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TONGUE PRESSURE IN HEALTHY SWALLOWING

Modulation of sip size was a clear conclusion Normalised Peak pressure increased for thicker
and, unfortunately, major confound. liquids (despite sip size decreasing)
o
>
?
Sip volume varied o
considerably o
g
0 TP IRieeics R Arrows show increasing thickness (IDDSI)

Steele, C.M., et al., Modulation of Tongue Pressure ... Journal of Speech, Language, and Hearing Research: 62(1): p. 22-33. 2019.
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CONTROLLING TEXTURE

e.g. modified starch (E1442)

AMYLOSE
(insoluble,
binds water)

AMYLOPECTIN
(water-soluble)

faker. Time=0.00g
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MEASURINGVISCOSITY

Sample of liquid
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VARIABILITY IN SCOOPVOLUME & MASS

Weight in scoop, grams
= N w
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1 2 3 4 5
Scooping Method
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Dysphagia
DOI 10.1007/s00455-014-9533-x

ORIGINAL ARTICLE

Viscosity Differences Between Thicken
for Elderly Patients with Dysphagia

Noé Garin - Jan Thomas De Pourcq *
Raquel Martin-Venegas - Daniel Cardona -
Ignasi Gich - Maria Antonia Mangues

Table 2 Viscosii

s senien V1SCOSILY TESULLS ™

Statistical significance

(»)

Drink Viscosity (mean + SD)
(mPa s)
Water 1.104.4 + 104.7
Peach-grape
teavigiapy DWULO.L A toueT
juice

Orange juice 1,542.4 + 220.75
Pineapple juice 1.881.8 £ 64.34
Skimmed milk 1,295.0 £ 10.0
Whole milk 1.489.2 + 32.9
Tigernut milk  1,568.2 £+ 65.13

Coffee

3,028.2

[VAVIVET

0.001*
0.001*
0.024*
0.001%*
0.001*

736.0

* Statistically significant increase

** Statistically significant decrease
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Apparent viscosity @ 40/s [ Pas ]
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Dysphagia
DOT 10.1007/500455-011-9386-5

ORIGINAL ARTICLE

Effects of Saliva on Starch-thickened Drinks with Acidic

and Neutral pH

Ben Hanson * Ben Cox - Efstathios Kaliviotis +  Received: 13 July 2011/ Accepted: 14 December 2011
Christina H. Smith © Springer Science+Business Media, LLC 2011

Table 1 Drinks and their measured pH values

Q
'\C’ . (? Beverage pH
S S ¢
\ g Instant coftee (black, no milk) 6.2
N
Bcer 42
> White wine 3.6
Applc juice 3.6
Q L }
é; Grape juice 34
E‘Q 7-Up 3.0
Irn bru 3.0
Lemon squash (Barley water) 2.8
Lucozade 2.8
Coca Cola 2.6

[EY
N}
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EFFECT OF SALIVA IN A CUP

Normalised Viscosity

140%
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80%
60%
40%
20%
0%

Iml saliva

200ml
drink

control (no amylase)

120% —*saliva{w/-amylase)

Type B thickener

(starch plus gums)

Elapsed Time (minutes)

—= control (no amylase) 140% —
e
100%
: 80%
Type A thickener \
\ (maize starch only) 60% \
\ 40% \
\ 20%
N S 0%
0 10 20 40 50 60 0

40
Elapsed Time (minutes)
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Normalised Viscosity: % of initial viscosity

100%

50%

10%

5%

1%

° Coffee

(pH 6.2)

emon Barley
Vine, Irn Bru,
Apple Juice

(pH = 3.6)

4.2)

10 20 30 40
Time from addition of saliva / minutes

50 60
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NATIONAL DYSPHAGIA

DIET (USA, 2002)

&

* Task force measured apparent
viscosity of existing products
at a shear rate of 50 s! *

* Ranges defined from
manufacturers’ mixing
instructions; no clinical
efficacy data was available **

Apparent Viscosity
{(cP)

1400
1200+

“Honey-like” @8

1000

80011

600

400
200

0 Ay

B Manufacturer A

“Nectar-like”

Apple
Nectar

Orange
Nectar

Apple
Honey

Orange
Honey

Manufacturer C

B Manufacturer 8 [ Manufacturer D

“...the shear rate of the human swallow is a poorly understood concept”
** “Further study and peer-reviewed, scientific data will be needed...”
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VISCOSITY TARGETS WORLDWIDE, BEFORE IDDSI

NDD 0-50 cP* 51-350 cP* 351-1750 cP* > |750 cP*
AU < 95 mPa.s* 95-200 mPa.s* 260-550 mPa.s* 670-1040 mPa.s*
proposed (<1.3 Pay? (1.3-4.0 Pa)* (5.5-11.5 Pa)* (14-21 Pay? * Viscosity @ 50 sec
JPN <50 mPa.s* 50-150 150-300 300-500mPa.s* >500 mPa.s* shear rate;
mPa.s* mPa.s* #Yield stress (Pa)

American Dietetic Association (2002); Hadde (2015) Int ] Speech-Lang Pathol, 18:402-410;Watanabe et al.(2017) Dysphagia, epub pre-print
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4 consistencies shown here

THE FLOW TEST (Level 4 needs fork & spoon tests)
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COLD

SURFACE

TEXTURE
IDDSI FLOW TEST

SITS ON FORK

HOT
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VISCOSITY OF COLD VS HOT WATER
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Table 1 Final rccipes (g/100 ml) for all non-barium and barium lig-

uids by IDDSI level

IDDSI level ~ Non-barium Barium

Xanthan gum  Starch ~ Xanthan gum  Starch
1 0.65 4.15 0.4 2.85
2 1.25 477 1.02 3.75
3 2.1 5.85 22 5.1
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COMBINING WITH DRUGS, E.G. LAXATIVES

Starch + Water

Thick & +Water. Time = 0.00g

Starch + Water + Movicol

Thick & ovicel. Time=0.00s
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