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ke

L A dd el wE ] s

<A (1) (N=194)

55~64 65~74 75~84 85 and above Total
Variable Categories
Mean+5D Mean=*SD Mean=*SD Mean=*SD Mean+5D

Sex M:F 25:28 25:25 25;25 20;21 95;99
Highest Uneducated 0 1 4 13 18
level Elementary school
of graduate 0 4 18 11 33
education equivalent

Middle school graduate 4 13 11 9 37

or equivalent

High school graduate 23 19 11 7 60

or equivalent

College degree 26 13 6 1 46

and above
Physical  peight (cm) 164.51+£8.14 161.80£7.91  158.16%8.44  157.34%8.22  160.66+8.61

Weight (kg) 61.09£9.98 61.48*7.46 56.18£9.94 57.46*19.87 59.16£9.57

13

(continued)



ke

2. A dE ol whE i e A (2) (N=194)

55~64 65~74 75~84 85 and above Total
Variable Categories

Mean=*SD Mean£SD Mean£SD Mean*SD Mean=*SD
Num of missing teeth .36%1.39 .b0*x1.62 66E2.25 1.17%£4.46 641258
Dental Denture (no:yes) 52:1 1.44:6 1.32:18 2.14:27 1.142:52
Health Handicap_Chew 3.04+1.79 2.54+1.66 3.46+2.02 4.32+1.75 3.29+1.90
Handicap_Denture 6.00 3.83%1.17 6.20*£2.65 5.35%£2.58 5.44%£251

Hypertension (no:yes) 35:18 27:23 18:32 12:29 92:102

Lipemia (no‘yes) 43:10 38:12 32:18 28:13 141:53

Disease Cardiac (no‘yes) 51:2 47:3 46:4 32:9 176:18

History  pepression (notyes) 53:0 49:1 48:2 40°1 190:4

Diabetes (no:yes) 50:3 33:17 32:18 19:22 134:60

Thyroid disease (no:yes) 50:3 45:5 47:3 39:2 181:13

(continued)
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5

3. A

Aol mE Mo 7l=EA (3) (N=194)

55~64 65~74 75~84 85 and above Total
Variable Categories

Mean=SD Mean*=SD Mean*=SD Mean*=SD Mean=SD
Subjective Physical Health 2.40%£.60 2.58* .84 2.14+.78 1.80*£.84 2.25+ .81
Health Scale ;o1 Health 281+.71 278+ .76 2.32+ 74 222+ 69 2.55+.77
K—ADL 7.0 7.0 7.0 7.26*.66 7.34£.79
Total 2.87£2.82 2.72£3.38 4.28£3.16 4.15£3.56 3.46£3.27
Physical 1.36£2.23 1.93£2.45 3.44%+4.42 4.83£3.13 2.37£3.20

K—DHI
Functional .86£1.46 1.48£2.12 2.16£3.65 2.83+£2.17 1.54+2.42
Emotional 4751478 4.80*x5.56 8.60*x7.81 9.41+£10.59 6.74£7.56
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I've changed my diet due to my
swallowing problem.
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THE A3}E SPSS version 28.0(0BM Corp., Armonk, NY, USA)
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v. 2%

1. = d39 RSST 39

7h dRel e 3y

Hell ©E RSST 3 zfo] o5 dotwr] s Ape] AAHS At
ATk RSST #H+to] ¥+ 55~64H2 6.45+2.0538], ¥ 65~74472 5.56£2.10
3], gt 75~84A S 4.16+1.533], 7 854 o]+ 3.29+1.153 2 (% 3), 4
Fo kel wEk oAl Bk ask v (F=9.111, p<.001). Tukey 4 4
o oHY B 75~84A4 3 8541 o4l RSST7F 55~64, 65~744 9
RSSTHEY F2]8kA wHekth(p<.001).

. el me a9

r[m

Heof w2 RSST =9 Ao o5 dopry] sfs) Ao A4ds dAAlst
Atk @Al RSST B2 5.07+2.123], o842 4.86+2.173 2 (% 4), FA°

T ST oo wsko] woko, SAHoR {2 AfolE HolX = A3kt

o A% 2 gge] BE FuY



ke

5. 1%l W& RSST +34

Variable Groups M=SD Test Statistic p—value
55~64 (N=53) 6.45£2.05
65~74 (N=50) 5.56%£2.10
Age 29.644™ <.001
75~84 (N=50) 4.16£1.53
85 and above
29*1.1
(N=41) 3.29% 115
“*p<.001
% 6. el w2 RSST 39
Variable Groups M=*=SD Test Statistic p—value
M (N=99) 5.07%£2.12
Sex —-0.699 0.486
F (N=95) 4.86+2.17
¥ 7. A9 U Ao s RSST 39
Group 55~64 65~74 75~84 85 and above Total
M 6.60£2.29 556%x1.85 4.20£1.66 3.656£1.09 5.07£2.12
F 6.32£1.85 5.56E£2.36 4.12*+1.42 2.95%£1.12 4.86*£2.17
Total 6.45=2.05 5.56*x2.10 4.16£1.53 3.29£1.15
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¥ 8. 9% 4 AdHo| upE RSST F3 8ol AR

statistics
Variable
sum of squares degree of freedom F
Age 281.723 3 29.279™
Sex 3.347 1 3.347
Interaction term 3.204 3 1.068
“p<.001
¥ 9. Ao w2 RSST 382 A543
Group deviation(I-1J) standard error
65~74 .90 .35
55~64 75~84 2.30™ .35
85 and above 3.16™ .37
75~84 1.40™ .36
65~74
85 and above 2.26™" .38
75~84 85 and above .86 .38
“p<.001
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W Aol @E RSST el AFEAA

Group deviation (I-1J) standard error
65~74 1.04 b1
55~64 75~84 2.40™ b1
85 and above 2.95™ .54
F
75~84A 1.36" b1
65~74
85 and above 1.91™ .54
75~84 85 and above .55 .b4
65~74 .76 .49
55~64 75~84 2.20™ 49
85 and above 3.37™ 51
M
75~84 1.44* .50
65~74
85 and above 2.61™ .53
75~84 85 and above 1.17 .53
"p<0.05, "p<0.01, ™p<.001
¥ 11, 4% W A mE RSST 3
Group t degree of freedom p—value
55~64 —.490 51 627
65~74 .000 48 1.000
75~84 —.183 48 .030
85 and above —2.023 39 .050
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2t AR ATl e 739

AFH ATl & RSST g xpo] oAF-5 dolr7] g3 FaE4 =

At A AT B sdEy g% dA dde EA=d (05, 5

ol

] A2 p—value o] <.001= wi-¢- 2] 3 Aako] Wbtk (32 10).

At 4.8611.573], A ATl E Ht 5.1512.143], FA LA E= HAf

4.78+2.183] 2 YElGth AAlFolAY FAFd A A AFsHY RSST 34

ke

12. A1 2 %3 RSST F338 o A

Variable Category CC p—value
Height .269" <.001
Physical

"p<0.05, “p<0.01, CC: correlation coefficient

¥ 13. BMI #A|g=¢] w}& RSST 39

Variable Groups M=*SD Test Statistic p—value

Underweight (N=7) 4.86+1.57

BMI Normal (N=95) 5.156+2.14 685 505

Overweight (N=92) 4.78+2.18
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AR 73.4%(124%), AEA7E QlowA x5 AREe gidAbrt 26.6% (457)
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stobwy] Sls) AL AASPS W, FHA Fao] hE AZe] BAF Ax
£ RSST 359} f93 F4488 B30 (p<.05), &9 A5, A9 =4
Fahe FeF Aol et 2tk (p>.05) (E 14).
E 14 AEA FO) mE A ARG o
Denture
Variable x? p
No Yes
124 45
No
Missing (73.4%) (26.6%)
.021 .885
teeth 18 7
Yes
(72.0%) (28.0%)
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% 15. 9|4 2§ o3| @E RSST 39

Variable Groups M=SD Test Statistic p—value
No 5.42%+2.16
Denture 6.053"" <.001
Yes 3.73%£1.52
“p<.001

¥ 16. o} @23 RSST 3o AaA

Variable Category CC p—value
Num of missing teeth —.064 .374
Dental
Handicap_Chew —-.152" .034
Health
Handicap_Denture .025 .866

"p<0.05, CC: correlation coefficient

17 B 5] wE RSST #3399 zto] o5& dotnr] s ko] A4

F ANANE fAS 2H o] e (p.05), AAE ALY o] A

o AZFeHE AL S RSSTO) Fage] ¥22 MFAUALCE 16).
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AN AF el R Wa) g8l AFE K-
ADL F32 RSST 3lob o3 Adas Holx otk (p>.05) (% 17).
E 17 AA AFE A3 {5l WE RSST 3¢
Variable Groups M=ESD Test Statistic p—value
No 5.42£2.16
Hypertension 1.777 077
Yes 3.73£1.52
No 5.25%£2.28
Lipemia 1.583 115
Yes 4.71£1.98
No 5.11£2.16
Cardiac 502 .616
Yes 4.56=x2.06
No 4.99£2.13
Depression —-.034 973
Yes 4.72%£2.30
No 4.96=x2.15
Diabetes 3.735™ .000
Yes 5.00£2.16
Thyroid No 534i213
' —-1.272 .205
disease Yes 4.13+1.94
“p<0.01
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X 18, F¢A 1A AAF RSST 39 1+ AdaA
Category cC p—value
Physical Health —-119 .099
Mental Health —.198™ .006

"p<0.05, "p<0.01, CC: correlation coefficient

¥ 19. K—ADL A49} RSST Fag o AaaA

Category CC p—value

K—-ADL -.132 .067

CC: correlation coefficient

A AspgNA Gl hE £

HEAS AAET sk B AAA, 7E5F, XA oJEgoR ERHe 4
stZ = Physical®} Functional A7} RSST 383 (293t 24 AasS 19
(p<.05). Al 74 &5 F RSST 387 7Hg Fos 74 A3ds Hl A

Astel 7154 FWs 7ksks Functional @o]3lth(aE 18).

R4
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¥ 20. K-DHI A4 9} RSST F3g o Aa3A

Category cC p—value
Physical —.194™ .007

Functional -.207" .004
Emotional —.102 158

“p<0.01, CC: correlation coefficient

ol. RSST <39 #d ¥

kil
e
r
(&
-
iy
o
-

RSST 3l=gte] Apo] HAg 3} datAelA ot dabr

E 21 oAk A, A9, AE, AlTol RSST gl nA= dF

Variable B SE B t p—value
Sex (F) —-.014 758 —.003 —.018 .985
Age —.093 .024 —.427  —3.856"" .000
Height .034 .046 .150 735 464
Weight 012 027 .059 456 .649

R2=.326, Adj R2=.272, F=5.986, p<.001, Reference: Sex (M)
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A=A dotrR 7] 98

o

Ao} #a 20lo] RSST Saelel] Goa 9

iy

So® fFosk Moo} (p<.05b),

do

s S AARE A9, oA FHFe S

Azbol FZHe WS FoshA Fdrh RES 12684 SHWEELS RSST
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o
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ol
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Y
=<
[\l
e

T 22, Xo} #H EAJo] RSST F3go) n|x= o3k

Variable B SE B t p—value
Dental  Denture ~1.602 337 —.332 —4.746™  .000
Health 11,/ dicap Chew -.075  .079 —.067 —.957 340

R2=.126, Adj R2=.117, F=13.805, p<.001, Reference: Denture (N/A)

AA AEE A¥H FRA A% A4e] RSST FaAHel Fo% 9L

323, AA AlEE ey oA 17 A4o] RSST 38 njAl= 9

Variable B SE B t p—value
Diabetes ~1.028 333 — 292  —3.087°  .002
Subjective 379 201 136 1.890 060

Mental Health

R2=.085, Adj R2=.075, F=8.853, p=<.001, Reference: Diabetes (N/A)
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K—-DHI % Physical %3} Functional &% A7} RSST F3 8o F2 3

2,

o
S

o

|2 =A dotr7] S8 va3FEAe AAe 43, Ze WQlo] e

R4

=2

kS mxA U= Ao JEFGTHE 22). RS 05474 HZ9HEES RSST

o

¥ 24, K=DHI &% A47F RSST 3 g0 nx= o3k
B

Variable SE B t p—value
Physical -.079 .053 -.120 —1.472 .143
Functional —-.090 .050 —.146 —1.796 074

R*=054, Adj R2=.044, F=5.399, p=.005

39



ol

o)

o,

2. RSST

O
N
N
=
o
N
H

ha

M

B
o

s

VitalStim® Plus 7]71¢] sEMGE &%

43 AAAe) £

=
=

a3, 717]

ATH(E 23).

O
PR

gl

of AA]

3
a3

FlaL, o1&

35

AT 0.86607, EAA T So3AtH(p<.001). o] =M HAAY =3
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7F AT E AT
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3} AAA
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RSSTY AARAF Y AHEE &2lstr] Y& g A F

i
]

Fg3) 2

!
= W, 3l ABAT= 862095%CI .741~.727) &, 1 #ko] 758} .90 Afol= <

o A ) AR ES AT 1249 247 o] B A4 ) AHE B

A= obgle) ZoH(E 24). FUl AAASTE AgAdTE Haste] T AEA
F7F 50 ulgkel A= W& (poor) HA#HAIAAZ, 503 .75 Aol= FIF ARY

(moderate) A@HAAZ, 752 .90 Alo]l+= U5 3 (good) AHIAZE 90 o|A

3k (excellent) A#AAAZ 34351}

¥ 26. AARAF U AFEE FuU ASAS B4 A
ICC 95%CI P
SLP .862 741~.927 <.001
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o AARR 7 A=

RSSTE AL 2F AR LEE &elshy] s 5 ddAsE 286 2483l
ok Al 7EA @ (SLP 291, SLPS} Bo ), SLP9F HAF tidah) o2 27sto] 24
g RSSTO] AR b Al®® RA4d3s ofef ol ZRohGE 25). Fd AdAlsel
i AFATE Fasted gl AdASTE 50 Rkl 9= v (poor)

AR, 503 .75 Alole= =7 A X9 (moderate) AAAAZ, 759 .90 Alol= <k

33 (good) AHABAR 90 o] -F3t(excellent) HAHAA R a2 3kt

A. HAMR 2+ A= E: SLP 291

[e] A~ =] ol S S [e] o] S
WAl RAEE SRen, HB-4AARY £ FAS LS Aoy

N
kit
il

T .997(95%CI .994~.998) %, 1 %ko] .90 o]Fo = 53 HAARR 7 4lF]

B

B. A A 7+ A E: SLPS} Ho A}

SLPe} A&=—-3ds 3 g d9s 52 R AR EAAD 9 %3
S E3 AAA 3 A F T FU AdATE 942(95%CI .890~.969) &, 1

o] .90 oldo® - HARAE P AFEE Bt
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C. AAR 2+ AHAX: SLPS AA AR

SLPY] Ex13t st 4§ oo /12 el 49 & A4 A 2o

=2 o= =2

&t AR 7F AlF oA Fu AdAS7F 858 (95%CI .731~.925)

>
N
N
e
o,
ftlo
off
o
N

T e -

2, 71 Fko] 759 .90 Atol®E k33t HAMAF 1 AFEE HAT

327, AARA P AFEE S ddAs B A
SLP
ICC 95%CI p
SLP 997 .994~.998 <.001
Care giver 942 .890~.969 <.001
Subject .858 731~.925 <.001
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Abstract

The Repetitive Saliva Swallowing Test (RSST)

for the Elderly: Validity, Reliability and Performance

So Young Han

Graduate Program in Speech and Language Pathology,
Yonsei University

(Directed by Professor Deog Young Kim)

The Repetitive Saliva Swallowing Test (RSST) is a straightforward and
non—invasive screening tool for dysphagia, assessing swallowing ability by
counting the number of swallows completed successfully. The RSST proves
valuable, particularly for the general elderly population, who may perceive
swallowing—related issues as a natural aspect of aging, leading them to neglect
testing and treatment. However, there is currently insufficient foundational data

based on the performance of the elderly.

In this study, we examined Community Dwelling Elderly (CDE) individuals
(total N = 194), categorizing them into four age groups (55—64 years old, 65—
74 years old, 75—84 years old, and 85 years old or older). We compared RSST
performance across age and gender, considering demographic factors such as
height, weight, and body mass index (BMI), as well as tooth characteristics
including deficits and dentures. Furthermore, we explored health—related
factors such as disease history, subjective health perception, and the Korean
version of the Dysphagia Handicap Index. Additionally, we validated the
concurrent validity and inter—rater and intra—rater reliability of the RSST
measurement method to facilitate its use as a preventive health behavior for the

elderly.
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The study yielded the following results:

1) RSST performance exhibited a significant decline with increasing age.
While men tended to swallow more frequently than women, the difference was
not statistically significant. RSST performance significantly increased with

greater height and weight.

2) Elderly individuals wearing dentures showed significantly fewer
swallowing frequency compared to those without dentures. Additionally, elderly
individuals with diabetes demonstrated significantly fewer saliva swallows than
those without diabetes. The RSST scores exhibited a significant negative
correlation with measures of subjective mental health discomfort, as well as

physical and functional handicap in the Dysphagia Handicap Index (DHI).

3) We validated the measurement quality of RSST through tests of
validity and reliability. The current validity of the measurement method was
confirmed by comparing palpation evaluations with surface electromyography
(sEMG) evaluations. Furthermore, we verified inter—rater reliability among
Speech—Language Pathologists (SLP) and intra—rater reliability involving two

SLPs, SLP—caregiver, and SLP—subjects.

Based on these findings, we observed that RSST performance varies
according to age, height, weight, tooth characteristics, and self—reported health
and swallowing characteristics. This study is significant in that it presented
basic data on the screening test for dysphagia that can be used in clinical

settings, welfare facilities, and daily life for the elderly.

Keywords: presbyphagia, Repetitive Saliva Swallowing Test (RSST),

Community Dwelling Elderly (CDE), preventive health behavior
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