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[Figure 1] Flowchart of selecting study population
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Table 1. A review of previous studies on the cognitive impairment and HRQoL

HRQoL ¥+

AjE) | AT g o QA7) 74 Q773
=y
PD-MCI®IA = 9 FAFg¥ dojsdo] Fesr5:
QoLo] Holx= #AVE BAACE {3tk
S0415-H 804174 MMSE, SDMT, TMT part o "
ol = (SDMT: B =-0.22, p-value = 0.045;AFT: = -0.80, p-value =
Tang et al., 33699 £=<l PD A and B, CWT, AFT, BNT,
PDQ-39 0.023). PDDO A = Aol 533} 7] go] w&=
(2020) MCIEHAF9} 79 AVLT, RCFT-delay, RCFT-
QoLo| stolx]= #AIZE FAACRE fostgith (BNT
PDD A} copy
B =-1.66, p-value = 0.0151; AVLT-delay recall: p =—4.08, p-
value = 0.0209).
MMSE7} $H&45 QoLe] YW #AZ EA4 o=
2] 8 AL (B=-0.19, p-value = 0.032), T3+ o4 w91,
6041 ©]7 1567 9]
Barca et al., -250] v w9, LYHIAH AFT=
w249l QUALID MMSE
(2011) ERIYF S QoLo] HolAle= #AAV) AR E
Ao B3}
F2l 3T} (p-value = 0.046; p-value < 0.001; p-value =
0.041)
FCSRT, semantic fluency .
719183 5ol 555 HRQoLOl =& #A7L
Ezzati et al., 704 o] 11831 ¢ test, LM from WMS-R,
SF-36 FAASR {5t (Memory: p=0.11, p-value <

(2019)

Ant )

Al

=<l

TMT part B, DST, BDT,

DS, COWAT, BNT

0.005; Executive function: f = 0.10, p-value < 0.005).




Lawson et al.,

MMSE, MoCA, PoA, Digit

403¢] =72l PD- | PDQ-39 FL4E Qo] B AT BAKCE Felsart
(2016) Vigilance Accuracy
MCI #=}-¢} 147 9 (B =-2.30, p-value < 0.001).
PDD #x}
MMSE, TMT Parts A and ;1(:] 8§ 7] ’18_‘ °§ Qj, (SDMT r= 0236,p < 0001, TMTB: r=-
6041 € B, SDMT, COWAT,LM | 0.158, p =0.005), 18] 1. 9lo]ejelo] £&4= QoLo]
Constantinidou WHOQOL-
9140 8ke] 57878 2 Stories A and B from o ARPAT} EAHOT 984T (BNT: 1=
etal., (2015) BREF
A Eatil WMS-R, HVLT-R, PPVT, | (224, 1 <0.001; PPVT: r = 0.169, p = 0.006; Words from F: r
Words from F, BNT =0.152, p = 0.006).
. . AA71s, AA7198, T A5 x&55
6SAIF-E 754 ] st MMSE, Stroop Test, TMT
Davis et al., HRQoL®] okt @A77 BAA o= Folagirt
ol oA 1357 9] N | EQ-5D Part B, Digits Verbal Span
(2010) (TMT Part B: = 0.001, p < 0.01; Digits Verbal Span

et o4

Backwards Test

Backward Test:f =-0.01 p <0.01).

AFT: Animal Fluency Test; AVLT : Auditory Verbal Learning Test; BNT: Boston Naming Test — Short Version; BDT: Block Design Test; BNT: Boston
Naming Test; CDT: Clock Drawing Test; COWAT: Controlled Oral Word Association Test; CWT: stroop Color-Word Test; DS: Digit Symbol; DST: Digit
Span Test; EQ-5D: European Quality of Life 5 Dimensions; FCSRT: Free and Cued Selective Reminding Test; HVLT-R: Hopkins Verbal Learning Test-
R; LM: Logical Memory; MMSE: Mini Mental State Examination; MoCA: Montreal Cognitive Assessment; PD: Parkinson’s Disease; PD-MCI:
Parkinson’s Disease Mild Cognitive Impairment; PDD: Parkinson’s Disease Dementia; PDQ-39: Parkinson's Disease Questionnaire; PoA: Power of
Attention; PPVT= Peabody Picture Vocabulary Test; RCFT-copy: Rey-Osterrieth Complex Figure Test-copy; QUALID: Quality of Life in Late-Stage
Dementia; RCFT-delay: Rey-Osterrieth Complex Figure Test-delay; SDMT: Symbol Digits Modalities Test; SFT: Semantic Fluency Test; SF-36: The
Short-Form Health Survey; TMT: Trail Making Tests; WHOQOL-BREF: The World Health Organization Quality of Life Group brief version; WMS-R:
Wechsler Memory Scale-R;




Table 2. A review of previous studies on the cognitive training and HRQoL

AR AT A E A A+ A
FTHLE 657 108 7F A& ATt ST}, Speed Intervention
(44878)= Foldh w12 21,51 Fo] HRQoL A7k A2 A3t
Wolinsky et vl 2ok Al Advanced Cognitive Training
FAZF AR TE (Adjusted odds ratios: 0.740 and 0.737; p-values = 0.033
al., ATk 654 o] for Independent and Vital
and 0.022). Reasoning Intervention(447"8 )3} Memory
(2006) =9l 18041 Elderly (ACTIVE)
Intervention(453™8)=> Control Group(456™8)™} HRQoL 7tZ:olA|
o)z} QAA T, BAROE feleh Anhs thehpA gkget,
wRlE s ek 83t 5 13] s o] F, Fdell FeeH®6T) LE QoL
Kwok et al., B
604 °]% FF AF< | Active Mind T A 7 Hd FAVE 29A $200) 15 FARET =3k
(2013)
17678 (treatment vs. control, 7.82 + 13.19 vs. 3.18 £ 11.61; p = 0.014).
8-15F3F F 13] 60 &<t AAFH HAFAe) FHE AT
Koetal, | 6041 o1 debis | dekimgelu el | a5, g8 49 2 Mnas o QL Biol FAL B
(2021) AT 1629 MdE JIXEAH Y Aol EAF o7 F981A =T} (Pre-intervention vs. Post-
intervention, 43.38 = 13.84 vs. 45.04 = 12.95; p = 0.043).
A AF F2A 604 1057F 3 23] 1NN ARZ7F vEste] 38 A85H o)
You et al, . QU B X vl Al E] o] A
ot AEJA Gl Z2 THE w2 o]F QoL Hito] S7FSFATE (Pre vs. Post, 29.14 vs.
(2019) Mg QAT E
271X =) A} 3678 34.67; p <0.001).
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Study participants

(n=373)
Exclusion:
»|- Uncompleted Seoul Neuropsychological Screen)
Battery-Core(SNSB-C) and survey (n = 35)
v v
: GRS g ST . Mild Cognitive Impairments(MCIs) who had European
Contlyavin i S ueopem Cumaty.of L= > Dancusions Quality of Life 5 Dimensions-3 LevelsEQ-SD-3L) and |  [Exclusion:
Version-3 Levels(EQ-5D-3L) and Seoul Neuropsychological o z : 3 4 - : :
5 v : = Seoul Neuropsychological Screen Battery-Core(SNSB- - Without covarniates, at least one of following:
Screen Battery-Core(SNSB-C) results C) resul S . S
(n=184) ) Tesuits age, gender, education, income, marriage, body
(n=336) mass index, exercise, drinking, smoking,
depression, hypertension, diabetes (n = 98)
: o Missing in controls (n = 38)
! o Missing in Mild Cognitive
v v Imapairments(MCIs) (n = 60)
Study population for controls Study population for Mild Cognitive Impairments(MCls)
(n=146) (n=276)

Figure 1. Flowchart of selecting study population
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2) AR 715 3AA}k A &A1 A A2 AAE (Seoul
Neuropsychological Screening Battery—Core, SNSB—

C)

F9 A%, dolsd, A

ol

s

ofr

g, 7199, A¥s9 T 574 T8
Q1A oA F=S H7E7] Y8l Seoul Neuropsychological
Screening Battery (SNSB)¢ =43 SNSB—Core(SNSB—Core) &
AAsdTt [33]. SNSB—Ci SNSBellA Al 147]9] 3k HAER
e e AR FAE o] Atk Vigilance Test, Digit Span Test
(DST), Comprehension Test, Repetition Test, short form of the
Korean—Boston Naming Test (S—K—BNT), Ideomotor Apraxia Test
(IAT), Rey Complex Figure Test (RCFT), Seoul Verbal Learning
Test—Elderly’s version (SVLT—E), Contrasting Program, Go—No Go
Test, the Korean—Color Word Stroop Test (K—CWST), Controlled
Oral Word Association Test (COWAT), Korean—Trail Making Test—
Elderly’s version (K=TMT-=E), Digit Symbol Coding (DSC) [33].

SNSB-CE QA 4e] 84 A g At

2
rO
[-‘O

A7s AEolAt
A sHE FEFskA B7ehs vl ARgEs =779 K-MMSE (Korean
Mini—Mental State Examination) 8] WAAZ% AREE 31 Qlt; [33].
SNSB-C F% AFe A9, ws7|zh, Aol vAe dFs z—

score® AFg3dte] AA|A O Z SNSB T2 73S EA AXHCT

12



stth [33]. #AFES] SNSB-C 3t AAlellA WMEQSE: F Holx
bzt 16% wiwtd A, AEJIAZNE EFEHUAT AT

AR AdAe]ES  Global Deterioration  Scale (GDS), Clinical
Dementia Rating (CDR) , Mini—Mental State Examination (MMSE) &

OE A AR Fastel ¥ Aue] 9R7F ol A st

(1) 9 FFH

T As9 A= Vigilance Test, DST #HAME AAls3H F
AAF T DST+ F9 ATY 9= diEst= AAFE forward,
backward, T2 %o 3t} [34, 35]. DST HAk= 4 2197
ArtE &89, DST forwarde AR B85 <AE & £1
a2 wegl @k Aolal, DST backwards AFZE uegh @k

Ao Aawel wel 4582 Pk

(2) A95Y
A ols8 7 A= Comprehension Test, Repetition Test, S—K—BNT,

IAT # S AAsiith Wl AAF T S-K-BNT #APE dojed=

23t Aaroltk  [34, 35]. S—K—-BNT HAAl= &=y
RA”Ho| SO A AR EEH, AARRIE Y& Hosa, 139
Ue = AtEoly 559 olgs Wole AAR Agxd ugt JAFE

B7et

13



Al37bsd HAA= RCET: copy AAMRE AASkYh [34, 35]. A3

Aozwt o]Fojx & ugt I PANR, Ty Ao ojgh

71998 HAAb= SVLT-ERF AA|SHSITE [34, 35]. AAMAE w38t
2o st 7198-s Frlsts AAolH, Au & SA 185 FH ks
o]% 20+ Hel AFEIE s, dA4F A AAE EFIA

1
AFeHA e B3} AFH PBES TRI 5 YA B A5

T

(5) 359

352 #HAM= Contrasting Program, Go—No Go Test, K-CWST,
COWAT, K—=TMT-E, DSC #HAIE A5t a1, o] & COWAT: animal,
COWAT: phonemic (/g/), K-=CWST: CR, DSC, K-TMT-E: part B
Arless HBs8I99s ik Aol [34, 35]. COWAT:
animal?} COWAT: phonemic (/g/) HAAk= Aol 54ole s&&
Aviy g Ql=A. cvem AlFEE FAE WAE FRARE drbd
a3l JQEAE Hrieke Axtelth. e /E AlgEta i e Tl
Mol wel A5 Hrhetth. K-CWST: CR #HAH: A E ¢l 3o

ofdzl, AA =9 ANZdS Toke AR, dgke] wet HeE
14



part B #A= Folol A3 1, €, 2, 31, 3, 7, 4, 5,5, =, 6, &, 7,
d&s TAUE FoAA o2 st Aoz ddshs HAAE, oF bl

FEALOR A5F BT

3) A7#AHA 42 A (Health related Quatlity of life,

HRQoL)

32159 HRQoL #H4+E 3= European Quality of Life 5
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Table 3. General characteristics of the number of subjects (percent) in all subjects (N = 422), controls
(N = 146), and MCls (N = 276)

All subjects Controls MCls p-value?
N (%) N (%) N (%)
Age (years) <0.001
<70 59 (14.0) 22 (151) 37 (13.4)
70-79 303 (71.8) 116 (79.5) 187 (67.8)
>80 60 (14.2) 8 (5.5 52 (18.8)
Gender 0.485
Male 241 (57.1) 80 (54.8) 161 (58.3)
Female 181 (42.9) 66 (45.2) 115 (41.7)
Education 0.190
Up to primary school 104 (24.6) 45  (30.8) 59 (21.4)
Secondary school 96 (22.8) 32 (21.9) 64 (23.2)
High school 117 (27.7) 37 (25.3) 80 (29.0)
Above high school 105 (24.9) 32 (219 73 (26.5)
Monthly Income (million 0.151
won)
<1 94 (22.3) 36 (24.7) 58 (21.0)
1-2 111 (26.3) 31 (21.2) 80 (29.0)
2-3 91 (21.6) 27 (185) 64 (23.2)
3-5 82 (19.4) 32 (219 50 (18.1)
>5 44 (10.4) 20 (13.7) 24 (8.7)
Marital status 0.378
Married 349 (82.7) 124 (84.9) 225 (81.5)
Lost or other status 73 (17.3) 22 (15.1) 51 (18.5)
Body mass index (kg/m?) 0.754
<25 223  (52.8) 77 (52.7) 146 (52.9)
25-29.9 174  (41.2) 62 (42.5) 112 (40.6)
>30 25 (5.9) 7 (4.8) 18 (6.5)
Exercise 0.979
Yes 168 (39.8) 58 (39.7) 110 (39.9)
No 254 (60.2) 88 (60.3) 166 (60.1)
Alcohol status 0.156
Current drinker 140 (33.2) 55 (37.7) 85 (30.8)
Ex-drinker 115 (27.3) 32 (219 83 (30.1)
Never drunk 167 (39.6) 59 (40.4) 108 (39.1)
Smoke status 0.449
Current smoker 22 (5.2) 5 (3.4) 17 (6.2)
Ex-smoker 147 (34.8) 50 (34.3) 97 (35.1)
Never smoking 253 (60.0) 91 (62.3) 162 (58.7)
Depression 0.010
Yes 132 (31.3) 34 (233) 98 (35.5)
No 290 (68.7) 112 (76.7) 178 (64.5)
Hypertension 0.526
Yes 283 (67.1) 95 (65.1) 188 (68.1)
No 139 (32.9) 51 (34.9) 88 (319
Diabetes 0.002
Yes 116 (27.5) 54 (37.0) 62 (22.5)
No 306 (72.5) 92 (63.0) 214 (71.5)

MCls: Mild Cognitive Impairment subjects
a: Chi-square test
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Table 4. HRQoL mean (standard deviation) stratified groups by a covariate in all subjects (N = 422)

N Mean (SD) p-value
Age (years) 0.724 2
<70 59 92.80 (9.20)
70-79 303 92.04 (10.52)
>80 60 91.28 (10.53)
Gender 0.049
Male 241 92.89 (9.73)
Female 181 90.89 (11.01)
Education 0.0012
Up to primary school 104 88.89 (12.24)
Secondary school 96 92,52 (10.35)
High school 117 92.32 (10.06)
Above high school 105 94.39 (7.59)
Monthly Income (million won) 0.0682
<1 94 90.47 (12.63)
1-2 111 91.98 (9.40)
2-3 91 90.80 (10.14)
3-5 82 94.21 (9.25)
>5 44 94.02 (8.77)
Marital status 0.128°
Married 349 92.39 (10.59)
Lost or other status 73 90.36 (8.89)
Body mass index (kg/m2) 0.083%
<25 223 93.05 (9.43)
25-29.9 174 91.08 (11.34)
>30 25 89.63 (10.12)
Exercise 0.412°
Yes 168 9153 (9.70)
No 254 92.37 (10.74)
Alcohol status 0.1592
Current drinker 140 93.39 (8.53)
Ex-drinker 115 91.17 (10.94)
Never drunk 167 9149 (11.20)
Smoke status 0.1992
Current smoker 22 88.70 (11.63)
Ex-smoker 147 92.83 (10.12)
Never smoking 253 91.87 (10.32)
Depression <0.001°
Yes 132 85.16 (12.94)
No 290 95.16 (6.95)
Hypertension 0.562°
Yes 283 92.24 (10.04)
No 139 91.62 (10.94)
Diabetes 0.804°
Yes 116 91.83 (10.82)
No 306 92.11 (10.16)
Cognitive impairment 0.473°
MCls 276 91.77 (10.23)
Controls 146 92,53 (10.55)
MCls: Mild Cognitive Impairment subjects; SD: Standard Deviation
& ANOVA Test; T Test
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Table 5. HRQoL mean (standard deviation) stratified groups by a covariate in controls (N = 146)

N Mean (SD) p-value
Age (years) 0.8482
<70 22 91.35 (11.38)
70-79 116 92.76  (10.56)
>80 8 92.45 (8.95)
Gender 0.331°
Male 80 93.31 (10.25)
Female 66 91.60 (10.90)
Education 0.0022
Up to primary school 45 87.97 (14.06)
Secondary school 32 95.29 (6.96)
High school 37 92.62 (9.15)
Above high school 32 96.08 (6.57)
Monthly Income (million won) 0.6482
<1 36 91.38 (11.49)
1-2 31 91.17 (9.70)
2-3 27 92.46 (12.26)
3-5 32 93.56 (10.21)
>5 20 95.18 (8.19)
Marital status 0.568°
Married 124 92.74 (10.77)
Lost or other status 22 91.34 (9.35)
Body mass index (kg/m2) 0.083%
<25 77 94.16 (8.60)
25-29.9 62 91.16 (11.92)
>30 7 86.78 (14.69)
Exercise 0.374°
Yes 58 93.49 (8.91)
No 88 91.90 (11.51)
Alcohol status 0.4342
Current drinker 55 93.73 (8.16)
Ex-drinker 32 90.69 (13.08)
Never drunk 59 9242 (11.02)
Smoke status 0.1242
Current smoker 5 83.13 (15.62)
Ex-smoker 50 92,57 (10.86)
Never smoking 91 93.03 (9.96)
Depression <0.001°
Yes 34 82.59 (14.50)
No 112 95.55 (6.59)
Hypertension 0.219°
Yes 95 93.32  (9.96)
No 51 91.06 (11.53)
Diabetes 0.244°
Yes 54 91.20 (11.10)
No 92 93.31 (10.19)

SD: Standard Deviation
a ANOVA Test; ™ T Test
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Table 6. HRQoL mean (standard deviation) stratified groups by a covariate in MCls (n = 276)

N Mean (SD) p-value
Age (years) 0.459@
<70 37 93.67 (7.67)
70-79 187 91.58 (10.51)
>80 52 91.10 (10.81)
Gender 0.078°
Male 161 92.69 (9.48)
Female 115 90.49 (11.11)
Education 0.1362
Up to primary school 59 89.59 (10.71)
Secondary school 64 91.13 (11.48)
High school 80 92,18 (10.50)
Above high school 73 93.65 (7.93)
Monthly Income (million won) 0.0862
<1 58 89.91 (13.36)
1-2 80 9230 (9.32)
2-3 64 90.10 (9.12)
3-5 50 94.63 (8.66)
>5 24 93.05 (9.28)
Marital status 0.157°
Married 225 9219 (10.51)
Lost or other status 51 89.94 (8.75)
Body mass index (kg/m2) 0.491%
<25 146 92.46 (9.82)
25-29.9 112 91.04 (11.05)
>30 18 90.74  (7.99)
Exercise 0.090°
Yes 110 90.49 (9.98)
No 166 92.62 (10.33)
Alcohol status 0.3062
Current drinker 85 93.18 (8.80)
Ex-drinker 83 91.36 (10.07)
Never drunk 108 90.99 (11.32)
Smoke status 0.3472
Current smoker 17 90.34 (10.20)
Ex-smoker 97 9296 (9.77)
Never smoking 162 91.21 (10.49)
Depression <0.001°
Yes 98 86.06 (12.30)
No 178 9492 (7.18)
Hypertension 0.853"
Yes 188 91.69 (10.06)
No 88 91.94 (10.64)
Diabetes 0.595°
Yes 62 92.38 (10.63)
No 214 91.60 (10.13)

MCls: mild cognitive impairment subjects; SD: Standard Deviation

& ANOVA Test; > T Test
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Table 7. Mean (standard deviation) of HRQoL and SNSB-C in all subjects (N = 422), controls (N = 146), and MCls (N = 276).

All Controls MCls
Mean (SD) Mean (SD) Mean (SD) p-value?

HRQoL

EQ-5D Index 92.04 (10.33) 92.53 (10.55) 91.77 (10.23) 0.473
Cognitive ability

MMSE 26.84 (2.46) 2750 (2.17) 26.50 (2.54) <0.001

CDR 0.35 (0.29) 0.26 (0.26) 0.40 (0.29) <0.001
SNSB-C
Attention

DST forward 62.11 (15.43) 66.36 (15.60) 59.86 (14.88) <0.001

DST backward 4559 (14.19) 50.09 (16.25) 4321 (12.35) <0.001

DST total 54.34 (13.03) 58.70 (13.89) 52.02 (11.94) <0.001
Language

S-K-BNT 79.26 (14.01) 84.98 (10.64) 76.23 (14.64) <0.001
Visuospatial function

RCFT 88.52 (14.47) 9424 (6.19) 85.50 (16.54) <0.001
Memory

SVLT-E: IR 4751 (13.65) 53.82 (11.94) 44,17 (13.33) <0.001

SVLT-E: DR 36.63 (24.53) 4749 (21.89) 30.89 (23.94) <0.001

SVLT-E: REC 82.79 (11.51) 89.81 (7.01) 79.08 (11.69) <0.001
Frontal/executive function

COWAT: semantic 45.36 (13.59) 53.15 (12.88) 41.24 (12.09) <0.001

(animal)

COWAT: phonemic (/g/) 26.75 (13.12) 3221 (13.53) 23.85 (11.95) <0.001

COWAT total 36.05 (11.44) 42,68 (11.18) 3255 (9.94) <0.001

K-CWST: CR 32.04 (12.18) 38.53 (10.04) 28.61 (11.83) <0.001

DSC 3250 (11.45) 36.42 (10.69) 3043 (11.31) <0.001

K-TMT-E: part B 2447  (21.53) 15.74  (7.53) 290.08 (24.87) <0.001

COWAT: Controlled Oral Word Association Test; CR: color reading; CDR: Clinical Dementia Rating; DR: delayed recall; DSC: Digit Symbol Coding;
DST: Digit Span Test; Health related quality of life: HRQoL; IR: immediate recall; K-TMT-E: Korean-Trail Making Test-Elderly’s version; MCIs: Mild
Cognitive Impairment subjects; MMSE: Mini Mental State Examination; RCFT: Rey Complex Figure Test; REC: recognition; SD: Standard Deviation;
S-K-BNT: short form of the Korean-Boston Naming Test; K-CWST: Korean-Color Word Stroop Test; SVLT-E: Seoul Verbal Learning Test-Elderly’s

version.
a T Test
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2) SNSB 949 AAF A4¢F HRQoL® Z&&A

<Table 8>°|A F9o] H=g 94 A4 Digit Span Test forward,
backward, total (DST forward : r = 0.12, p—value = 0.011; DST
backward: r = 0.11, p—value = 0.016; DST total: r = 0.14, p—value
= 0.005), 18] 6709 H3A7s AA A5E T COWAT: semantic
(animal) & A9 5709 H7F &5 HRQoLO] sxobx= 2l
FAAFeE Fost AABAC At (COWAT: phonemic (/g/): r
=0.22, p—value < 0.001; COWAT total: r = 0.17 p—value = 0.001;
K—=CWST:DR:r = 0.15, p—value = 0.001; DSC: r = 0.22, p—value <
0.001) K-TMT-E part B FHARAZF] Aojd4= HRQoLO]

Golx| = AAAA T AAJT (r = —0.19, p—value < 0.001).
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Table 8. Pearson correlation coefficient between HRQoL and SNSB-C (N = 422)

HRQoL
r p-value

Attention

DST forward 0.12 0.011

DST backward 0.11 0.016

DST total 0.14 0.005
Language

S-K-BNT 0.07 0.137
Visuospatial function

RCFT 0.02 0.652
Memory

SVLT-E: IR 0.08 0.084

SVLT-E: DR 0.03 0.610

SVLT-E: REC -0.01 0.939
Frontal/executive function

COWAT: semantic (animal) 0.07 0.126

COWAT: phonemic (/g/) 0.22 <0.001

COWAT total 0.17 0.001

K-CWST: CR 0.15 0.002

DSC 0.22 <0.001

K-TMT-E: part B -0.19 <0.001

COWAT: Controlled Oral Word Association Test; CR: color reading; DR:
delayed recall; DSC: Digit Symbol Coding; DST: Digit Span Test; Health
related quality of life: HRQoL; IR: immediate recall; K-TMT-E: Korean-Trail
Making Test-Elderly’s version; MCIs: Mild Cognitive Impairment subjects;
RCFT: Rey Complex Figure Test; REC: recognition; S-K-BNT: short form of
the Korean-Boston Naming Test; K-CWST: Korean-Color Word Stroop Test;
SVLT-E: Seoul Verbal Learning Test-Elderly’s version.
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Table 9. Beta coefficient (standard error) of linear model between tests in SNSB-C and HRQoL in all subjects (N = 422)

Unadjusted Model Model 1 Model 2 Model 3

B (SE) p-value B (SE)  p-value B (SE)  p-value B (SE)  p-value

Attention
DST forward 0.06  (0.02) 0.018 0.03  (0.03)  0.235 0.02  (0.03) 0370 0.02  (0.02) 0.321
DST backward 0.04  (0.02) 0.032 0.02  (0.02) 0.299 0.02  (0.02) 0254 0.00 (0.02) 0.793
DST total 0.07  (0.03) 0.009 0.04  (0.03)  0.190 0.04  (0.03) 0.227 0.02  (0.03) 0422
Language
S-K-BNT 0.04  (0.03) 0.208 -0.01  (0.04) 0.708  -0.02 (0.04)  0.549 0.00 (0.03) 0.936
Visuospatial function
RCFT 0.01  (0.03) 0.755 -0.02  (0.03) 0484  -0.02 (0.03) 049  -0.02 (0.02) 0.348
Memory
SVLT-E: IR 0.03  (0.02) 0.078 0.03  (0.02) 0.151 0.03  (0.02) 0.168 0.01  (0.02) 0.428
SVLT-E: DR 0.00  (0.00) 0.860 0.00  (0.00) 0.625 0.00  (0.00)  0.463 0.00  (0.00) 0.285
SVLT-E: REC -0.01  (0.04) 0.713 -0.04 (0.04) 0.361 -0.04 (0.04) 0377 -0.02 (0.04) 0.583
Frontal/executive function
COWAT: semantic (animal) 0.04  (0.02) 0.065 0.02  (0.02) 0318 0.02  (0.02) 0.443 0.01  (0.02) 0.781
COWAT: phonemic (/g/) 0.03  (0.01) <0.001 0.03  (0.01) 0.012 0.03 (0.01) 0.017 0.02 (0.01) 0.107
COWAT total 0.07  (0.02) 0.001 0.06  (0.02) 0.011 0.05 (0.02) 0.023 0.03  (0.02) o0.111
K-CWST: CR 0.03  (0.01) 0.022 0.02  (0.01) 0.109 0.01  (0.01) 0.277 0.01  (0.01) 0.496
DSC 0.07  (0.02) <0.001 0.07  (0.02) <0.001 0.06 (0.02) 0.002 0.04 (0.02) 0.017
K-TMT-E: part B -0.04 (0.01) <0.001 -0.04 (0.01)  0.003 -0.03  (0.01)  0.011 -0.03  (0.01) 0.018

COWAT: Controlled Oral Word Association Test; CR: color reading; DR: delayed recall; DSC: Digit Symbol Coding; DST: Digit Span Test; Health
related quality of life: HRQoL; IR: immediate recall; K-TMT-E: Korean-Trail Making Test-Elderly’s version; MCls: Mild Cognitive Impairment subjects;
RCFT: Rey Complex Figure Test; REC: recognition; SE: Standard Error; S-K-BNT: short form of the Korean-Boston Naming Test; K-CWST: Korean-
Color Word Stroop Test; SVLT-E: Seoul Verbal Learning Test-Elderly’s version.

Model 1: Age, gender, education, cognitive impairment

Model 2: Model 1 + income, marital status, exercise, alcohol status, smoke status

Model 3: Model 2 + depression, hypertension, diabetes
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Table 10. Beta coefficient (standard error) of linear model between tests in SNSB-C and HRQoL in stratified subjects by education (up to secondary school (U): N = 200; high school or above (H): N

=222)
Unadjusted Model Model 1 Model 2 Model 3
B (SE) p-value B (SE) p-value B (SE) p-value B (SE) p-value
Attention
DST forward U -0.01 (0.04) 0.811 -0.01 (0.04) 0.731 -0.01 (0.04) 0.747 0.00 (0.04) 0.993
H 0.09 (0.03) 0.003 0.08 (0.03) 0.022 0.06 (0.03) 0.061 0.05 (0.03) 0.108
DST backward U 0.00 (0.03) 0.861 0.00 (0.03) 0.942 0.00 (0.03) 0.998 -0.01 (0.03) 0.814
H 0.06 (0.03) 0.015 0.05 (0.03) 0.048 0.05 (0.03) 0.056 0.02 (0.03) 0.402
DST total U -0.01 (0.04) 0.848 -0.02 (0.05) 0.686 -0.02 (0.05) 0.738 -0.01 (0.04) 0.822
H 0.11 (0.03) 0.001 0.09 (0.04) 0.011 0.08 (0.04) 0.025 0.05 (0.03) 0.132
Language
S-K-BNT u 0.01 (0.05) 0.761 -0.02 (0.05) 0.757 -0.01 (0.05) 0.884 0.04 (0.05) 0.464
H 0.03 (0.05) 0.515 -0.01 (0.05) 0.811 -0.07 (0.05) 0.183 -0.05 (0.05) 0.261
Visuospatial function
RCFT u 0.00 (0.03) 0.942 -0.01 (0.03) 0.799 0.00 (0.04) 0.979 0.01 (0.03) 0.803
H -0.02 (0.05) 0.642 -0.06 (0.05) 0.306 -0.07 (0.06) 0.221 -0.11 (0.05) 0.039
Memory
SVLT-E: IR u 0.02 (0.02) 0.469 0.04 (0.03) 0.206 0.05 (0.03) 0.105 0.04 (0.03) 0.185
H 0.03 (0.03) 0.221 0.02 (0.03) 0.413 0.01 (0.03) 0.712 0.00 (0.03) 0.874
SVLT-E: DR u 0.00 (0.01) 0.972 0.00 (0.01) 0.866 0.00 (0.01) 0.981 0.00 0.01) 0.544
H 0.00 (0.01) 0.573 -0.01 (0.01) 0.311 -0.01 (0.01) 0.131 -0.01 0.01) 0.135
SVLT-E: REC u -0.07 (0.07) 0.334 -0.07 (0.08) 0.374 -0.07 (0.08) 0.422 -0.04 (0.08) 0.621
H 0.01 (0.04) 0.825 -0.02 (0.05) 0.669 -0.03 (0.05) 0.573 -0.03 (0.04) 0.552
Frontal/executive function
COWAT: semantic (animal) U 0.05 (0.03) 0.197 0.05 (0.04) 0.194 0.05 (0.04) 0.196 0.04 (0.04) 0.233
H 0.01 (0.02) 0.611 0.00 (0.03) 0.911 -0.02 (0.03) 0.415 -0.03 (0.02) 0.272
COWAT: phonemic (/g/) U 0.02 (0.01) 0.251 0.01 (0.01) 0.320 0.02 (0.01) 0.255 0.01 0.01) 0.578
H 0.06 (0.01) <0.001 0.05 (0.02) 0.001 0.05 (0.02) 0.007 0.04 (0.02) 0.014
COWAT total U 0.05 (0.03) 0.099 0.06 (0.04) 0.098 0.06 (0.04) 0.082 0.05 (0.03) 0.148
H 0.06 (0.02) 0.019 0.05 (0.03) 0.078 0.03 (0.03) 0.342 0.02 (0.03) 0.572
K-CWST: CR U 0.02 (0.02) 0.248 0.03 (0.02) 0.200 0.03 (0.02) 0.205 0.02 (0.02) 0.276
H 0.02 (0.01) 0.163 0.02 (0.02) 0.360 0.01 (0.02) 0.712 0.00 (0.02) 0.832
DSC U 0.05 (0.02) 0.068 0.06 (0.03) 0.049 0.06 (0.03) 0.058 0.05 (0.03) 0.045
H 0.10 (0.02) <.0001 0.09 (0.03) <0.001 0.08 (0.03) 0.002 0.05 (0.03) 0.034
K-TMT-E: part B U -0.02 (0.02) 0.203 -0.03 (0.02) 0.184 -0.03 (0.02) 0.195 -0.03 (0.02) 0.153
H -0.05 (0.01) <0.001 -0.05 (0.02) 0.001 -0.04 (0.02) 0.011 -0.03 (0.01) 0.035

COWAT: Controlled Oral Word Association Test; CR: color reading; DR: delayed recall; DSC: Digit Symbol Coding; DST: Digit Span Test; Health related quality of life: HRQoL; IR: immediate recall;
K-TMT-E: Korean-Trail Making Test-Elderly’s version; MCls: Mild Cognitive Impairment subjects; RCFT: Rey Complex Figure Test; REC: recognition; SE: Standard Error; S-K-BNT: short form of

the Korean-Boston Naming Test; K-CWST: Korean-Color Word Stroop Test; SVLT-E: Seoul Verbal Learning Test-Elderly’s version.
Model 1: Age, cognitive impairment

Model 2: Model 1 + income, marital status, exercise, alcohol status, smoke status

Model 3: Model 2 + depression, hypertension, diabetes
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Table 11. Beta coefficient (standard error) of linear model between tests in SNSB-C and HRQoL in stratified subjects by monthly income (Under 1 million won (U): N = 94; 1 million or above (H):

N = 328)
Unadjusted Model Model 1 Model 2 Model 3
B (SE) p-value B (SE) p-value B (SE) p-value B (SE) p-value
Attention
DST forward u 0.08 (0.06) 0.206 0.08 (0.07) 0.227 0.06 (0.07) 0.431 0.06 (0.07) 0.371
H 0.05 (0.03) 0.073 0.01 (0.03) 0.789 0.00 (0.03) 0.886 0.00 (0.03) 0.929
DST backward u 0.03 (0.04) 0.383 0.03 (0.04) 0.426 0.02 (0.04) 0.539 -0.02 (0.04) 0.577
H 0.04 (0.02) 0.049 0.01 (0.02) 0.608 0.01 (0.02) 0.540 0.00 (0.02) 0.867
DST total u 0.08 (0.07) 0.204 0.09 (0.07) 0.225 0.07 (0.08) 0.408 0.02 (0.07) 0.777
H 0.06 (0.03) 0.031 0.01 (0.03) 0.645 0.01 (0.03) 0.800 0.00 (0.03) 0.968
Language
S-K-BNT u -0.11 (0.09) 0.218 -0.20 0.11) 0.081 -0.21 (0.12) 0.079 -0.11 (0.11) 0.333
H 0.07 (0.03) 0.030 0.02 (0.04) 0.619 0.01 (0.04) 0.710 0.03 (0.03) 0.363
Visuospatial function
RCFT U 0.04 (0.06) 0.481 0.04 (0.07) 0.570 0.05 (0.07) 0.450 0.02 (0.07) 0.798
H -0.01 (0.03) 0.633 -0.04 (0.03) 0.153 -0.04 (0.03) 0.167 -0.04 (0.03) 0.149
Memory
SVLT-E: IR u 0.02 (0.03) 0.629 0.01 (0.04) 0.744 0.02 (0.04) 0.602 -0.01 (0.04) 0.860
H 0.04 (0.02) 0.093 0.04 (0.03) 0.154 0.04 (0.03) 0.147 0.03 (0.02) 0.231
SVLT-E: DR u 0.00 (0.01) 0.723 -0.01 (0.01) 0.531 -0.01 (0.01) 0.498 -0.02 (0.01) 0.139
H 0.00 (0.00) 0.681 0.00 (0.00) 0.672 0.00 (0.00) 0.590 0.00 (0.00) 0.480
SVLT-E: REC U -0.03 (0.11) 0.779 -0.11 (0.14) 0.433 -0.10 (0.15) 0.523 -0.05 (0.14) 0.743
H -0.01 (0.04) 0.763 -0.03 (0.04) 0.486 -0.03 (0.04) 0.555 -0.01 (0.04) 0.733
Frontal/executive function
COWAT: semantic (animal) u 0.05 (0.06) 0.344 0.05 (0.07) 0.426 0.05 (0.07) 0.434 0.03 (0.06) 0.640
H 0.03 (0.02) 0.125 0.01 (0.02) 0.705 0.00 (0.02) 0.898 -0.01 (0.02) 0.703
COWAT: phonemic (/g/) u 0.03 (0.03) 0.189 0.04 (0.03) 0.211 0.04 (0.03) 0.161 0.02 (0.03) 0.524
H 0.03 (0.01) 0.001 0.02 (0.01) 0.033 0.02 (0.01) 0.051 0.01 (0.01) 0.196
COWAT total u 0.08 (0.05) 0.137 0.09 (0.06) 0.150 0.10 (0.07) 0.120 0.07 (0.06) 0.280
H 0.06 (0.02) 0.002 0.04 (0.02) 0.064 0.04 (0.02) 0.121 0.02 (0.02) 0.405
K-CWST: CR u 0.03 (0.03) 0.329 0.03 (0.04) 0.388 0.04 (0.04) 0.354 0.02 (0.04) 0.594
H 0.02 (0.01) 0.042 0.02 (0.01) 0.154 0.01 (0.01) 0.417 0.01 (0.01) 0.676
DSC u 0.05 (0.03) 0.154 0.07 (0.04) 0.114 0.07 (0.05) 0.141 0.03 (0.04) 0.530
H 0.08 (0.02) <.0001 0.07 (0.02) 0.002 0.06 (0.02) 0.010 0.05 (0.02) 0.021
K-TMT-E: part B U -0.04 (0.03) 0.131 -0.06 (0.04) 0.095 -0.07 (0.04) 0.076 -0.05 (0.04) 0.199
H -0.04 (0.01) 0.000 -0.03 (0.01) 0.018 -0.02 (0.01) 0.052 -0.02 (0.01) 0.056

COWAT: Controlled Oral Word Association Test; CR: color reading; DR: delayed recall; DSC: Digit Symbol Coding; DST: Digit Span Test; Health related quality of life: HRQoL; IR: immediate recall;
K-TMT-E: Korean-Trail Making Test-Elderly’s version; MCls: Mild Cognitive Impairment subjects; RCFT: Rey Complex Figure Test; REC: recognition; SE: Standard Error; S-K-BNT: short form of

the Korean-Boston Naming Test; K-CWST: Korean-Color Word Stroop Test; SVLT-E: Seoul Verbal Learning Test-Elderly’s version.
Model 1: Age, gender, education, cognitive impairment

Model 2: Model 1 + marital status, exercise, alcohol status, smoke status

Model 3: Model 2 + depression, diabetes, hypertension
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Table 12. Beta coefficient (standard error) of linear model between tests in SNSB-C and HRQoL in stratified subjects by depression status (Yes: n = 132; No: n = 290)

Unadjusted Model Model 1 Model 2 Model 3
B (SE) p-value B (SE) p-value B (SE) p-value B (SE) p-value
Attention
DST forward Yes 0.07 (0.05) 0.217 0.07 (0.06) 0.248 0.05 (0.06) 0.396 0.05 (0.06) 0.440
No 0.02 (0.02) 0.291 0.01 (0.02) 0.553 0.01 (0.02) 0.477 0.02 (0.02) 0.443
DST backward Yes 0.01 (0.03) 0.688 0.01 (0.04) 0.764 0.02 (0.04) 0.625 0.01 (0.04) 0.829
No 0.01 (0.02) 0.582 0.00 (0.02) 0.988 0.01 (0.02) 0.722 0.01 (0.02) 0.699
DST total Yes 0.06 (0.06) 0.294 0.07 (0.07) 0.318 0.06 (0.07) 0.367 0.05 0.07) 0.455
No 0.02 (0.02) 0.355 0.01 (0.02) 0.727 0.01 (0.02) 0.521 0.02 (0.02) 0.490
Language
S-K-BNT Yes -0.03 (0.08) 0.731 -0.08 (0.09) 0.375 -0.06 (0.09) 0.488 -0.06 (0.09) 0.481
No 0.05 (0.02) 0.048 0.04 (0.03) 0.124 0.04 (0.03) 0.162 0.04 (0.03) 0.154
Visuospatial function
RCFT Yes -0.07 (0.05) 0.194 -0.07 (0.06) 0.196 -0.08 (0.06) 0.193 -0.09 (0.06) 0.164
No 0.02 (0.02) 0.253 0.01 (0.02) 0.513 0.02 (0.02) 0.474 0.02 (0.02) 0.493
Memory
SVLT-E: IR Yes 0.00 (0.03) 0.882 0.01 (0.04) 0.756 0.03 (0.04) 0.529 0.03 (0.04) 0.490
No 0.02 (0.02) 0.148 0.02 (0.02) 0.373 0.02 (0.02) 0.179 0.02 (0.02) 0.233
SVLT-E: DR Yes -0.01 (0.01) 0.340 -0.01 (0.01) 0.346 -0.01 (0.01) 0.350 -0.01 (0.01) 0.274
No 0.00 (0.00) 0.737 0.00 (0.00) 0.858 0.00 (0.00) 0.762 0.00 (0.00) 0.771
SVLT-E: REC Yes -0.16 0.11) 0.129 -0.14 0.12) 0.258 -0.13 (0.12) 0.284 -0.13 0.12) 0.302
No 0.02 (0.03) 0.463 0.00 (0.03) 0.880 0.02 (0.03) 0.639 0.02 (0.03) 0.611
Frontal/executive function
COWAT: semantic (animal) Yes 0.01 (0.05) 0.822 0.04 (0.06) 0.450 0.05 (0.06) 0.398 0.05 (0.06) 0.371
No 0.01 (0.02) 0.557 0.00 (0.02) 0.989 0.00 (0.02) 0.786 0.00 (0.02) 0.796
COWAT: phonemic (/g/) Yes 0.02 (0.02) 0.428 0.02 (0.02) 0.465 0.01 (0.02) 0.696 0.01 (0.02) 0.790
No 0.02 (0.01) 0.015 0.02 (0.01) 0.046 0.02 (0.01) 0.049 0.02 0.01) 0.047
COWAT total Yes 0.05 (0.04) 0.294 0.08 (0.05) 0.132 0.07 (0.06) 0.207 0.07 (0.06) 0.222
No 0.03 (0.01) 0.082 0.02 (0.02) 0.232 0.02 (0.02) 0.305 0.02 (0.02) 0.295
K-CWST: CR Yes 0.02 (0.02) 0.450 0.03 (0.03) 0.278 0.02 (0.03) 0.438 0.02 (0.03) 0.540
No 0.01 (0.01) 0.438 0.00 (0.01) 0.943 0.00 (0.01) 0.844 0.00 0.01) 0.818
DSC Yes 0.09 (0.03) 0.012 0.11 (0.04) 0.007 0.10 (0.04) 0.019 0.10 (0.04) 0.025
No 0.02 (0.01) 0.172 0.01 (0.02) 0.595 0.01 (0.02) 0.577 0.01 (0.02) 0.561
K-TMT-E: part B Yes -0.05 (0.02) 0.039 -0.06 (0.03) 0.024 -0.06 (0.03) 0.038 -0.06 (0.03) 0.046
No -0.02 (0.01) 0.040 -0.01 (0.01) 0.166 -0.01 (0.01) 0.316 -0.01 (0.01) 0.320

COWAT: Controlled Oral Word Association Test; CR: color reading; DR: delayed recall; DSC: Digit Symbol Coding; DST: Digit Span Test; Health related quality of life: HRQoL; IR: immediate recall;
K-TMT-E: Korean-Trail Making Test-Elderly’s version; MCIs: mild cognitive impairment subjects; RCFT: Rey Complex Figure Test; REC: recognition; SE: Standard Error; S-K-BNT: short form of
the Korean-Boston Naming Test; K-CWST: Korean-Color Word Stroop Test; SVLT-E: Seoul Verbal Learning Test-Elderly’s version.
Model 1: Age, gender, education, cognitive impairment
Model 2: Model 1 + income, marital status, exercise, alcohol status, smoke status

Model 3: Model 2 + hypertension, diabetes
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Table 13. COWAT: phonemic (/g/) mean (standard deviation) stratified groups by a covariate in all

subjects (N = 422)

N Mean (SD) p-value
Age (years) 0.017 ¢
<70 59 29.66 (14.12)
70-79 303 26.94 (13.10)
>80 60 22.89 (11.46)
Gender 0.315°
Male 241 27.30 (13.31)
Female 181 26.00 (12.87)
Education <0.0012
Up to primary school 104 21.79 (11.21)
Secondary school 96 22.36 (10.56)
High school 117 28.52 (11.76)
Above high school 105 33.68 (14.90)
Monthly Income (million won) 0.0052
<1 94 25.07 (11.36)
1-2 111 25.14 (11.90)
2-3 91 25.35 (13.42)
3-5 82 29.88 (14.02)
>5 44 31.44 (15.48)
Marital status 0.194°
Married 349 27.13 (13.37)
Lost or other status 73 24,93 (11.79)
Body mass index (kg/m2) 0.2772
<25 223 27.61 (13.35)
25-29.9 174 26.03 (13.16)
>30 25 24.00 (10.36)
Exercise 0.449°
Yes 168 27.34 (13.70)
No 254 26.35 (12.74)
Alcohol status 0.796°
Current drinker 140 27.36 (13.38)
Ex-drinker 115 26.49 (12.89)
Never drunk 167 26.41 (13.13)
Smoke status 0.2082
Current smoker 22 2242 (12.27)
Ex-smoker 147 27.66 (13.58)
Never smoking 253 26.59 (12.89)
Depression <0.001°
Yes 132 23.26 (11.85)
No 290 28.33 (13.39)
Hypertension 0.558
Yes 283 27.01 (12.54)
No 139 26.21 (14.28)
Diabetes 0.191°
Yes 116 28.10 (14.78)
No 306 26.23 (12.43)
Cognitive impairment <0.001°
MCls 276 23.85 (11.95)
Controls 146 32.21 (13.53)

COWAT: Controlled Oral Word Association Test; MCIs: Mild Cognitive Impairment subjects; SD:

Standard Deviation
a ANOVA Test: P T Test
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Table 14. COWAT: phonemic (/g/) mean (standard deviation) stratified groups by a covariate in

controls (N = 146)

N Mean (SD) p-value
Age (years) 0.350 2
<70 22 36.06 (16.95)
70-79 116 31.58 (13.06)
>80 8 30.83 (8.68)
Gender 0.050°
Male 80 3421 (14.07)
Female 66 29.80 (12.54)
Education <0.0012
Up to primary school 45 2519 (10.93)
Secondary school 32 26.88 (9.43)
High school 37 35.32 (10.87)
Above high school 32 43.85 (14.45)
Monthly Income (million won) 0.0362
<1 36 30.93 (10.44)
1-2 31 29.68 (13.62)
2-3 27 28.52 (11.49)
3-5 32 3479 (15.79)
>5 20 39.33 (14.81)
Marital status 0.934°
Married 124 3218 (14.07)
Lost or other status 22 3242 (10.24)
Body mass index (kg/m2) 0.816%
<25 77 31.99 (13.53)
25-29.9 62 32.80 (13.71)
>30 7 29.52 (13.53)
Exercise 0.373°
Yes 58 33.45 (14.46)
No 88 31.40 (12.91)
Alcohol status 0.705%
Current drinker 55 31.94 (14.18)
Ex-drinker 32 33.96 (13.16)
Never drunk 59 3153 (13.27)
Smoke status 0.1442
Current smoker 5 30.00 (20.14)
Ex-smoker 50 35.27 (13.64)
Never smoking 91 30.66 (12.96)
Depression 0.257°
Yes 34 29.90 (11.15)
No 112 32.92 (14.15)
Hypertension 0.106°
Yes 95 33.54 (12.30)
No 51 29.74 (15.40)
Diabetes 0.099 °
Yes 54 34.63 (15.45)
No 92 30.80 (12.14)

COWAT: Controlled Oral Word Association Test; MCls: Mild Cognitive Impairment subjects; SD:

Standard Deviation
a ANOVA Test: P T Test
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Table 15. COWAT: phonemic (/g/) mean (standard deviation) stratified groups by a covariate in

MCIs (N = 276)
N Mean (SD) p-value
Age (years) 0.243 ¢
<70 37 25.86 (10.67)
70-79 187 2406 (12.30)
>80 52 21.67 (11.40)
Gender 0.975°
Male 161 23.87 (11.50)
Female 115 23.83 (12.60)
Education <0.0012
Up to primary school 59 19.21 (10.82)
Secondary school 64 20.10 (10.44)
High school 80 25.38 (10.85)
Above high school 73 29.22 (12.83)
Monthly Income (million won) 0.2332
<1 58 21.44 (10.41)
1-2 80 23.38 (10.75)
2-3 64 24.01 (14.03)
3-5 50 26.73 (11.89)
>5 24 2486 (12.93)
Marital status 0.154°
Married 225 2434 (12.13)
Lost or other status 51 21.70 (10.98)
Body mass index (kg/m2) 0.103%
<25 146 2530 (12.70)
25-29.9 112 2229 (11.26)
>30 18 21.85 (8.34)
Exercise 0.762°
Yes 110 2412 (12.17)
No 166 23.67 (11.84)
Alcohol status 0.8832
Current drinker 85 2439 (12.02)
Ex-drinker 83 23.61 (11.63)
Never drunk 108 2361 (12.23)
Smoke status 0.4032
Current smoker 17 20.20 (8.54)
Ex-smoker 97 23.75 (11.83)
Never smoking 162 2430 (12.31)
Depression 0.003°
Yes 98 20.95 (11.25)
No 178 25.45 (12.06)
Hypertension 0.766 °
Yes 188 2371 (11.33)
No 88 2417 (13.25)
Diabetes 0.284°
Yes 62 2242 (11.57)
No 214 24.27 (12.05)

COWAT: Controlled Oral Word Association Test; MCls: Mild Cognitive Impairment subjects; SD:

Standard Deviation
a ANOVA Test: P T Test
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Table 16. DSC mean (standard deviation) stratified groups by a covariate in all subjects (N = 422)

N Mean (SD) p-value
Age (years) <0.0012
<70 59 39.68 (12.33)
70-79 303 32.25 (10.82)
>80 60 26.72 (10.06)
Gender 0.685°
Male 241 32.31 (10.03)
Female 181 32.76 (13.12)
Education <0.0012
Up to primary school 104 24.66 (9.21)
Secondary school 96 29.05 (8.98)
High school 117 35.66 (9.99)
Above high school 105 39.91 (11.07)
Monthly Income (million won) <0.0012
<1 94 29.32 (11.78)
1-2 111 30.14 (10.27)
2-3 91 32.16 (12.13)
3-5 82 35.82 (10.14)
>5 44 39.78 (10.00)
Marital status 0.046°
Married 349 33.01 (11.21)
Lost or other status 73 30.08 (12.31)
Body mass index (kg/m2) 0.098°2
<25 223 3355 (11.95)
25-29.9 174 3158 (11.02)
>30 25 29.56 (8.80)
Exercise 0.013°
Yes 168 34.20 (11.88)
No 254 31.38 (11.04)
Alcohol status 0.0272
Current drinker 140 34.60 (11.56)
Ex-drinker 115 31.15 (10.39)
Never drunk 167 31.67 (11.86)
Smoke status 0.0132
Current smoker 22 26.28 (8.13)
Ex-smoker 147 33.85 (10.35)
Never smoking 253 32.26  (12.12)
Depression <0.001°
Yes 132 28.72  (9.71)
No 290 34.22 (11.78)
Hypertension 0.804
Yes 283 32.60 (11.21)
No 139 32.30 (11.96)
Diabetes 0.400°
Yes 116 33.26 (11.38)
No 306 3221 (11.48)
Cognitive impairment <0.001°
MCls 276 30.43 (11.31)
Controls 146 36.42 (10.69)

DSC: Digit Symbol Coding; MCls: Mild Cognitive Impairment subjects; SD: Standard Deviation

& ANOVA Test; > T Test
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Table 17. DSC mean (standard deviation) stratified groups by a covariate in controls (N = 146)

N Mean (SD) p-value
Age (years) <0.0012
<70 22 4422 (13.72)
70-79 116 35.40 (9.50)
>80 8 29.70 (7.55)
Gender 0.844°
Male 80 36.58 (8.83)
Female 66 36.23 (12.64)
Education <0.0012
Up to primary school 45 28.49 (6.79)
Secondary school 32 33.86 (7.95)
High school 37 41.17 (8.91)
Above high school 32 44.64 (10.88)
Monthly Income (million won) 0.031%
<1 36 34.04 (9.31)
1-2 31 33.83 (10.13)
2-3 27 37.43 (13.30)
3-5 32 36.91 (9.16)
>5 20 4256 (10.37)
Marital status 0.450°
Married 124 36.70 (10.70)
Lost or other status 22 34.83 (10.73)
Body mass index (kg/m2) 0.2912
<25 77 37.53 (10.22)
25-29.9 62 35,56 (11.02)
>30 7 31.90 (12.47)
Exercise 0.067°
Yes 58 3841 (11.24)
No 88 35.11 (10.16)
Alcohol status 0.8962
Current drinker 55 36.77 (11.71)
Ex-drinker 32 35.67 (8.28)
Never drunk 59 36.50 (10.99)
Smoke status 0.243%
Current smoker 5 28.87 (8.92)
Ex-smoker 50 37.31 (8.74)
Never smoking 91 36.35 (11.63)
Depression 0.025°
Yes 34 32.84 (8.80)
No 112 37.51 (11.00)
Hypertension 0.322°
Yes 95 37.06 (9.51)
No 51 35.22 (12.60)
Diabetes 0.860°
Yes 54 36.22 (11.13)
No 92 36.54 (10.48)

DSC: Digit Symbol Coding; SD: Standard Deviation

& ANOVA Test; > T Test
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Table 18. DSC mean (standard deviation) stratified groups by a covariate in MClIs (N = 276)

N Mean (SD) p-value
Age (years) <0.0012
<70 37 36.98 (10.72)
70-79 187 30.29 (11.14)
>80 52 26.26 (10.37)
Gender 0.669°
Male 161 30.18 (9.94)
Female 115 30.77 (13.03)
Education <0.0012
Up to primary school 59 21.74 (9.78)
Secondary school 64 26.64 (8.53)
High school 80 33.11 (9.46)
Above high school 73 37.83 (10.57)
Monthly Income (million won) <0.0012
<1 58 26.39 (12.26)
1-2 80 28.71 (10.03)
2-3 64 29.93 (10.96)
3-5 50 35.11 (10.75)
>5 24 37.47 (9.28)
Marital status 0.093°
Married 225 30.97 (10.99)
Lost or other status 51 28.03 (12.47)
Body mass index (kg/m2) 0.2722
<25 146 31.46 (12.29)
25-29.9 112 29.38 (10.44)
>30 18 28.65 (7.17)
Exercise 0.065°
Yes 110 31.98 (11.65)
No 166 29.40 (11.00)
Alcohol status 0.0242
Current drinker 85 33.20 (11.31)
Ex-drinker 83 29.40 (10.63)
Never drunk 108 29.04 (11.54)
Smoke status 0.063%
Current smoker 17 25.52 (8.00)
Ex-smoker 97 32.07 (10.69)
Never smoking 162 29.96 (11.82)
Depression <0.001°
Yes 98 2729 (9.64)
No 178 32.16 (11.81)
Hypertension 0.854°
Yes 188 30.34 (11.35)
No 88 30.61 (11.31)
Diabetes 0.835°
Yes 62 30.69 (11.05)
No 214 30.35 (11.42)

DSC: Digit Symbol Coding; MCls: Mild Cognitive Impairment subjects; SD: Standard Deviation

& ANOVA Test; > T Test
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Table 19. K-TMT-E: part B mean (standard deviation) stratified groups by a covariate in all subjects
(N = 422)

N Mean (SD) p-value
Age (years) 0.243 ¢
<70 59 17.84 (13.71)
70-79 303 22.89 (19.33)
>80 60 38.93 (30.68)
Gender 0.315°
Male 241 2341 (20.87)
Female 181 25.88 (22.36)
Education <0.0012
Up to primary school 104 35.16 (27.49)
Secondary school 96 26.39 (20.53)
High school 117 21.24 (19.24)
Above high school 105 1571 (11.14)
Monthly Income (million won) <0.0012
<1 94 28.35 (23.35)
1-2 111 28.54 (25.92)
2-3 91 2537 (21.21)
3-5 82 17.24 (12.23)
>5 44 1751 (13.86)
Marital status 0.015°
Married 349 23.30 (20.39)
Lost or other status 73 30.05 (25.77)
Body mass index (kg/m2) 0.395%
<25 223 24.04 (21.30)
25-29.9 174 2419 (21.46)
>30 25 30.16 (24.15)
Exercise 0.890°
Yes 168 2465 (21.81)
No 254 2435 (21.40)
Alcohol status 0.060°
Current drinker 140 20.99 (17.68)
Ex-drinker 115 26.82 (24.25)
Never drunk 167 25.76 (22.25)
Smoke status 0.0792
Current smoker 22 30.30 (25.52)
Ex-smoker 147 2156 (20.15)
Never smoking 253 25.65 (21.81)
Depression 0.018°
Yes 132 28.12 (22.86)
No 290 22.80 (20.73)
Hypertension 0.209°
Yes 283 25.39 (22.63)
No 139 2259 (19.04)
Diabetes 0.435°
Yes 116 23.14 (20.81)
No 306 2497 (21.82)
Cognitive impairment <0.001°
MCls 276 29.08 (24.87)
Controls 146 15.74 (7.53)

K-TMT-E: Korean-Trail Making Test-Elderly’s version; MCIs: Mild Cognitive Impairment
subjects; SD: Standard Deviation
a ANOVA Test: P T Test
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Table 20. K-TMT-E: part B mean (standard deviation) stratified groups by a covariate in controls (N

= 146)
N Mean (SD) p-value
Age (years) 0.011%
<70 22 13.05 (5.79)
70-79 116 15.80 (6.95)
>80 8 2229 (14.42)
Gender 0.021°
Male 80 14.06 (5.51)
Female 66 17.79 (9.04)
Education <0.0012
Up to primary school 45 19.94 (9.13)
Secondary school 32 17.32  (6.93)
High school 37 13.14 (4.84)
Above high school 32 11.27 (3.81)
Monthly Income (million won) 0.3962
<1 36 15.96 (7.41)
1-2 31 17.19 (9.22)
2-3 27 16.86 (8.25)
3-5 32 14.23 (6.22)
>5 20 14.02 (5.33)
Marital status 0.047°
Married 124 15.22 (6.79)
Lost or other status 22 18.68 (10.53)
Body mass index (kg/m2) 0.5772
<25 77 15.71 (6.68)
25-29.9 62 15.46 (8.46)
>30 7 18.62 (8.15)
Exercise 0.890°
Yes 58 15.64 (6.12)
No 88 15.81 (8.36)
Alcohol status 0.6882
Current drinker 55 16.11 (7.83)
Ex-drinker 32 14.73  (5.79)
Never drunk 59 1595 (8.11)
Smoke status 0.0102
Current smoker 5 16.80 (6.92)
Ex-smoker 50 13.16 (4.96)
Never smoking 91 17.11 (8.37)
Depression 0.020°
Yes 34 18.36 (8.82)
No 112 14.95 (6.94)
Hypertension 0.830°
Yes 95 15.65 (7.99)
No 51 15.93 (6.65)
Diabetes 0.866°
Yes 54 15.88 (7.87)
No 92 15.66 (7.36)

K-TMT-E: Korean-Trail Making Test-Elderly’s version; SD: Standard Deviation

& ANOVA Test; > T Test
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Table 21. K-TMT-E: part B mean (standard deviation) stratified groups by a covariate in MCls (N

= 276)
N Mean (SD) p-value
Age (years) <0.0012
<70 37 20.68 (16.15)
70-79 187 2729 (22.94)
>80 52 4149 (31.78)
Gender 0.416°
Male 161 28.05 (23.94)
Female 115 30.52 (26.14)
Education <0.0012
Up to primary school 59 46.77 (31.01)
Secondary school 64 30.93 (23.44)
High school 80 2498 (22.09)
Above high school 73 17.66 (12.66)
Monthly Income (million won) 0.0012
<1 58 36.04 (26.44)
1-2 80 32,94 (28.86)
2-3 64 28.95 (23.88)
3-5 50 19.17 (14.60)
>5 24 2042 (17.79)
Marital status 0.062°
Married 225 27.75 (23.76)
Lost or other status 51 34.95 (28.78)
Body mass index (kg/m2) 0.608%
<25 146 28.44 (24.80)
25-29.9 112 29.02 (24.74)
>30 18 34.65 (26.91)
Exercise 0.864°
Yes 110 29.40 (25.36)
No 166 28.87 (24.61)
Alcohol status 0.0882
Current drinker 85 24.15 (21.26)
Ex-drinker 83 31.48 (26.94)
Never drunk 108 31.12 (25.50)
Smoke status 0.2432
Current smoker 17 3427 (27.73)
Ex-smoker 97 25.89 (23.44)
Never smoking 162 3045 (25.32)
Depression 0.229°
Yes 98 3151 (25.18)
No 178 27.75 (24.66)
Hypertension 0.228°
Yes 188 30.32 (25.84)
No 88 26.44 (22.56)
Diabetes 0.895°
Yes 62 29.45 (25.98)
No 214 28.98 (24.59)

K-TMT-E: Korean-Trail Making Test-Elderly’s version; MCls Mild Cognitive Impairment subjects;

SD: Standard Deviation
a ANOVA Test: P T Test
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Table 22. Beta coefficient (standard error) of linear model between COWAT: phonemic (/g/) and
HRQoL in stratified subjects by covariate after univariate analysis of COWAT: phonemic (/g/)

Model 4
N B (SE) p-value

Frontal/executive function
COWAT: phonemic (/g/)

All subjects 422 0.02 0.01 0.079
Age

<75 271 0.02 0.01 0.056

>75 91 -0.01 0.02 0.783
Gender

Male 241 0.04 0.01 0.009

Female 181 0.00 0.01 0.978
Education

up to secondary school 200 0.00 0.01 0.776

high school or above 222 0.04 0.02 0.008
Monthly Income

Under 1 million won 94 0.03 0.03 0.369

1 million won or above 328 0.01 0.01 0.160
Marital status

Married 349 0.02 0.01 0.112

Lost or other status 73 0.01 0.02 0.520
Alcohol status

Current drinker 140 0.01 0.01 0.434

Ex-drinker 115 0.06 0.03 0.024

Never drunk 167 0.01 0.01 0.696
depression status

Yes 132 0.02 0.02 0.418

No 290 0.02 0.01 0.039
Cognitive Impairment

Yes 276 0.01 0.01 0.264

No 146 0.05 0.03 0.055

COWAT: Controlled Oral Word Association Test; MCls: Mild Cognitive Impairment subjects; SE:
Standard Error
Model 4: Age, gender, education, income, depression, cognitive impairment
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Table 23. Beta coefficient (standard error) of linear model between DSC and HRQoL in stratified

subjects by covariate after univariate analysis of DSC

Model 5
N B (SE) p-value

Frontal/executive functions
DSC

All subjects 422 0.05 0.02 0.010
Age

<75 271 0.04 0.02 0.057

>75 91 0.04 0.05 0.393
Gender

Male 241 0.04 0.03 0.175

Female 181 0.06 0.02 0.025
Education

up to secondary school 200 0.05 0.03 0.042

high school or above 222 0.06 0.03 0.025
Monthly Income

Under 1 million won 94 0.04 0.04 0.312

1 million won or above 328 0.05 0.02 0.011
Marital status

Married 349 0.05 0.02 0.020

Lost or other status 73 0.04 0.03 0.192
Alcohol status

Current drinker 140 0.02 0.03 0.456

Ex-drinker 115 0.07 0.04 0.094

Never drunk 167 0.04 0.03 0.145
depression status

Yes 132 0.11 0.04 0.011

No 290 0.01 0.02 0.533
Cognitive Impairment

Yes 276 0.03 0.02 0.175

No 146 0.12 0.04 0.004

DSC: Digit Symbol Coding; MCls: Mild Cognitive Impairment subjects; SE: Standard Error
Model 5: Age, gender, education, income, marital status, alcohol status, depression, cognitive

impairment
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AEAAAZNE BAS Model 55 AFE3 T
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[eJie]
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= —0.03, p—value = 0.011)°]*4 K—=TMT-E: part
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TAALE
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754 olsl =l (B8 = —0.03, p—value = 0.035), 9JA =2l (B =
—0.04, p—value = 0.039), & FFo] 44 FF o4 vl (B =
—0.04, p—value = 0.015), &5 FF°] 44 FF o]d2Q =2l (B =
—-0.02, p—value = 0.032), €2 =< =2 (p = —0.03, p—value =
0.016), +=<°] %+ %9 (B = -0.16, p—value 0.028),
BEJAAZN7E Qe =l (B = —0.03, p—value = 0.006) ol 3ld= =
7} Aero Al K—=TMT-E: part B 7AF Al7to] Frold4E HRQoL:E
FolA = BAIHCRE Fost BAE HelTh
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Table 24. Beta coefficient (standard error) of linear model between K-TMT-E: part B and HRQoL

in stratified subjects by covariate after univariate analysis of K-TMT-E: part B

Model 5
N B (SE) p-value

Frontal/executive function
K-TMT-E: part B

All subjects 422 -0.03 0.01 0.011
Age

<75 271 -0.03 0.01 0.035

>75 91 0.01 0.04 0.703
Gender

Male 241 -0.03 0.01 0.083

Female 181 -0.04 0.02 0.039
Education

up to secondary school 200 -0.03 0.02 0.121

high school or above 222 -0.04 0.01 0.015
Monthly Income

Under 1 million won 94 -0.05 0.04 0.194

1 million won or above 328 -0.02 0.01 0.032
Marital status

Married 349 -0.03 0.01 0.016

Lost or other status 73 -0.02 0.02 0.450
Alcohol status

Current drinker 140 -0.03 0.02 0.114

Ex-drinker 115 -0.03 0.02 0.183

Never drunk 167 -0.02 0.02 0.229
depression status

Yes 132 -0.06 0.03 0.028

No 290 -0.01 0.01 0.167
Cognitive Impairment

Yes 276 -0.03 0.01 0.006

No 146 0.00 0.03 0.871

MCls: Mild Cognitive Impairment subjects; K-TMT-E: Korean-Trail Making Test-Elderly’s

version; SE: Standard Error

Model 5: Age, gender, education, income, marital status, alcohol status, depression, cognitive

impairment
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B oAgoa RE  9o¥ Adxlwy HErE AAIATY
AEAA AN+ o]zt QAIWE HRQoL¥}e] #AVE F=E
APz veElUE Ay dd A4 2 71983 A 5

Zdk o] o] we} xpol7p U= Aoz dddrt &9 7198 (Working

A5 ARexsHo]Atk, SNSB Al HE2 FEE Ql:
42 oft} Brandt et al.o] A3 Aol oetd, HAsE JI2
TANATE, &9 719y, ddygor 37kA] doowm Mgt
Atk [63]. Al 7MY & EAlElded (F=15.38, df=4,184,
p<.000D) ¥ #7198 EFE = 10.61, df=4,184, p<.0001)o°]
BEAA G gape} FAAATH) FAFOR FoT xpolrt AL
[53], Belleville et al. & A3qAFNAE 249 719 Ho] AE1A el o}
frolst AaaAE ddsklor [54].

COWAT ZHALE 387l faid= 2vl 719, A3d 7s, &4

71%je] @, Folxl ARt Foke] Fold 7)Fe] dldeti wolZ

Hojsl Wo] Hudte= FHAFEA [55], Razani 5(2007)2 Ao
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A HAF HAE7F @ A w99 I #AVE Sdx
B3t (r = 0.48, p—value < 0.001) [56], £33} o] H Qo
ot "olE wEEe Zlo] dAAEY #AHT sk olye
olfrZ COWAT HF7} stelAi A3 HRQoLo] = Zlo] A7}

A= Ae® #waEth DSC Ak Aded FAAE JAAY 52

Aol g Ael el WAA Aol DSCIE WET e
Aol S5l AsEe] HRQLE HAlel wreluithm @k
[57. K=TMT: part B 5% e 74X Agolu g4 @
HASE S wi A4 F shudw 2eA 9t [58]. Davisel Aol s

65A1F-E 75A17FA] MMSEZF 2473 o]/el 13579 oA S o=

)
o%
o] r
L

HRQoLE %A}gE A3, K—TMT: part B A2} HRQoL ¥}
Fok #A eSS HolFULt (p—value < 0.01) [59]. K=TMT: part

B AAL Aol 7 AR Fm ggolt gAd g oA sEol

<Table 2>°A & AHEHH A5 @& SalA &2 2o
MAE= A% AAT [29-32], 20219 virtual reality—based
cognitive training (VRCT)& &34 AAEHE o AFoAes T4
A F2 Ft AV A7 mokdln SAHoR #Fo3% Aol&
HAARE o] 59 4o A Haee 29A &sktk (MCI group: baseline
vs. post—training, 32.0£8.2 vs. 32.4+7, p—value = 0.360; Normal
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Abstract

Association between cognitive
functions and quality of life in the
older adults

Donghoon Kim
Department of Preventive Medicine
Integrated Major in Innovative Medical

Seoul National University College of Medicine

Introduction: The incidence rate of dementia is higher in patients
aged over 65 with mild cognitive impairment than others. The cost
for dementia patients in Korea is predicted to increase due to the
faster aging rate. For this reason, improving health related quality of
life (HRQoL) of older adults with MCIs (mild cognitive impairment)
is significant, and investigating in detail which cognitive domain is
associated with HRQoL is necessary. However, previous studies
have not enough investigated the association between specific
cognitive domain and HRQoL. Therefore, we investigated about the
association between cognitive domains and HRQoL among Korean

older adults included MClIs.

Methods: The cognitive ability was measured by a Seoul

Neuropsychological Screening Battery —Core (SNSB—C) among 276
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patients with MCIs and 146 controls who visited the neurology
department of a hospital in Seoul. The cognitive functions consist of
5 domains: attention, memory, language and related functions,
visuospatial function, and frontal/executive function. The HRQoL
score was measured though the Korean version of European Quality

of Life 5 Dimensions (EQ—5D).

Results: DSC (Digit Symbol Coding) (Ap = 0.05, p—value = 0.010)
and K—=TMT-E: part B (Korean—Trail Making Test—Elderly's
version) (B = -0.03, p—value = 0.011) scores in the
frontal/executive function were showed significant association with
HRQoL among all patients. COWAT: phonemic (/g/) (8 = 0.04, p—
value = 0.008), DSC (B = 0.06, p—value = 0.025), and K-TMT-E:
part B (8 = —0.04, p—value = 0.015) had a significant association
with HRQoL in patients with high school or higher education. Among
patients with monthly income of 1 million won (KRW) or more, DSC
(B = 0.05, p—value = 0.011) and K=TMT-E: part B (g = —0.02,
p—value = 0.032) showed a significant association with HRQoL. In
addition, DSC (8 = 0.11, p—value = 0.011) and K=TMT—E: part B:
(B = —0.06, p—value = 0.028) showed a significant association with

HRQoL in patients with depression.

Conclusion: Losing of frontal/executive functions was most related to
HRQoL than other cognitive functions among Korean older adults, and
the adults who was above a certain level of education and monthly
income or had depression were tended to have stronger association

between frontal/executive function and HRQoL.
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