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et al., 2019). The SE involves laying in a supine 
position and lifting the head up and forward enough to 
see the toes without raising the shoulders (Choi et al., 
2017). This exercise is intended to activate and 
strengthen the suprahyoid muscles involved in 
hyolaryngeal elevation, which aid in opening the UES 
and, similar to the MM, results in improved bolus flow 
through the UES (Choi et al., 2017).  
 
There are data to suggest that performing strengthening 
exercises targeting the swallowing musculature can 
improve physiological (e.g., hyolaryngeal elevation) and 
functional (e.g., pharyngeal residue)
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The swallowing intervention occurred over four weeks 
with one group receiving therapy for the first two weeks 
only and the second group receiving therapy for the 
final two weeks only. Participants were given therapy 
twice a day during each day of the treatment weeks, 
completing 30-40 successful MM swallows each 
treatment session. A successful MM swallow involved 
sustaining hyolaryngeal elevation for a minimum of 2 
seconds.   Surface electromyography (sEMG) was used 
throughout treatment to provide biofeedback. Feedback 
and guidance were provided following each swallow. 
Outcome measures included analysis of VFSS at 
baseline and following each week of the study.  
 
Results of this study identified that two weeks of 
treatment significantly improved “duration of hyoid 
maximum elevation” and “duration of hyoid maximum 
anterior excursion.” No other significant results were 
identified.  
 
Strengths of this study include detailed description of 
methods, high intra- and interjudge reliability scores, 
randomization of participants into treatment groups, 
blinding of VFSS raters to treatment condition, and 
appropriate statistical analysis. Limitations of this study 
include a small sample size, the broad range of time 
post-stroke, and short treatment duration. 
 
Overall, this study offers somewhat suggestive evidence 
that the MM provides stroke patients with 
improvements in swallowing physiology, in particular, 
duration of superior-anterior movement of the hyoid. No 
functional impacts were reported; therefore, these 
results are not directly indicative of changes to 
functional swallowing ability. 
 
1%!6''/6>0(&23(J#5(BCDEKG investigated the effect of 
the MM on the distance of superior-anterior movement 
of the hyoid and the average width of UES opening 
using data collected in the McCullough et al. (2012) 
study. Therefore, the participants, methods, outcome 
measures, strengths, and limitations for this study are 
the same as described previously in the McCullough et 
al. (2012) study.  
 
Results of this study demonstrated that two weeks of 
treatment improved “hyoid maximum elevation”, 
“hyoid maximum anterior excursion”, and “mean width 
of UES opening” more than one week of treatment. No 
other significant results were identified. 
 
Overall, this study offers somewhat suggestive evidence 
that the MM provides stroke patients with improved 
swallowing physiology, in particular, increases in the 
distance of superior-anterior movement of the hyoid and 
increases in width of UES opening. No functional 

impacts were reported; therefore, these results are not 
directly indicative of changes to functional swallowing 
ability. 

Discussion  

Individual examination of commonly used non-invasive 
exercises such as the MM, EST, and the SE for 
dysphagia management is gradually emerging. Use of 
the aforementioned exercises has been shown in healthy 
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limitations identified in the studies within this review 
that restrict generalization of the findings. These 
limitations include small sample sizes due to challenges 
with recruiting participants and loss of funding, high 
withdrawal rates, and the provision of conventional 




