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Rheological characteristics of liquid care foods for
swallowing disorders and their relationship with
bolus volume and swallowing postures

Hiroshi Mizunuma®, Yukihiro Michiwaki™*
*Tokyo Metropolitan University
** Musashino Red Cross Hospital

Rheological characteristics of care foods and their simple measurement methods
were discussed. Shear thinning viscosity and extensional viscosity were measured for
commercial thickener solutions and grated yam using a rotational rheometer and a capillary
thinning extension viscometer. The shear viscosities measured were compared with the
flow patterns fallen from a spoon and the yield stresses obtained from an inclined plate
method. The flow pattern fallen from a spoon depended on the inclining angle and it was
difficult to correlate the flow pattern and the viscous property. The yield stresses obtained
from an inclined plate method gave a good correlation with the rheometric measurements.
However, the yield stress cannot give the viscous property direct in a high shear region,
which was found to be critical in pharyngeal swallowing. A video fluorography test was
applied to liquid foods. A thickener solution used had lower viscosity than a starch solution
at the shear rates higher than 60s™ and showed higher bolus head velocity than the starch
solution. The starch solution had a constant viscosity of 0.62 Pa-s, independent of shear
rate. The viscosity of the thickener solution was higher than that of the starch solution at
the shear rate lower than 60s”. Thus, a liquid bolus that has the viscosity higher than 0.6
Pa-s at the shear rates higher than 60s” reduces the bolus head velocity.

Numerical simulations were introduced to complement and enhance video
fluorography of swallowing. The simulation showed an good agreement with the video
fluorography for a normal subject. The characteristics of swallowing disorder were revealed
by the combination of simulation and video fluorography. Numerical simulation is a
promising tool to prevent a miss swallowing.



