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Study on Setting the Amount of Thickening Agent in Soup and Beverages as
a Guide for Modifying the Viscosity of Dysphagia Diets
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ABSTRACT

This study aimed to establish the optimal amount of thickening agent for the appropriate viscosity in soups
and beverages, which are part of the dysphagia diet. The soups were bean sprout soup and soybean paste
soup; the beverages were orange juice, regular milk, and low-fat milk; the thickening agent was one type of
xanthan gum product. After adding the thickening agents (from 1 g to 5 g per 200 mL of the test food), sy-
ringe tests were conducted over time (5, 10 and 15 minutes) to verify the effects of the amount of thicken-
ing agent added per sample and the time between addition and achieving the resulting viscosity, and to estab-
lish the optimal addition conditions to reach IDDSI levels 1, 2, and 3 of the dysphagia diet. Water (based on
200 mL) was used as the standard control. These results provide a useful basis for customized diets based on
the patient's dysphagia severity. On the other hand, this study is limited by including only liquid foods in the
dysphagia diet and one type of xanthan gum-based thickening agent. Therefore, it is necessary to conduct
continuous research, based on the study results, to modify the viscosity of the dysphagia diet using various
thickening agents and foods and prevent nutritional deficiencies by managing the diet according to the pa-
tient's swallowing ability.
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Table 1. Amount of thickening agent added and temperature according to the standard substance and food type.

Amount of thickening agent

Classification Group Food type (/200 mL)

Temperature (°C)

Standard S1 Water
S2
S3

20

1
2
4
Soup K061 0.6% salinity of bean sprout soup 1 60
K062 2
K0625 2.5
K063 3
K064 4
K081 0.8% salinity of bean sprout soup 1
K082 2
K0825 2.
K083 3
4

K084

60

5

D061 0.6% salinity of soybean paste soup 1 60
D062
D0625
D063
D064
D081 0.8% salinity of soybean paste soup 60
D082
D0825
D083
D084
Beverage 11 Orange juice
12
125
13
14
M2 Regular milk
M3
M4
M5
M2 Low-fat milk
LM3
LM4
LM5
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Figure 1, Syringe test method.
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Figure 2.

Comparison of the viscosity of a 0.6% salinity bean sprout soup with different amounts of thickening agent

added and the time after addition with the reference sample. Means with different superscripts (a~j) above
the bars are significantly different according to the Duncan’s multiple range test. The names of the ex-

perimental groups mean the following: S stands for water as a standard, S1 for IDDSI level 1,

S2 for IDDSI

level 2, and S3 for IDDSI level 3. K06 is 0.6% salinity bean sprout soup. K06 followed by one to two digits is

the amount of thickening agent added, where 1

is 1.9/200 mL, 2 is 2 g/200 mL, 25 is 2.5 g/200 mL, 3 is 3

g/200 mL, and 4 is 4 g/200 mL. The following-number indicates the resulting time after adding the thickening

agent, i.e. _5is 5 minutes, _10 is 10 minutes,

_15 is 15 minutes.
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Figure 3. Comparison of the viscosity of a 0.8% salinity bean sprout soup with different amounts of thickening agent

added and the time after addition with the reference sample. Means with different superscripts (a~k) above the
bars are significantly different according to the Duncan’s multiple range test. The names of the experimental
groups mean the following: S stands for water as a standard, S1 for IDDSI level 1, S2 for IDDSI level 2, and
S3 for IDDSI level 3. K08 followed by one to two digits is the amount of thickening agent added, where 1 is 1
g/200 mL, 2 is 2 g/200 mL, 25is 2.5 g/200 mL, 3 is 3 g/200 mL, and 4 is 4 g/200 mL. The following-number indicates
the resulting time after adding the thickening agent, i.e. _5is 5 minutes, _10 is 10 minutes, _15 is 15 minutes.
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Figure 4. Comparison of the viscosity of a 0.6% salinity soybean paste soup with different amounts of thickening agent

added and the time after addition with the reference sample. Means with different superscripts (a~i) above
the bars are significantly different according to the Duncan’s multiple range test. The names of the ex-
perimental groups mean the following: S stands for water as a standard, S1 for IDDSI level 1, S2 for IDDSI
level 2, and S3 for IDDSI level 3. D06 is 0.6% salinity soybean paste soup. D06 followed by one to two digits is
the amount of thickening agent added, where 1 is 1 g/200 mL, 2 is 2 g/200 mL, 25 is 2.5 g/200 mL, 3 is 3
g/200 mL, and 4 is 4 g/200 mL. The following-number indicates the resulting time after adding the thickening
agent, i.e. _5is 5 minutes, _10 is 10 minutes, and _15 is 15 minutes.
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Figure 5. Comparison of the viscosity of a 0.8% salinity soybean paste soup with different amounts of thickening agent

added and the time after addition with the reference sample. Means with different superscripts (a~i) above
the bars are significantly different according to the Duncan’s multiple range test. The names of the ex-
perimental groups mean the following: S stands for water as a standard, S1 for IDDSI level 1, S2 for IDDSI
level 2, and S3 for IDDSI level 3. D08 is 0.8% salinity soybean paste soup. D08 followed by one to two digits is
the amount of thickening agent added, where 1 is 1 g/200 mL, 2 is 2 g/200 mL, 25 is 2.5 g/200 mL, 3 is 3
g/200 mL, and 4 is 4 g/200 mL. The following-number indicates the resulting time after adding the thickening
agent, i.e. _5is 5 minutes, _10 is 10 minutes, and _15 is 15 minutes.
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Figure 6. Comparison of the viscosity of orange juice with different amounts of thickening agent added and the time after

addition with the reference sample. Means with different superscripts (a~k) above the bars are significantly
different according to the Duncan’s multiple range test. The names of the experimental groups mean the fol-
lowing: S stands for water as a standard, S1 for IDDSI level 1, S2 for IDDSI level 2, and S3 for IDDSI level 3.
J is orange juice. J followed by one to two digits is the amount of thickening agent added, where 1 is 1 g/200 mL,
2is 2 .9g/200 mL, 25 is 2.5 g/200 mL, 3 is 3 g/200 mL, and 4 is 4 g/200 mL. The following-number indicates the
resulting time after adding the thickening agent, i.e. _5is 5 minutes, _10 is 10 minutes, and _15 is 15 minutes.
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Figure 7. Comparison of the viscosity of regular milk with different amounts of thickening agent added and the time after

addition with the reference sample. Means with different superscripts (a~g) above the bars are significantly
different according to the Duncan’s multiple range test. The names of the experimental groups mean the fol-
lowing: S stands for water as a standard, S1 for IDDSI level 1, S2 for IDDSI level 2, and S3 for IDDSI level 3.
M is regular milk. M followed by one digit is the amount of thickening agent added, where 2 is 2 g/200 mL, 3
is 3 9g/200 mL, 4 is 4 g/200 mL, and 5is 5 g/200 mL. The following-number indicates the resulting time after
adding the thickening agent, i.e. _5is 5 minutes, _10 is 10 minutes, and _15 is 15 minutes.
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Figure 8. Comparison of the viscosity of low-fat milk with different amounts of thickening agent added and the time after
addition with the reference sample. Means with different superscripts (a~g) above the bars are significantly
different according to the Duncan’s multiple range test. The names of the experimental groups mean the fol-

lowing: S stands for water as a standard, S1 for IDDSI level 1,

S2 for IDDSI level 2, and S3 for IDDSI level 3.

LM is low-fat milk. LM followed by one digit is the amount of thickening agent added, where 2 is 2 g/200 mL,
3is 3 9/200 mL, 4 is 4 g/200 mL, and 5 is 5 g/200 mL. The following-number indicates the resulting time after

adding the thickening agent, i.e.

_5is 5 minutes, _10 is 10 minutes, and

_15 is 15 minutes.



5 g M7} BE AZFHLMS 5, LM5 10, LMS_15)gick

IDDSI level £33 A|(Fig. 8B) 7]&EAIE level 13}
FOFQl Rlo|E HolX| ¢ AlEE 2 g F7L 10%
A7} o]B(LM2 10, LM2_15), 3 g 7} SE(LM3 5)
ojglom, 7IEAIE level 22t FOEQI Rfo]E Ho
X e ABE 3 g H7F A 102 AT o)
(LM3_10, LM3_15)%3, 7|ZAI2 level 37+ Gol&0l
APOlE HOJX] 2 AlRE 4 g A7L 107 % ol
(LM4 10, LM4 15), 5 H7F SET 108 ZH &
(LM5_5, LM5_10)%ich.

|
2

BEZAY AT W4 S gHel 2
5 54 9 ﬂ%ﬁxﬂo T4 gl et 540
1=K Seo & Yoo 2013; Kim
& Lee 2016). & ——rLoﬂ/q ARESE AEEXIRE 718
AefE) oA Ezn] AFolH, 3Ad FetdA=
Szt £1 |, FA, RHE 54 1§90 ohh
oll Y= FA &= Aol QItkKim & Lee 2016;
Korean Dietetic Association 2022).

AZ(0.6%, 08%)et FBO| FF7F O YRS
3 BT AP FUEI B BE A
ST AR A £ AR B3l wie "t
foHoz FeT B AT AuolM A% 0.6%
oF 08% FUEFHS FEFAA 2 ¢ A7t 52 A%
FNEAR level 27} FAEIQIOR, 158 A3t Fo
L J|ZEAZE level 302 WAV} Ao}éa}cﬂq ogg
0.6% FFEe AEZAA 1 g F7} 57 k=3
level 10 TErslr] gigtout, 108 Azt & 71@1%
level 12 QA A43lgdch 25 ¢ A7} 58 A =
71Z=A 2 level 27} PG oM, 108 A & 7|15
AR level 302 TAZ} 453t A% 0.8% B

L AEZZA 1 g A7} 55 3 F level 1o =
9olx] FReH, 107 B T JIEAIR level 12
SAVE A5sigint Choi S(022)% /RIS

o

5 )l

J Korean Diet Assoc 30(1):11-28, 2024 | 23

B A=ZTAE H7slo] IDDSI 71F level S
S35t AFoM RE AR HEZTAE HUIgH
w2t HE7h ZOK|BE o] 1125t

S A7Ystofof gl siQidt ol =
%57} Aastis JAeFAY SA"EE =9
Aoz Ml Choi S 2022). &

ﬁ%ﬂlﬂt = SRIA 60°CE Algstal e
Al By g %XH AAL AdF AIZE Fo] SAER]
8Rlo2 ujal Fofl= Al2o| WX|Hch ole} @2
Fgollre wiA S Adsty] el & Aol
T Fo] AEFTAE A7 & ARolA WAlsk
o} wetA o] x| ARl T2 Jr FTte %

a7t shte] o] H £ Q& ACE Als¥th
AT} e =2 SUs ¥ FEFTTAE H7t
g ZIEAIE(E)l HIst] FAP] EHIAE FHREO]
Aol Hwrt @ Zom Ueloy, 4% 0.6%2t
0.8% == A= %Uﬂ 1 g
71Z2AZ level 1.4

4;

71ZEAE level 29 Ax7} FAI=]QICh

A% % y
Fe guERun 7IEAR o 19 FE 992
# IEZUAS ol WA B 2 A
e mEske Zlol deskgint 2o ERY 29
A% 0.6% 0.8%2] Pwo] whe Hwol x}ol% U
BP9tk Lee(2014) Aol REHEA HES
AR GE mdelN AL WEp A7) UeRdrkan

Z719]
Husigleh & ATl 29| de+= dE% 09 71E

Aol vlste] FAP] HAE ZHRo] Xlolg& HS
o1} level 1, 2 FAS I3 AEZAA Mk 3

Al Z7H2 AR W} ohglon], B Aol
AR 7RO A=(0.6%, 0.8%) 7+ Aol e
UR] okolt} sHH, Zosh dwo] FuE=H} Ext
Fo BT o) WEFTAE WS u FEr}



1=
=
1:]—

= Ao E_]_Q‘iﬂ\qﬂﬁm & Lee 2016; Korean
Dietetic Association 2022). w2hr HAlef| EoHE chil
A g 9 ot Ax Aol ofelirl Az
Mg ¥k

AF level 10] &§A]
level 22 SAZ}F A4slgdeh 2.5 ¢ A7t S& 7
71ZAE level 27} BA=EIglon, 158 A & 7
AR level 302 BAVL AJ5oI3ith Lit &7+
E5RIA 2 ¢t 3 g A7F 5E At S level 1] =
17| okorolt 108 AT} & 7|2AIE level 12
A7k A5 4 ¢ Wb 5B A3 F vlENE
level 10] FA=EIGom, 108 A3} & 7]1FA|F level
22 9APE BESST 5 g VL SE AR F 7IE
AR level 27} QdE|glon, 107 A% & 7IEAE
level 302 THAZ} Arasicith RS 9= HT
ZRA 2 g M7} 52 ATt T level 1ol TEOIR] &
gfoL}, 108 A3 & 7|1FEAZ level 12 TATE A

3519tk 3 g A7t SE AT T 71EAE level 19]

=, 102 B T 7IFAIR level 22 T

7} &5t 4 ¢ "47} SE 7B F 7IEAE level

27} FAEIg o, 108 A & 7)FAE level 32

E AP A5k 19} Zo] & Aol ALgH

EFY A4En °E-4 T3 Al wet Ax o
0

Bl 1018 R SaR BU o] FEEH
Ag W o 71EA RN A5 WA Uehte
o, 71EARS} SUF levelo] FAE] SN HE
S WS SEAY B 3 ARzko] Zatelo]
of 5l= Zoz Htk 1%, 2%, 3% wx9 xHEkA

A BESTAES 2 ARIRA, QURFA 4, of

ogl UZL

FE2E| Hrlsto] GRS EAe ZARGE Kim &
(2017) AFolM RE AgE A=ZFAQ H=7)
7SS Aert 3A ke A -
Phillips & Williams(2000) QLA ZHebAA] HeZ=
Az 24 ZH" EdA KF(EEE Ao pH
3~60M FRIHoR ZAAsilon, 5] pH 3~40]
Me S43 AaE Bk Lee(2014) AtolMe 7t

AA HESUANE R Y AFe Aue
SSEAPH 3ol WA etk B ATolA A}
% QRRIFAY A9 pH 4 @t 39300,

Q

;pHoﬂ/ﬂ REHAA AEZRAC] HE FAo| A
2 Aot YRlalgich Re pH ZHoMe] B
HEFAA HE Pat DEd e sl2ua]
(-COOH)7} APoll] ol estelx] gk Hel= Ags)
01 75_]-“5_]-714 é&ﬂ /\]-o]g] 7:37:—17]7:—1 u}maﬂo] Zask A

= ’é”é‘é}—' SIcKPhillips & Williams 2000).

A HEFAAR ARE S6 4Rl G
S 42 ZARE Hadde 50150 ATolN £

o wage HEE BHRL R 55 Su
Aol G AR P Aow Busgt oy
2o HEE O I 55 S52 5EE 7
o Ushgth Awdoz WU PRtk &
Lot A, 24, 3R 59 T4 AR A
1 9ol FESAAS s 4o HE §
ol Lejm, FEY MgEL R oz HuHg
oh AEEA HESENO) SusE B4 et
L5, pH, RPRIR Wt HenHE HEE 54
3 Hadde S(0150) Q7oA 5% APgra 2

Aol PHQ Frol =Esl= d oF 1589] &8
ok ®asigth 2 A7 AgoliE 949 &)
wstedn wr|glo] HEZRA| 2 g W7 158 A}
T level 10] Fg=lon, 3 ¢ H7b 158 2B
level 27} SAEIQCE AW Wae] xelzk
Tt Fmof niX]e gkl ois] ¢+t Simuang
(2004)2 A AdEo] -8 AolA FPS o]FH

B0} Qv AgHTel B u ARk Aold
HAo] " Eolx o KFAEE R|4)0] HoA|

o)

ot rlo ot



o, A =2 we YRIee] ZAdat S50l
oigk Xgdo] F7kely] wiEel Kgtol F7ightar
Asilct. T2y 2 dAtolA AR fEch o
3% 5~1080] HEZAA Arleks 59
of 71@1&?% sy leve10] *éﬂ‘”t} 4 %!

Aol el HEg BEele] dspzal so|sakel

nfEs 93t 7)% golHE nlEsiyt. B dps=
2 7H] AP 7RI

K st 4 Qg7dAllM Fashke AEe
2 AtlMde F=TIAE 9 TFRE ASS
7] izl te AEE AH8ske SxtellAl &8s
tle ofEgol Aok AA A
S W, T st

2
FlF
|t

)
o,

e, o b
o
=,

i,

s

i
ki ol

o
s
oo
ol o
1
oX,
jalal
N
ot
e
oX,
re,
3
N

AA
3 359 &
SR} QRO 4

SAlo] Tfgt AEERA H
71 AL Bed Aoz moIxl. oled Ak
s zAlo] R 2EE 7]

X
p
o

do
(g

2

T

re

-

g

o

o,

bl

1z
o

> o2
@ f
iul
rt
obi
1o
1o

1l ru;h ox ot 1o r 2 Hu rlr
o4l
ox.

>,
ol
i)
o,
[d
il
jebet
)
rH
i

oo B4 RIS A3 AFL sl Bxe] o
s el Qe MM HEE ZEsP] Sl &
5. SRR dolol FEFIA AIFE ANE A
§59) Golch B 47 ARE HFgom dstuzs
Y 2§ slolceelg uise] FFEoR dstus
N ATEE W A EE dstEAe FH)5
L Bl 15 EE EISe] 7 HET 4 9
5% slo] QSN 59 Y USRS ol
B AR GUh HAE I Anae 3y

J Korean Diet Assoc 30(1):11-28, 2024 | 25

€ darle H 71E = IS 7|diRit

B ATe delEzAoR A Al HE 29
289 A A SA =7, S8R A%
B& AT A=FAA WEE AR 9

e
it Tof
o >~
Z ~N
ol I
- W
2 M
=
% 2
2 A
% O
_,>L
N
A,
>

=S|
’\]?l'ol S| 1 ]% 03802 7&%‘3}9&]9—‘3{ 03:5}
XA IDDSI level 1, 2, 3 43S Y3t 25 H}
e Aot 71—‘7'_5 |82 AFES B9 A% A
=xA| A7h T A7E 5B 71E0R level 121 g
7Y, level 2= 2 ¢ 7<47]- level 32 4 g H7lolck &

B ol m

m

H@%C‘ xd EERA 1 g
golaion, 2
A7} 58 7%11 S IDDSI level 201] 0}9151, 1
2 A3 S IDDSI level 3¢ =gstych o
0.6% TS ME=xA 1 g A7 102 A3}
IDDSI level 10] TE3l¥oH, 2 ¢ A7} 58 7T
< IDDSI level 20] T=9€5l9ia, 2.5 ¢ A7 I5&
73} ol 3 ¢ Ar} 52 73} Zof IDDSI level 3
o TYsltE d= 0.8% =S HEZFA | ¢
A7t 105 77t S IDDSI level 16] Tty om,
2 g 7} 52 77} S IDDSI level 20 Y513
1, 25 g 7} 1058 73 S IDDSI level 39 =
2olGitt b =57 A 22 TFY =M
Ao e A=FTA F7 2EY 28X
Ao Ui, =9 FiRd uEtie
o HEE(FUER)ES o]

[e)
=
A BEZIAZL B B Ty HR

W

W 401. b

g o
[‘l[‘

P orlo rlr ru
o

L0



-

Qi eov Hu=EAF 2 g H7l 108 AT

o GFS Wob F= ol olele Ao Uet
g
QUNFAE HEFTA | ¢ W 152 A% 3

IDDSI level 1ol =251 U1 2 g H7} 102 4
S IDDSI level 20 =951, 2.5 g A7t 158
77} S IDDSI level 30 Egsiyich wald o

R

RZ=A| AEZARE] W7l 58 Az 3 DDSI level
10] FA=E7] YaliME Bof nigte] A=ZxIRE

20
AeFEAE

=21, IDDSI level 27 FA=E7] YsiM=
1.258] E2joF sk oz uUeERt
o Ty A7 7R Z|ASelHA] level |
o] =daly] 9ot A =AL 1 g B} *l 73
AHE 158 ooz LE|1, level 29] L2 ¢
A7b Al A3 A7ES 108 Wx|sHs Zo] FQs)
ek

IDDSI level 10 =E5}%oH, 3 ¢ A7} 158
I} Z IDDSI level 20 =31, 4 ¢ A7} 158

73} 5 IDDSI level 30 E=25}gick whaba dut

L oM ol

$-f= A7} SE 73} 5 IDDSI level 10] FAH
7] Sl Bl wlstel A=FAAE 48 5

H7Fsta, IDDSI level 27} A= YeiM= A
EERRE 250 SeloF sl Aoz Uehgrh
A7V 3718 Fadglele &L level 19 A4
2 g 7F 103 Aolm, level 28] 3% 3 ¢ A
7} 158 Z1ict

AR Sfre A=SA 2 g F7F 102 33
IDDSI level 1] EE3I 0™, 3 ¢ A7} 108 it
S IDDSI level 20 EE351311, 4 g A7} 102 7

e
T

3} % IDDSI level 30] =EaiQic) webd A
= 7 52 73 T IDDSI level 10] e

7] et H=FTIAE 34l &2 F7Fstal, IDDSI
level 27} @E]7] QlsiMe A=FTAE 249 =
2o} sk Ao Uehdth sy HrkEe] 37t
F Aol AL level 19] S 2 ¢ A7 10
73uolm, level 29] 79 3 g A7} 102 72}
t}.

¥ Mo

—

STUM 7t 21 2%

obdst o] gAle) g Rt HesEAe A
7k ARE Soll wet AAE 2 AT Avks gl
ot 5ol wel wEY AolgPos g £8
R E = R L A
EAOA SRS AT §H0RT ool glo
o, g SR A ARSHA AE=
Oﬂ]:].‘_—-_ Aghdo] gouz X

B4 99 AEETAE Wiol oo

oh

[e) K X
A=

ORCID

O]X]&: hitps://orcid.org/0009-0000-5492-8961
|53 https://orcid.org/0000-0003-0262-0628
Z1u]&: https://orcid.org/0000-0002-0805-0630

a RSy

REFERENCES

Cho HM, Yoo W, Yoo B (2015): Effect of NaCl addition on
rheological behaviors of commercial gum-based food thick-
ener used for dysphagia diets. Prev Nutr Food Sci 20(2):
137-142

Cho YA, Shin JA, Ku YS, Lee YG, Kim TH, Kim CW, Joa

L (2023): The effect of education about thickeners on the
prevention of aspiration pneumonia in hospitalized patients
with dysphagia. Korean Public Health Res 49(1):183-196

Choi KJ (2022): Classification of texture-modified foods under
IDDSI criteria for dysphagia patients. Doctoral thesis. Hanyang
University. pp.140-144

Choi KJ, Lee HJ, Shin WS (2022): Classification of tex-
ture-modified Korean soups with a thickener under IDDSI
criteria. J Korean Dysphagia Soc 12(2):123-133

Choi YA, Ko SH, Kim JM, Park Ej, Park JB, Lee Kh, Leigh
Jh, Im SH, Cho JH, Han EY, Kim MW (2020): The Korean



Dysphagia Society (KDS) position statement for orophar-
yngeal dysphagia. J Korean Dysphagia Soc 10(1):31-46
Dewar RJ, Joyce MJ (2006): Time-dependent rheology of
starch thickeners and the clinical implications for dysphagia
therapy. Dysphagia 21(4):264-269

Food Information Statistics System (2021). Definition of special
medical use food. Available from: https://www.atfis.or.kt/
home/board/FB0002.do?act=read&bpold=3680 Accessed October
21, 2023

Garcia JM, Chambers E 4th, Matta Z, Clark M (2008): Serving
temperature viscosity measurements of nectar- and hon-
ey-thick liquids. Dysphagia 23(1):65-75

Garin N, De Pourcq JT, Martin-Venegas R, Cardona D, Gich I,
Mangues MA (2014): Viscosity differences between thick-
ened beverages suitable for elderly patients with dysphagia.
Dysphagia 29(4):483-488

Hadde EK, Nicholson TM, Cichero JAY (2015b): Rheological
characterisation of thickened fluids under different temper-
ature, pH and fat contents. Nutr Food Sci 45(2):270-285

Hadde EK, Nicholson TM, Cichero JAY, Deblauwe C (2015a):
Rheological characterisation of thickened milk components
(protein, lactose and minerals). J Food Eng 166:263-267

Han G, Yang E (2020): Status of health and nutritional intake
of the elderly in long-term care facilities: focus on Gwangju
Metropolitan City. J Nutr Health 53(1):27-38

Health Insurance Review & Assessment Service (2023).
Medical statistics. Available from: https://opendata.hira.or.kr/
op/opc/olap4thDsInfoTab3.do Accessed October 13, 2023

Hong SY, Seo S (2010): Job performance frequency and the
training needs of dieticians in elderly healthcare facilities. J
Korean Diet Assoc 16(2):160-177

International Dysphagia Diet Standardisation Initiative (2019).
The IDDSI framework. Available from: https:/iddsi.org/
framework Accessed August 1, 2022

Jeon SH (2018): Syringe test: the objective viscosity measure-
ment for dysphagia diet. Masters degree thesis. Inje University.
pp.11-15

Jeong Y, Lim W, Yoo B (2021): Relationship between syringe
flow measurements and viscosity of nectar-thick beverages
for dysphagia management. Foods 10(9):1981

Kim CY, Yoo B (2018): Rheological characterization of thick-
ened protein-based beverages under different food thickeners
and setting times. J Texture Stud 49(3):293-299

J Korean Diet Assoc 30(1):11-28, 2024 | 27

Kim H, Hwang HI, Song KW, Lee J (2017): Sensory and rheo-
logical characteristics of thickened liquids differing concen-
trations of a xanthan gum-based thickener. J Texture Stud
48(6):571-585

Kim HR, Lee JH (2016): Research trends of thickened diet for
dysphagia patients. Food Ind Nutr 21(2):32-35

Kim SG, Yoo B (2015): Viscosity of dysphagia-oriented cold-
thickened beverages: effect of setting time at refrigeration
temperature. Int J Lang Commun Disord 50(3):397-402

Kim SG, Yoo W, Yoo B (2014): Effect of thickener type on
the rheological properties of hot thickened soups suitable for
elderly people with swallowing difficulty. Prev Nutr Food
Sci 19(4):358-362

Kim WG (2011): Dietary modification in dysphagia. J Korean
Dysphagia Soc 1(1):47-49

Korea Disease Control and Prevention Agency (2019). National
health information portal. Available from: https:/health.
kdca.go.kr/healthinfo/biz/health/gnrlzHealthInfo/gnrlzHealthInfo/
gnrlzHealthInfoView.do Accessed October 2, 2023

Korea Health Industry Development Institute (2020). Multi-fre-
quency food. Available from: https://www.khidi.or.kr/kps/
dhraStat/result15?menuld=MENU01669&gubun=age1&
year=2020 Accessed October 14, 2023

Korean Dietetic Association (2022): Manual of medical nu-
trition therapy. 4th ed. Korean Dietetic Association. Seoul.
pp.645-649

Lee C, Lee SK (2014): Clinical nutrition management status in
convalescent hospitals before and after healthcare accred-
itation process. J Korean Diet Assoc 20(3):199-211

Lee JS, Lim HS, Kim A, Kim TL, Shin WS, Ju DL, Oh BM
(2023): Meal service and nutritional management for dys-
phagia: a nationwide hospital survey. J Korean Dysphagia
Soc 13(1):34-47

Lee KE, Kim DS (2019): Importance and performance of nu-
trition management for in-patients with dysphagia perceived
by dietitians at clinical settings in Seoul and Gyeonggi
areas. J East Asian Soc Diet Life 29(5):421-435

Lee SJ (2017): Food service status for the elderly patients and
development of nutrition education. Masters degree thesis.
Pusan National University. pp.13-19

Lee YG (2014): Effect of pH and salinity on thickener viscosity.
Masters degree thesis. Chung-Ang University. pp.53-54

Matta Z, Chambers E 4th, Garcia JM, Helverson JM (2006):



28 | oistEEAS I3t Fut SR WEEIN HIt £

Sensory characteristics of beverages prepared with commer-
cial thickeners used for dysphagia diets. J] Am Diet Assoc
106(7):1049-1054

Ministry of Food and Drug Safety (2023). Online service for
food. Available from: https://various.foodsafetykorea.go.kr/
fsd/#/ext/Document/FC Accessed October 22, 2023

Newman R, Vilardell N, Clavé P, Speyer R (2016): Effect of
bolus viscosity on the safety and efficacy of swallowing and
the kinematics of the swallow response in patients with or-
opharyngeal dysphagia: white paper by the European Society
for Swallowing Disorders (ESSD). Dysphagia 31(2):232-249

Park SH (2019): The nutritional status and food preference of
the elderly patients with stroke in the rehabilitation hospital.
Masters degree thesis. Inha University. pp.16

Park SJ, Kim JS, Jung EK (2018): Institutional foodservice per-
sonnel’s perception and use of care foods for elderly in-
dividuals’ chewing and swallowing ability. J Korean Soc
Food Sci Nutr 47(2):186-194

Phillips GO, Williams PA (2000): Handbook of hydrocolloids.
Woodhead Publishing. Cambridge. pp.103-115

A
=8

Rofes L, Arreola V, Mukherjee R, Swanson J, Clavé P (2014):
The effects of a xanthan gum-based thickener on the swal-
lowing function of patients with dysphagia. Aliment
Pharmacol Ther 39(10):1169-1179

Seo CW, Yoo B (2013): Steady and dynamic shear rheological
properties of gum-based food thickeners used for diet mod-
ification of patients with dysphagia: effect of concentration.
Dysphagia 28(2):205-211

Simuang J, Chiewchan N, Tansakul A (2004): Effects of fat
content and temperature on the apparent viscosity of coconut
milk. J Food Eng 64(2):193-197

Statistics Korea (2022). Senior citizen statistics. Available from:
https://kostat.go.kr/board.es?mid=a10301010000&&bid=10820
&act=view&list n0=420896 Accessed October 2, 2023

van der Maarel-Wierink CD, Meijers JM, De Visschere LM, de
Baat C, Halfens RJ, Schols JM (2014): Subjective dysphagia
in older care home residents: a cross-sectional, multi-centre
point prevalence measurement. Int J Nurs Stud S51(6):
875-881



