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Purpose: It is known that the ability of sentence comprehension in elderly is lower than
that of the young people because of the aging and the deterioration of the cognitive
function. And, it is also known that their ability of sentence comprehension is influenced
by variables such as syntactic complexity and speech rate. The purpose of this study was
to investigate the effects of ability of sentence comprehension according to syntactic
complexity and slow speech rate in elderly. Methods: Forty-three elderly people over 65
years old participated in this study. For the sentence comprehension test, Token Test for
Children-Second Edition (TTFC-2) was used. The syntactic complexity consists of four
sections of TTFC-2 and sentence was presented by adjusting the normal speech rate and
the slow speech rate using the Praat program. Results: As a result of two-way ANOVA,
the main effects of syntactic complexity (1~4section) and speech rate (normal and slow)
were significant, and the interaction effect was also significant. And the result of post-hoc
test of syntactic complexity showed that there was no significant difference in performance
of Section 1 and Section 2, however the differences in all other section were statistically
significant. Conclusions: As syntactic complexity increases, performance of sentence
comprehension decreases in elderly, but the slow speech rate does not improve the
performance of the sentence comprehension. In addition, when the syntactic complexity
increases, the slow speech rate rather lowers the ability of sentence comprehension. These
results suggest that the effects of slow speech rate on ability of sentence comprehension in
elderly should be considered together with the syntactic complexity and the degree of
cognitive decline.
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20184 1A} BA(Statistics Korea, 2018)°] wW=H, 2017
doll S2uteke AA QT F 6541 oY) glo] XFA|sh= HlE
o] 14%%5 "ol 1PARl(aged society)ol AUskAoH, 20269
o= z1HAS|(post-aged society)oll XYPst Aoz A=)
olgfgt LUzt QI 1St A2 AlAINE FHE 2]
o F== #E Aoz FA ou(Park & Lee, 2018),
olgfet 1yt dJoR st wdHaging® UFH AlA|, QA
AT 58 59 Astol thet WA E3F FTHEIL Uk

L3tE Qg gAtAE 59 Hel A" AT F dojolsh
o HAH HAFE= ojHF| ojo] £ AR Wol o]FojA $o
o, 1 FoME F4H FAols| 58 AA <dojolsh e A
T % 26%8=S AXFTHKim & Kim, 2009). =8tz It 9
AE 5EY Hat 5 A7 ZRols] 59 Aste] ek At
A2 BF Ao = FA hAH R Aol FUE &
Aol "ol AotdArty Histy QtHGordon-Salant &
Fitzgibbons, 2004: Kim & Kim, 2009; Wingfield et al.,
2000). o]gt @3] HZHd gols) 589 Aske et &
o}E WefstAY AA] WE2719) ofglg 9 AR s A
W= 6, ol Qs ARlY &E9 ARk xRt
(Tye-Murray, 2004). =3}2 QIst E3old] 539 Aot= F2
54 AE A(central information processing) ¥ 3zt A
(auditory processing) £&E9 A3}, ©@7]71Y(short-term
memory)¥} &7 (working memory) 589 A 91l
Aoz GHA tKSchneider et al., 2000).

LAaZe gols 3 49 AAl f39 WE IF= A
= A& gEA o, 1 FoME 128 ol SIS
&, TETrL gepdeE A% 0N dF] Egold 3
] o @2 Aoz dHA YtHCraik & Salthouse, 2011). &
A, @59 A BT gold) 589 HRAdS AnEd
9] o7t Zoj| 1 24 Edo] TS ERold 5
o] Ao}l=H(Gordon-Salant & Fitzgibbons, 1993; Wingfield
et al., 1999), &4 4 71 QI £Aole] 3 ARk
Aol Y Aot JFe © @ol =K Wingfield et al,
2003). Ao B FA0A Y iAo F3ols 3 A
Sk WokE gt AR17]19l(working memory)9] &4 WL
Io] Q= Aoxw IHA QtKCraik & Salthouse, 2011;
Kemtes & Kemper, 1997). &71%elst RS AR5t ¥
ato] Hejshe 52 Yol (Baddeley, 2003), olet 27|
ol w3lE Qlsh A=, AA7199 Aok LA oRE Thagt
TAHEGE AEHoR B B ofdfsle Aol ¢ & ¥F
S mAE Aoz I#HA YrkKausler, 1994; Salthouse,
1994).

thgoE, WEEol IHT L3S Eold 589 dF¢FS
AR TEETE BEET BiE A9 Zold 50| AotE=
Aol FEES I+ FiEo] FFHVaughan & Letowski,
1997). B2 W&LolAS] gols) 589 Aok wItE QIgt
24, 354 HZAY £x9 A FTHAo] =24
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(Humes, 1996; Morrell et al., 1996), o]&fst EAZ QUsf 3
2 ARFER Hwst] TS olgfoled UMl AlkE #
Zap7] wRo] AutHQl wELHL wWlEA APEHE welE
olgfd wole H& 25 ZA HKWingfield et al,
1999). &, A7t AY 589 A HE £E& Y 4 ¢
kS u|AH(Letowski & Poch, 1996; Wingfield, 1996;
Gordon-Salant & Fitzgibbons, 1997), 71 wjZo| AAz &
oz Exgt B WiE £52 AXFPL A 939 &
olg] 58 Ak 7ISHTHWingfield et al., 2003). o|E% HE
Hot #iE dEee 2AE AN AE =359 23old 58
o] AstHrt= Holls =9 d+A}t FQstANL 3 U4k
2 BAZ ANGE b 230l o] =R gt A+
A Aolsith dR9 A7E2 EEET LY UELT 230
) 88 NItk Bty QQA9HOlber et al., 1991;
Schmitt & McCrosky, 1981), @59 A1=2 ot Z2&
AZ5HA] =t} IS E0], Schmitt®t McCrosky(1981)= =
oA B EEED 175900, =¥ 9EE(ET 10550,
o Lyl U&L(EY 35Ho)E £ AAlst o WE &
Zolofl =89 ZJolE H|Wel¥EHl, 1 Ad =¥ W&EEo HS
ols =339 Tgold] 58S FHAEA, o ¥ g
aI7F Yok Bkt tEo] Schmitt® McCrosky(1981)
o fARE TEEE B AAGE Schmitt®h Moore(1989)2] &
TFollde d EEE, o LY UEL BF LU0 EXold)
E9Z WHAZIA TP Bsieith theoR ¥ U&Ee}
ZA719 7re] TALE At Small 5(1997)2 E4old 58
o oMY 7 &L FFE AP s dHT B
o] glom, =9l 7iY9 FY7|Y ol wet =¥ A&t B
ZFolel 5ol HX= Fgol Holre T4

AB7HA] 23 AA Aol dE 233 23ols 589 9
Fol s, Es] +24 B4 ¥ Uk e gkl dist
ATESITE AEHoR MHYoiH, FRHoE BT TS ki
Z9] Eold] 582 AstAZIh thFoE &L SHoA
LA e &g BAS AAsR= Zo] £l
AsAZIthe Holle HREY A4 237 XA =
L2 ZAZ AAske Zo] Eold 58S 7R
o7 A= =AZFo|tHSmall et al., 1997). o]Z% AT A7}t
golgt olf= k{3 Y ko] mE EYolo 439 g
FE ATE ATECN 39 dolut F2F B4 wet T
£59] g 22 = ok B, olE thtEekA] ¢
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1. G5 oY

2 AdFoie s 4382 e Stk AT tiY
A7 ot 2tk 1) 654 o1, 2) Teluztol Al el A
AHK-MMSE)s(Kang, 2006) A%}, 9% 9 wSdS oA -
1SD(16%ile) ©13, 3) £Ql &2 7159 Haro] 9jsf 4175k4/A
Al Agk 92 4) L9983 T  (Geriatric Depression
Scale: GDS)(Jung et al., 1997) 23} 184 olot2 &5 32,
5 IAE FPol= d ofHeZ 2HT 5 U= AL A 9
= 97 WARY d%, uS5ds 2 K-MMSE A9 B9 2
BEZHEAE E 19 AA S

Table 1. Mean and SD of age, education level and K-MMSE
score in subjects

1, RO O, IS4 U K-MVISE &40l BZ Y BEHA

M SD

Age(yr) 78.04 2.40
Education level(yr) 4.32 4.41
K-MMSE?® score 27.33 2.06

2K-MMSE(Korean Mini-Mental State Examination)
2. A =7

1) 2™ols 5 AA

2 AFolMe 128 B0 I £l 58
9sted Jung 5(2008)° <l HHH ofs-& EE HAHToken
Test for Children-Second Edition, TTFC-2)° £3-& 715}
oq /\},Q_-a].oﬂq. TTFC-2& %}7]04 g X7kz] _,JJ—O]OH =go
Brtoke AAETR BE AFo] &t 1WEe] dolg vEA
o7 AARIY FAlf A Hol=E o7 PIAA &
A B0 & Fold 582 Brlcke o 783 ZesE &

Qlﬁ}(lung et al, 2008). T3, A2, B, F7|2 F4H
ojfl= BE AR AIA FLoHA AT £ ot 23
2 wA Eek 48t & 4 tHKim et al., 2004). of=et B
BlAELE ofsR oflet AAAQ kit U Aol A
23ols 582 Brleke d Wtk §8% AAE IEA 3
tHSwihart et al., 1989).

TTFC-2& =4 80 wet 4719 dedez /4= 3l
om, 1-30gE Wolk9] Aol7t Q= 7 1087, 4TE2 dol
L7t AR tE 16719 £3eE F 46719 EFoE FAH
Atk 2 Afore £ BEZ aejste] 1~38Y] A
Z7F YT T FUole] 7 dee BF 16EH0E YAA
Ao 2 AolA AR EFEAES 29 A= E 200 AN
siglom, TTFC-2 &% °]99 71 232 55 19 A
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B 2. TTFC*-29| 28 OfA|
Table 2. Examples of question in TTFC-2

Section Examples of question
1 Touch the little yellow circle
2 Touch the green square and the red circle
3 Touch the little yellow circle and the big green
square
4 Pick up the red square before touching the yellow

circle

*TTFC-2(Token Test for Children-Second Edition)

2) &0 M2 2%
TTFC-29] 7t & ¥ #4842 = ;]
Praat(version 6.0.33)2.2 ”E]'—-'.—E% Z7gsto] iAo Zﬂ/\]ﬁ}
At 7+ ooy g =
EEE} Ly &= zﬂ/\]o}oﬂu} E—’l’—? T= 714‘4 oq:[z.o]],q
F 4.8234(Lee et al., 2017), 476~§(Sh1n 2018)& Hil
5]*7 o, ol HiFg o R 2 4738Z 7IE0® XASISITh
Ly wsnl 7]1E29 A9(Schmitt & McCrosky, 1981;
Schmitt & Moore, 1989)°149] L& W& 7[&S Falsto]
Praat®] manipulation 7|52 W38} AR 1.58) Aot =
T 314 71202 AASIGIEE ER, 27 AojgAt =71
T2 AXelL Q= AoAETAF ey 2082 e s &
TRl A gos Qe It HEEY Aokt §leA
Tt S §F A3 dYo] TaE AFOoR et gt YR:
9] A7t fivtar Haskyich

IAI

P

3. Az EXt

Aesde YRt HEesIasRDY $20< @
of AgerAom, A Ho| AT RFEOIA Aol el 4
S gl U 5O A TIRC-2% 480] gl 28
oAl Aoz Agsglon], BUEs BE USEe el B
S57} vigol AXSES Shgich 1 el FAPPEL TTFC-29)
RESE RS weith RE B Sds 15ae AN
Hom, A F DU SEE] 2 UL A&

4. = 2N U

RE BAAT= SPSS 22.0 versiond ARESIHL T
Fn &L e Fdols] 59 Hws] Hé}m]
(1~} ZEEEE 95k, =7 94T e odiiks —'1—
AAISIGIH. thZo® ?"f‘;ﬂ /ol wE AolE YolE7] flst
01 Tukey HSD % ol&sto] ARSRAS AAsiylth 714

o7 W&o wE gl AJolE FAZHCE HASH| gt o
SHE AT 2A B3] ©E TTFC-2 39 48 &4
= AAJskITh

o r'1° _Il-n:
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1. TEH SEYH YAE0) 02 TIFC-2 o 448

TFEA By d4ro] E TTRC-2 $PEY Fodd EF
HAE # 39, TEF AT BEE e TTFC-29] 38
< O9 19] At 4, 24 £/ digt 23k A
HE 1, 2999 4¢ BE T4r L3 BEL nRoA £3PF
9] Zpol7k A YA o), 3, 499 ¢ 1, 28]
Hlgl] $880] JHH o Aole|gir}. thFo = W&ol wE 2}
olF AMEY, 1,209 A¢ HEU&E v L3 Y&
Al o] Thh E9koU 3.4 TY9 A9 EE T&kof Hig|
L7 IETolA 9] 5¥0] @35]8 Wopl ZoE Urhgth T&E
o W2 Xolg BAHeRE HAHsH] o] SHE ~AHS
AR A3 199(=-.162, p>.05), 28(:=-.933, p>.05), 3%t
AU=.954, p.05) 72 Zol= BAHCRE |olstx] Hokort, 4
o] A9 LY WELO Lol BE W&o H|| RostA
W2 Ao=Z YERTH=.5.408, p{.001).

B 3. 728 SN ILEE0| OE TTFC-2 US| Yot BEHAL
Table 3. The mean and SD in percent of correct response on
TTFC?-2 according to syntactic complexity and speech rate
*TTFC-2 (Token Test for Children-Second Edition)

Speech rate

Section Normal Slow
M SD M SD
1 93.80 12.08 94.96 12.67
2 92.64 9.13 94.57 8.70
3 87.98 13.28 84.88 17.37
4 53.39 13.31 35.37 17.83
Total 81.95 20.53 77.06 28.41

= normal speech rate slow speech rate

Percent of correct res ponse
W =
[EI=I=]

2o W g
oo o oo

-
[}
¥

Section

J3 1. 728 S0 U420 T2 TTFC-29 3=
Figure 1. Percent of correct response in TTFC-2 according to
syntactic complexity and speech rate

2. 725 SYH T2 TTFC-2 39 o =4
HE 959 Y g9ERoMY FEH Al wE

TTRC-2 59) 47 24 202 B 49 B 59 ANt 2
8 AHEE BE SEEAL 19N 4Hel 203 38

18

Aole] Aol fo3 FOF Uehtow], Ld TamodE 1g
Azt 2y, 299} 345, 3T} 4T Alo]o] Ao 9]
3 Aog Vet

B 4 25 ILECOIMO 12X SHE0 ME TIFC-2 9 Mt
=4 2t

Table 4. The results of corelation analysis in performances of
TTFC*-2 according to syntactic complexity in normal speech rate

Section 1 2 3 4
1 1 245 .086 324
2 1 6117 282
3 1 228
4 1

3TTFC-2(Token Test for Children-Second Edition)
"pC.001, “pL.05

B 5 @ TECZOMO 12X SEE0 ME TIFC-2 39 ot
=4 2

Table 5. The results of corelation analysis in performances of
TTFC®-2 according to syntactic complexity in slow speech rate

Section 1 2 3 4
1 1 317 026 170
2 1 353 307"
3 1 418"
4 1

*TTFC-2(Token Test for Children-Second Edition)
“p<.001, "pCo1

3. 72X Bid TR0 IME TTFC-29| = 0| 24

of QU147 FHERE BEE, L BEE)) ol ARARA
YA, 7 AnE B 6o AN 24 2
YT BEEY] 2R BT Goftglon, TR Bbyu
S0 458 Ta T $O% Ao vkt

filo

B 6 724 SHdn TEE0 OE TIRC-2 +49 O[F=t=Y
2t

Table 6. The results of two-way ANOVA in performances of
TTFC®-2 according to syntactic complexity and speech rate

Sum of Degree of Mean

liEreiers square freedom Square 4
Syntactic
complexity 146346.092 3 48782.031 280.623
Speech rate 1746.003 1 1746.003  10.044™
Syntactic
complexity 5554.546 3 1851.515  10.651
X speech_rate
Error 58408.430 336 173.835

Total 2397152.778 344

*TTFC-2(Token Test for Children-Second Edition)
p<.001, "pC01




2oz SACR fooH deid 724 5440l e
TTFC-2 9] A4 235 & 790 A A4 2
o 1 2] ole frolet o7k HERA| dgte,
1, 20ia} 39, 1, 20hea) 49, 3T 4] Aol B
T SAHCE Fofgt o= UERT.

B 7. 728 SHE0 O2 TTIFC-2 289 AIZEA 2t
Table 7. The result of post-hoc test in TTFC®-2 according to
syntactic complexity

Mean

(I)Syntac‘.[ic (])Syntac?ic differences Standard »
complexity complexity @) error
2.00 7752 2.01064 700
1 3.00 7.9457 2.01064 .000
4.00 50.0000 2.01064 .000
1.00 -.7752 2.01064 700
2 3.00 7.1705 2.01064 .000
4.00 49.2248 2.01064 .000
1.00 -7.9457 2.01064 .000
3 2.00 -7.1705  2.01064 000
4.00 42.0543 2.01064 .000
1.00 -50.0000 2.01064 .000
4 2.00 -49.2248 2.01064 .000
3.00 -42.0543 2.01064 .000
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BE BT 9 L3 BEER AU F 2ol 5
FomA LB QIR TEH BN BEEY JFL
Aol Avimgkt. Z3g FHSH, $AL TTEC-29 B 5
oA 1, 2 GEe B T4 1Y 5T BN 43
of Holk A UehtA] gigtort, 39, 4Hkle] B9 1, 2
o Hjs) 4g0] FAHow ATt TIFC-29) 1, 25
4-50189) Bz THdol glom, SYBS HY &
L3 B4 mRolq goucldoR ekttt theow 3tk
Told, 49U G-180127H) g Zolgt FRA BFAol
Zote, ol 3, 49l A% BE YEE ANPL 1
87%, 53%=, =¥ WEEE AAIGE 1 84%, 35%=E FHE A
sPh e ofeft BhEe] e Rol FAHOR FHs|
SJ5to] SRR +AHS ANT At 1-30e] AL TS0
wE 59 ot BAZoE oA wgtont 4uAY A
L3l wame] Sojo] BE Whwo] s ol e Aow
Ut olelat Fak A B34l olu HE F7H
W3e) BRols) 3ol BAS) AR AR EY, BE o
£59} LY BEmAHY TEH BWAo] G2 BYols) 52
AT ATiEE LY BEEIAL vnd gud 299l 128
A} 359 Aolo] Aol A Uehd W, Lol Bamolis
125K} 359 Alo]i ohet 3uHelst 4nidl Alole] A ¥

o
ﬂl’ﬂ
i

offt o Mn
s
I:\]

i

ot

Mo
fo rio

]

Mo

TEA SR D460} S0 RO S DX Fat
Gapo] s et At AAlo] A4 4 9k

cheo® TEA HuAI U] B Egols) 52 v
7] Sfslel DI W] WE o] YRARAS AT 2,
FEA B3I BAE] Fat BE GosEt 1 F PR

A BAo] w2 FAols] 599 Askes 71&Y A+ 2dnet 4
Z|oFHHGordon-Salant & Fitzgibbons, 1993; Wingfield et
al, 1999). ol=fgt =2 24 B4 7 golAY R
2 Zgolale] 48 Aot= w3tz QIgE 7|99 Asiel B
o] ZZ AoE IHA it} FAY7|Yolt HRE A, e =
ZAolz R AR Tl Al EFE Z8E
(Baddeley, 2003). £ 479 ZHAY HEH0s X5 £
A9 Folsl] sEo] Aotee AL itz Qg &AY7|Y 5
9] Algteg gsto] S =11 AYske gols g0 A
F 599 ARk AEATY vlEEgAe] 2AES AR E
gk olgfgt of 2 FRHeE ES oo T ¥ vl
A& & 4 9cHConner, 2001). E3], ¥ A4 ARESH EE
e o 9 zZj7|ole Brtst
7% /8% Zo® d#A ol(McGhee et al., 2007), &8
ofg 3ol mA= A7 FFE Hrh A oE HWEY
o= Ao 998 & 4 Ut fE o] @S9 E4old] 58
AAol= 249 #HE 8% 9 oF7| wEol AMEE Tol
U FA19 A=k B3 9IS uHh oldt FHolA 2
oA AESH EZHAE o= Aol m&ysol TAgle] &
Ut A=LE 7HAL Qo] B & RS FAlS =
A B9 JFE Bt HEsHA et £ 4 Slch
T&E0] 287 B3 FAZoR oo UEt=T, o=
| T4 B440] 7F &2 449 BE E&ket Y
9] Zfolof| 7]Q1gk HoE oA thE Tol Bl 47
9 A% BEE EEEE FAE ANTS YET 1Y dEEE
2 ANFZ we] £3h0] A Ropxth Z2yE Hrot
TARCR AwEY 1, 224 AS ¥ T&EE AAGINS
o] 3E0] BAXNCE FSHI= LAUAIRE B ASEHE 7
Fe Btk 1, 2999 FS 385 #9e 10-1854E HE
TEES 7IE0R o 24 AN ke 2132-3.83%, = ¥
EEE 71808 T FF AN &k 3.23%-5.81% AFxolrh
EoE 399 FL 345 HYe 17-22548 HE U8k
£ 7IE0R & F AA S 3.022-4.68%, =¥ &L E
71E0® o B AA SEt 5.48%-7.10% ol nixgo
2 439 49 244 HYe 17-48338% HF WEE VE
0= 3t BA AA & 3.62%-10.21%, ¥ TEEE V)F0
St B AA] S 5.48%-15.48% Hxolcth o]gt HE
gole] ZIE SfAetH HE WEEE 4% ololE AT
= T4 do] ¥ 128 ES 7 39 Be ="
T4Z AAGkE Aol Fols sl tha 3%
19, 4-52 A== AT & U= T4 35 ="
ol A9 glom, FF AA| AlTke] 5% ool 48
A% L9 I&5rt o058 Fgold] 8o F5AY
= 208 & 5 9
A998 Axg 4y FEHoE BT FA
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E g2 AMsks Aol i 4ol
< UAEAY bt A7 2HE2 LA gt & A
AME ot 71EY A7 Beo] dXd 4

g olf= Fols sl AoiA =i TEE FFol A
H 239 24 F40) = Az Aolsy] deEdE ]IS
ek o9} #Aste] Small 5(1997)2 #4719 S8 ol
ol YoiAY] L7l &) JRfato] WAE A
Ag7ioel & HEH =919 4¢ =1 ¥ St £90l8 ¢
< ALY, A7 &gl Sle AF =

w3olsl sl FF= UAA] dskoH, Ad71ef Haet &4
o] e k9 AF L STt 2Rl e 23] U
otal Agsiglnt. ole #7|ee]l HEHS S B¢ =9 ¥

o FFe 7IHE = YA, AdrIe] Adtd B¢ =9 T
=7t L33 £4e Sa BRFdfor ske Alke SVMIA =40l
3 sl g2 T vHE € ¢ Uk S, =Y EEEe
el 589 A Al A4 s wet dEHe
AR 2 dteldE dSE] A7 sl HE AelE

FEsle] uuAL ggrort TRH o] Z/1SE w5}
2 A% A9 ol T U] wEe] 1R
2A92 TRt 3 B A7) 2ot Small $(1997)9) 47 2
P AMPEFS I 5 Uk F, 452 FEO] AL 4T
Lo AN AROIA B olsished et sS4
AHQ Bk Q) SAEAE grout, 1 oY Azt 5% B
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