regular base is 

appropriate. Based on our data it would be recommended to perform an instrumental 

examination to determine swallowing safety.  
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