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Efficacy of a Daily Life Based Cognitive-Linguistic Training Program:
Evidence From Randomized Controlled Trials for Healthy Middle-Aged Adults
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Purpose : In this study, ‘memory stretching’, 2 memory intervention program, was conducted
for active seniors to examine whether there is an intervention effect on working memory and
story recall ability. In addition, it was intended to see if there was a generalization effect on
other linguistic and non-verbal abilities.

Methods: Ten adults in their 50s, who are active seniors, participated in the study. Five
were placed in a control group and five in an experimental group. The intervention for
the experimental group was conducted face-to-face for a total of 9 sessions for 3 weeks,
60 minutes per session. The control group was told the stories used for intervention
without any intervention as many times as the experimental group. To verify the
intervention effect, pre-and post-cognitive tasks were performed.

Results: As a result of the Man-Whitney U test, there was no significant difference in IU
recall and cognitive task scores of the two groups before the intervention. After the
intervention, however, the experimental group performed significantly higher than the control
group. As a result of the Wilcoxon sign-rank test, both the experimental group and the
control group had a significant increase in IU recall; only the experimental group showed a
significant increase in some cognitive tasks.

Conclusions: This study confirmed that intervention through the ‘Memory Stretching
program significantly improved the ability to recall stories, and improved the performance
ability of many of the cognitive tasks and some non-verbal tasks. Therefore, it showed that
the memory intervention program ‘memory stretching’ to improve working memory and story
recall ability positively affected the lingual stimulation and memory area of active seniors.
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Table 1. Demographic information on participants

Education

oo T 2% Goutler K-MMSE* SGDS-K® SMCQ®
(years) (years)

Al 53 Female 16 30 1 1
A2 55 Female 16 30 1 3
A A3 56 Male 18 30 0 0
A4 57 Female 15 29 3 2
A5 56  Male 12 29 0 1
Bl 55 Male 18 30 0 0
B2 59 Male 16 30 5 1
B B3 53  Female 19 28 1 1
B4 57 Female 16 29 8 1
B5 50 Female 15 30 2 3

Note. A=experimental groun; B=control group.

2K-MMSE (Korean Mini-Mental State Examination),
>SGDS-K (short form of geriatric depression scale-Korean),
¢ SMCQ (subjective memory complaints questionnaire).
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Table 2. The number of words and sentences in each story

Words () Sentences ()
Shopping 261 19
Getting a checkup 231 16
Going out 215 16

Average (SD) 235.67 (19.07) 17 (1.41)
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Table 3. Comparison of pre—post performance of IU recall tasks
in scripts by the intervention within experimental group

Pre Post
=5 (exposure 0) (exposure 9) 7 P
M SD M SD
Shopping  42.20 1501 216.00 23.10 -2.023 .043°
Getng a 3640 492 20340 3064 2023 043
checkup
Going out 44.40 2048 181.60 52.63 -2.023  .043°
‘.05
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Table 4. Comparison of pre—post performance of 1U recall tasks
in scripts by the intervention within control group

Pre Post
=5 (exposure 0) (exposure 9) 7 D

M SD M SD

Shopping  45.60 19.40 80.60 16.89 -2.023  .043

Getting a

5520 17.36  89.20 17.41  -2.023  .043
checkup

Going out  35.60 1495 7600 1328 -2.032  .042

"pX.05
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A7 B vt $E W 9 BY &42& dﬂ%ﬁ}%‘;
ot B 7198 7R Z2O9 AA] o]Fe
Ae 34 Z2I0] Fojgh H¥w $380] Eil%‘ﬂl &
ofolA] k2 2o YPHETt FooHA =& Aol AV
St
T A9 A U SVeEe tdes v A4 W
SIEY ABMann-Whitney U test)= AHARH A3}, ALy}
29 37kA] olop] U Bt SESE 44 41.008
(SD=3.37)3 45.477(SD=8.00°2.2, BHa M5 o= B4
Hos {ogt Ao|7} uwﬂ(z=—.655 p.05). FAHeR
£+ Addd dixite] FE7| olop] U Af7t 47 42.208
I 45.608(7=-313, p.05), A dxFe &V
olof7] 1U H47t 4 44.4083F 35.608(2=-.731, p».05),
JE3 AEd gz B¥Yrbl ol U Feh 47
36.40%83  55.208(~-1.156, p.05)elPerz 7+ olop]
9 U A5 ZFoA] ek 2F {93t Aol7t EAskA] FtTt.
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Table 5. Comparison of pre—test performance of IU recall tasks
in scripts without intervention (between experimental group and
control group)

Experimental Control
group group
(n=5) (=5) Z p

M SD M SD
Shopping 4220 15.01 45.60 19.40 -313 .841

Getting a
checkup

Going out  44.40 20.48 35.60 14.95 -.731 548

3640 492 5520 1736 -1.156 310

W F Jd9 A U sEE ddeR Hiuse A
ol W 3EY AHHMann-Whitney U test)S AASH Az} A

96

g d2ae 37 olop] U Bd HsE 44
200.33-(s0=14.21)3  81.93%(SD=5.47)2&, HF e
Z Aot ST FAdeREs AT dxie AE
7] olopr] U AS7E ZZb 216.00837% 80.60%8(~=-2.611,
pC01), AT dzgo 9Eshy| olop] U F47t #Z
181.6087} 76.00%8(~=-2.611, p<.01), AdE 279 BY
717 olopr] U A47h ZZ 203.4083 89.208(Z=-2.611,
pLODoIP B 7} olopr|9] [U 4 oA Mgk 7+ st
Zjo) 7} dHAysoiTt. 22 8-S Table 601 AA5HAE

Table 6. Comparison of post-test performance of IU recall tasks
in scripts by intervention (between experimental group and
control group)

Experimental Control
group group
(1=5) (i5) z p

M SD M SD

Shopping 216.00 23.11 80.60 16.90 -2.61 .008
Cetting a 503 4y 3064 8920 1741 -261 008"
checkup

*k

Going out  181.60 52.63 76.00 1328 -2.61 .008
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Qo] 719t 7198 FA7F 2= gukst ZakE YotEr] 9,
Agto] SVLT, DST, WST, COWAT, SST, SRT & 67FA9] 2l
A Ao Qlol FA A-F&2 3P o|E Ho|=AE AHESL
o} B dFoxE 671A] A B BeE 15742 AlEskelo] H]
o5 HR0 E5& HS &9 FAA(Wilcoxon's signed ranks
test)& AXFOm, 1 A3t 157F F 87 Welo] ARAAAL iyl
AZAAO|A ZolE Hole Aoz yehygtt AFdZEAN] Bjs] A
TAA W RO S HQl Wlolke SVLT_I(Z#-2.023,
p05), SVLT_D(Z-2.023, p<.05), WST_F(Z=-2.032, p(.05),
WST B(Z-2.032, p(.05), SRT 1(7-2.023, p{.05), COWAT_

2 7IAPH Z23- Al F-= QX A 4

ol
=

(Z=-2.060, pL.05), COWAT_o(Z=-2.032, pX.05),
SST_F(Z=-2.023, p<.05)7F 9ISiek. 4] 23k Table 79 A
sksact
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Table 7. Comparison of pre-post performance  of
language—cognition tasks by the intervention within experimental

group

Pre Post
=5 (exposure 0) (exposure 9) 7 P
M SD M SD

SVLT_1 17.00 274 2580 550  -2.02 .043
SVLT.D 720 38 1760 3.65  -2.02 .043
DST_F 760 167 980 192  -146 144
DST_B 420 217 680 .84  -1.63 .102
WST_F 4.60 .89 7.60  1.14 -2.03 042
WST_B 3.60  1.52 6.40  1.14 -2.03 042
SRT_I 16.00 573 2460 396  -2.02 043
SRT.D 1440 497 2090 397  -175 .080
COWAT_ 1980 492 1340 451 -41 686
animal
;(zfgf— 1540 673 1700 474  -54 .58
EOWAT* 1220 84 1460 270  -2.06 039
COVAT- 160 270 1740 230 203 042
COVAL 1300 235 1440 378  -165 104
SST_F 540 134 980 192 202 043
SST_B 500 1.00 420 130  -141 157
Note. SVLT I=Seoul verbal learning test_immediate recall;

SVLT_D=Seoul verbal learning test_delayed recall: DST F=digit

span test_foward; DST _B=digit span test_backward;
WST_F=word span test-foward; WST_B=word span
test-backward;  SRT I=story recall test_immediate recall;

SRT D=story recall test_delayed recall; COWAT=controlled oral

word association test: SST F=spatial span test_forward;
SST_B=spatial span test_backward.

“pK.05

2) U= W 7198 JIXp ZETY AMAl -5 QX

B 4352 BT
Qo] Jut 7]ofe B WA ke dhzzo] 1A THAoH
Rolat S AW ZPSL U] S, ATAL SVIT,

DST, WST, COWAT, SST, SRT % 67FA9] TAIZEE 157}A]
HolS FEWHpE Mol vy HAP 45L& 135 ¢9 43
(Wilcoxon's signed ranks test)& AAFcE 122 1 A 15
7) ®Qlo] HF ARHARL ARFAAIA AlolE Holz] gk A

S Felslgict FAA o Table 80 AL
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YARFRCT)O 2745104

a8t =88 S N

Table 8.  Comparison of pre-post performance  of

language—cognition tasks by the intervention within Control group

Pre Post
=5 (exposure 0) (exposure 9) 7 P
M SD M SD

SVLT_ I 15.80 3.42 15.40 3.85 -41 .686
SVLT_D 5.40 1.52 5.80 1.64 -41 .683
DST_F 5.20 1.30 5.20 1.30 .00 1.000
DST_B 4.20 .84 5.00 1.23 -1.30 194
WST_F 4.60 .89 4.40 .89 -.58 .564
WST_B 4.40 1.14 4.00 1.00 -1.41 157
SRT_I 11.30 3.9 13.00 3.76 -1.46 144
SRT D 10.50 3.81 10.40 3.66 .00 1.000
CO.WAT‘ 14.60  3.98 13.40  2.88 =73 465
animal
ESXQT* 15.40 2.88 15.20 3.70 .00 1.000
SOWAT— 11.20 .84 12.00 3.81 -41 .686
COWAT 1180 205 980 526 -8 414
iOWAT_ 9.20 4.15 12.60 2.97 -1.36 176
SST_F 5.00 71 5.00 1.23 .00 1.000
SST_B 3.40 .55 4.60 1.14 -1.73 .083
Note. SVLT I=Seoul verbal learning test_immediate recall;

SVLT_D=Seoul verbal learning test_delayed recall; DST_F=digit

span  test_foward; DST_B=digit span  test_backward;
WST_F=word span test-foward; WST_B=word span
test-backward;  SRT I=story recall test_immediate recall;

SRT_Ds=story recall test_delayed recall, COWAT=controlled oral
word association test; SST_F=spatial span test_forward;
SST B=spatial span test_backward.
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p(01), WST_B(Z=-2.447, pX.05), SRT_I(Z=-2.611,
pC01), SRT_D(Z=-2.402, pX.05), SST_F(Z=-2.635, pC.01)%Ath
A A3H= Table 1001 AT

Table 9. Comparison of pre-test performance of language-
cognition tasks without intervention (between experimental group
and control group)

Table 10. Comparison of post-test performance of language-

cognition tasks by intervention (between experimental group and
control group)

Experimental Control
group group
(=5) (r=5) z p

M SD M SD

Experimental Control
group group
(z=5) (=5) z p

M SD M SD

SVLT_I 17.00 274 1580  3.42 -.63 .548

SVLT_D 7.20 3.83 5.40 1.52 -.42 .690

DST_F 7.60 1.67 5.20 1.30  -2.01 .056
DST_B 4.20 2.17 4.20 84 -.32 .841
WST_F 4.60 .89 4.60 .89 =34 .841
WST_B 3.60 1.52 4.40 1.14 =75 .548
SRT_I 16.00 5.73 11.30 3.99  -147 151

SRT_D 14.40 497 10.50 3.81  -1.47 151

COWAL. 1280 4o 1460 398 -733 548
animal

COWAL. 1540 673 1540 288 -55 6%
market

EO\X/AT, 12.20 84 11.20 84  -1.64 151
COVAT- 1160 270 1180 295 -106 1000
S\OWAT_ 1200 2.35 9.20 415  -149  .151
SST_F 540 134 500 71 =54 690

SVLT I 2580 550 1540 3.85 -231  .016

ok

SVLT_D 17.60 3.65 580 164 262  .008

ok

DST_F 980 192 520 130 -2.63  .008

DST_B 6.80 84 500 123 -228  .032
WST_F 7.60 114 4.40 89  -2.65  .008"
WST_B 640 114 400 1.00 -245 016
SRT_I 2460 396 13.00 376 -2.61  .008"

*

SRT_D 2090 397 1040 366 -240 .016

COWAL. 1340 451 1340 288 -11 1000
animal

COWAT. 1700 474 1520 370 -63 548
market

EOWAT— 1460 270 1200 381 -94 421
EO\X/AT_ 17.40  2.30 980 526 -1.89  .056
SOWAT— 1440 378 1260 297  -74 548
SST_F 980 192 500 123 -264 .008"
SST_B 420 130 460 114  -54 690

Note. SVLT_I=Seoul verbal learning test_immediate recall;
SVLT_D=Seoul verbal learning test_delayed recall: DST_F=digit
span  test_foward; DST_B=digit  span  test_backward;
WST_F=word span test-foward; WST_B=word span
test-backward;  SRT I=story recall test_immediate recall;
SRT D-=story recall test_delayed recall: COWAT=controlled oral
word association test; SST_F=spatial span test_forward;
SST_B=spatial span test_backward.

98

Note. SVLT_I=Seoul verbal learning test_immediate recall;
SVLT_D=Seoul verbal learning test_delayed recall: DST_F=digit
span test_foward; DST_B=digit  span test_backward;
WST_F=word span test-foward; WST_B=word span
test-backward;  SRT I=story recall test_immediate recall;
SRT D-=story recall test_delayed recall; COWAT=controlled oral
word association test; SST F=spatial span test_forward;
SST_B=spatial span test_backward.
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Appendix 1. Information units analysis criteria (Kim & Sung, 2017)
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