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Impact of Current Alcohol Consumption on Cognitive Function in Patients with
Self-Perceived Memory Decline: A Comparative Study of Subjective
Cognitive Decline, Mild Cognitive Impairment and Alzheimer-Type

Dementia Groups
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Background: Alcohol consumption has been considered as a modifiable risk factor for dementia development and
alcohol-related brain damage may further impair cognitive abilities in dementia patients. This study aimed to find out the
differences in cognitive function according to current alcohol drinking in patients with self-perceived memory decline,
including subjective cognitive decline (SCD), mild cognitive impairment (MCI) and early Alzheimer-type dementia (ATD).
Methods: From May 2018 to December 2019, retrospective chart review was performed in patients who visited CHA
Bundang Medical Center for cognitive decline. A two-way analysis of variance with interaction test were used to analyze the
impact of alcohol consumption on cognitive function between groups.

Results: A total of 147 patients was classified into three groups of SCD (n=30), MCI (n=53), and ATD (n=64), and each
group was divided into two subgroups of alcohol users and alcohol non-users, according to the current status of alcohol
consumption. Between SCD, MCI and ATD groups, scores of clock drawing test and Go/No-go test were significantly lower
in current alcohol users of ATD groups compared to the SCD and MCI groups (p<0.05).

Conclusions: These results suggest that current alcohol consumption has detrimental effects especially on the frontal/executive
function in early ATD patients. Considering the association between frontal/executive function and ADL, our finding suggests
that cessation of alcohol intake may be a therapeutic strategy to prevent ADL deterioration in patients with ATD.
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Table 1. Demographic and clinical data of SCD, MCI and ATD(early stage) patients

SCD (n=30) MCI (n=53) ATD (early stage) (n=64)
Withalcohol ~ Vvithout Withalcohol ~ Vvithout Withalcohol ~ Vvitnout
. alcohol . alcohol . alcohol
consumption . consumption . consumption .
consumption consumption consumption

group (n=12)

group (n=18)

group (n=24)

group (n=29)

group (n=29)

group (n=35)

Age (year)” 62.58+8.59  68.00+£10.35  0.15 68.13+9.07 69.86+9.11 0.49 71.76+10.99  72.20+8.47 0.86
Edu (year)” 11.1744.3 10.83+£5.91 0.87 8.54+3.72 8.83+4.55 0.81 9.59+4.16 11.9743.93 0.02
Sex, M:F* 6:6 9:9 0.65 11:13 13:16 0.58 16:13 16:19 0.31
Diabetes” 1(8.3) 2 (11.1) 0.80 3(12.5) 4(13.8) 0.89 2(6.9) 5(14.3) 0.89
Hypertension® 2(16.7) 5(27.8) 0.50 5(20.8) 10 (34.5) 0.27 10 (34.5) 12 (34.5) 0.99
Hyperlipidemia® 3(25.0) 11 (61.1) 0.05 7(29.2) 15(51.7) 0.10 18 (62.1) 20 (57.1) 0.69
BMI® 23.53+2.80  24.45+£2.90 0.40 24.06+2.66 24.76+2.74 0.35 24.15+4.13 23.45+3.20 0.45
SGDS-K® 5.00+3.77 3.94+3.28 0.42 3.83+3.36 5.69+4.66 0.11 5.14+4.12 3.97+4.05 0.26
CDR" 0.46+0.14 0.50+0.00 0.23 0.50+0.00 0.5+0.00 0.62+0.22 0.56+0.16 0.19
CDR SoB" 0.75+0.40 0.72+0.31 0.83 1.75+0.49 1.72+0.64 0.87 3.45+1.25 3.09+1.71 0.35
GDS" 2.00+0.00 2.00+0.00 3.00+0.00 3.00+0.00 3.86+0.74 3.51+0.66 0.05
K-MMSE
Score” 28.25+2.10  28.78+1.00 0.36 26.54+1.96 26.83+1.91 0.59 22.97+4.00 25.46+2.39 0.00
Orientation to time” 4.92+0.29 4.83+0.38 0.53 4.75+0.44 4.83+0.38 0.50 3.52+1.62 3.91+1.38 0.29
Orientation to place® 4.92+0.29 5.00+0.00 0.23 4.88+0.34 4.86+0.44 0.91 4.41+£0.95 4.77+0.49 0.06
Regisrtation” 3.00+0.00 3.00+0.00 3.00+0.00 2.97+0.19 0.37 2.93+0.26 2.94+0.24 0.85
Attention and calculation®  4.50+1.17 4.67+0.59 0.61 3.92+1.44 4.03+1.24 0.75 3.38+1.66 4.31£0.99 0.01
Recall® 1.92+0.67 2.33+0.77 0.14 1.29+1.12 1.48+1.15 0.55 0.41+0.82 0.89+1.08 0.06
Language® 8.00+0.00 7.94+0.24 0.42 7.88+0.34 7.72+0.53 0.23 7.30+0.66 7.66+0.54 0.02
Drawing’ 1.00+0.00 1.00+0.00 0.83+0.38 0.93+0.26 0.27 0.86+0.35 0.97+0.17 0.11
SNSB II domain
Memory Z" -0.09+7.20 0.31+0.82 0.18 -0.88+0.50 -0.71£0.66 0.33 -2.54+1.09 -2.34+0.80 0.40
Attention Z° 0.73+1.28 0.75+1.27 0.97 -0.07+1.24 -0.22+1.07 0.63 -0.52+1.08 -0.05£1.19 0.11
Language Z 0.71+0.53 0.67+0.66 0.86 -0.48+1.40 -0.22+1.28 0.49 -1.58+2.17 -0.85+1.33 0.11
Visuospatial Z" 0.22+0.59 0.18+0.64 0.86 -0.33£0.76 -0.32+1.16 0.98 -1.3742.32 -0.62+1.29 0.11
Frontal Z° 0.86+0.92 0.57+0.84 0.37 -0.30+0.69 0.01+0.98 0.20 -1.70+1.92 -0.83£1.29 0.03

Values are presented as meantstandard deviation or number (%) values unless otherwise indicated.

SCD; subjective cognitive decline, MCI; mild cognitive impairment, ATD; alzheimer-type dementia, Edu; education, M; male, F; female, BMI; body
mass index, SGDS-K; Korean version of the Geriatric Depression Scale short form, CDR; clinical dementia rating, CDR SoB; clinical dementia rating
sum of boxes, GDS; global deterioration scale, K-MMSE score; Korean version of Mini-Mental State Examinations score, SNSB-II; Seoul

neuropsychological screening battery, second edition, Z; Z-score.
*Chi-square test was used; hIndependent students ¢-test was used.
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Table 2. Cognitive status according to current alcohol consumption in SCD, MCI and ATD (early stage) patients

SCD (n=30) MCI (n=53) ATD (early stage) (n=64)
With alcohol ~ Without alcohol With alcohol ~ Without alcohol With alcohol ~ Without alcohol
consumption consumption p consumption consumption P consumption consumption p
group (n=12) group (n=18) group (n=24) group (n=29) group (n=29) group (n=35)
SNSB-D 206.84+7.37 213914588  0.48 166.90+3.44 176.34+3.11  0.06  129.84+4.37 148.89+3.96 0.00
Attention
DST-F 6.37+0.47 6.86+.38 0.45 5.89+0.32 5.71£0.29  0.69 5.47+0.29 6.07+0.26 0.14
DST-B 4.89+0.41 4.97+.32 0.88 3.50+0.22 3.14+£0.20  0.23 3.08+0.18 3.62+0.16 0.03
Language
K-BNT 52.89+1.31 53.79+1.08 0.62  44.45+1.78 47.72+¢1.64 020  40.41+1.76 43.69+1.51 0.18
Visuospatial
RCFT copy score 33.43+0.74 31.6+£0.59  0.08  28.71x1.18 30.12+1.06 039  27.10+1.26 29.49+1.14 0.18
CDT 2.89+0.05 3.02+0.04  0.10 2.91+0.10 2.73+£0.09  0.20 2.50+0.11 2.79+0.10 0.07
Memory
SVLT recall 20.03+1.32 19.87+1.05 093  14.39+0.82 16.57+0.74  0.06 10.51+0.65 13.58+0.59 0.00
SVLT delayed 6.28+0.70 6.93+0.56  0.50 4.18+0.40 4.92+0.36  0.19 1.41+0.33 2.06+0.30 0.16
SVLT recognition 21.69+.049 21.82+0.39 0.86  19.49+0.46 18.91+0.41  0.37 15.57+0.55 17.73+0.50 0.01
Frontal/executive
Contrasting program  19.78+0.29 19.70+0.23  0.84  19.76+0.14 19.89+0.13  0.50 17.88+0.82 19.13+0.74 0.27
Go/No-go test 19.87+0.07 19.98+0.06 029  19.43+0.33 19.61+0.30  0.69 15.94+0.86 19.05+0.78 0.01
COWAT phonemic 27.88+2.79 27.97+2.22 098  18.52+1.83 21.30+1.65 028 15.62+1.57 20.17+1.42 0.04
K-CWST: CR 99.89+4.18 88.57+3.33  0.06  69.57+3.97 74.70+£3.59 036 54.52+4.57 69.83+4.14 0.02
DSC 58.64+3.85 57.79+£3.07  0.87  36.72+2.73 43344247  0.09  33.69+2.33 38.74+2.11 0.12

Values are presented as mean+tstandard deviation values unless otherwise indicated.

SCD; subjective cognitive decline, MCI; mild cognitive impairment, ATD; alzheimer-type dementia, SNSB-D; Seoul neuropsychological screening
battery-dementia version, DST-F; digit span test-forward, DST-B; digit span test-backward, K-BNT; Korean-boston naming test, RCFT; Rey-osterrieth
complex figure test, CDT; clock drawing test, SVLT; Seoul verbal learning test, COWAT; controlled oral word association, K-CWST: CR; Korean-color

word stroop test: color reading, DSC; digit symbol coding.
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Table 3. Analysis the impact of alcohol consumption on cognitive function between SCD, MCI and ATD (early stage) patients

SCD (n=30) MCI (n=53) ATD (early stage) (n=64)
With alcohol ~ Without alcohol With alcohol ~ Without alcohol ~ With alcohol Without alcohol p
consumption consumption consumption consumption consumption consumption
group (n=12) group (n=18) group (n=24) group (n=29) group (n=29) group (n=35)
SNSB-D 119.06+6.83 206.62+5.08 169.70+4.49 179.31+4.01 132.37+4.02 148.83+3.73 0.58
Attention
DST-F 6.64+0.46 6.47+0.36 5.94+0.32 5.95+0.29 5.484+0.29 5.94+0.27 0.60
DST-B 4.76+0.33 4.77+0.26 3.62+0.23 3.284+0.20 3.14+0.21 3.52+0.19 0.23
Language
K-BNT 52.242.29 52.53+1.87 44.59+1.61 48.00+1.46 40.28+1.56 44.34+1.37 0.57
Visuospatial
RCEFT copy score 32.30+1.66 31.20+1.32 29.22+1.17 30.76+1.04 26.68+1.05 29.56+0.97 0.31
CDT 2.88+0.15 3.00£1.12 2.93+0.10 2.76+0.09 2.46+0.09 2.79+0.09 0.03
Memory
SVLT Recall 19.38+1.15 19.17+0.91 14.65+0.81 16.43+0.72 11.08+0.73 13.63+0.67 0.30
SVLT Delayed 5.84+0.56 6.33+£0.44 4.20+0.39 4.85+0.35 1.77+0.35 2.27+0.33 0.97
SVLT Recognition 21.30+0.76 21.45+0.60 19.48+0.53 18.78+0.48 16.15+0.48 17.68+0.44 0.07
Frontal/executive
Contrasting program 19.77+0.85 19.60+0.68 19.72+0.60 19.87+0.54 17.90+0.54 19.21£0.50 0.44
Go/No-go test 19.67+0.92 19.92+0.73 19.35+0.65 19.49+0.58 16.17+0.58 19.11+0.54 0.04
COWAT Phonemic 28.14+2.54 25.45+2.02 19.72+1.79 22.40+1.60 15.84+1.60 19.45+1.48 0.26
K-CWST: CR 94.86+6.17 84.67+4.90 71.57+4.34 74.50+3.88 57.33£3.89 70.03+3.60 0.06
DSC 55.56+3.90 52.3343.10 39.64+2.74 44.40+2.45 35.13+£2.46 38.54+2.28 0.40

Values are presented as mean+tstandard deviation values unless otherwise indicated.

SCD; subjective cognitive decline, MCI; mild cognitive impairment, ATD; alzheimer-type dementia, SNSB-D; Seoul neuropsychological screening
battery-dementia version, DST-F; digit span test-forward, DST-B; digit span test-backward, K-BNT; Korean-boston naming test, RCFT; rey-osterrieth
complex figure test, CDT; clock drawing test, SVLT; Seoul verbal learning test, COWAT; controlled oral word association, K-CWST: CR; Korean-color

word stroop test: color reading, DSC; digit symbol coding.
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Figure. The interaction effect of cognitive decline and alcohol consumption. (A) DST-F. (B) DST-B. (C) RCFT copy score. (D) SVLT recall total
score. (E) SVLT recognition score. (F) Contrasting program. (G) COWAT phonemic total score. (H) K-CWST: CR. (I) DSC. SCD; subjective
cognitive decline, MCI; mild cognitive impairment, ATD; alzheimer-type dementia, DST-F; digit span test: forward, DST-B; digit span test:
backward, RCFT; rey-osterrieth complex figure test, SVLT; Seoul verbal learning test, COWAT; controlled oral word association, K-CWST: CR;
Korean-color word stroop test: color reading, DSC; digit symbol coding.
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RCFT copy score (Fig. C), SVLT recall total score (Fig. D),
SVLT recognition score (Fig. E), contrasting Program (Fig. F),
COWAT phonemic total score (Fig. G), K-CWST: CR (Fig. H),
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Table 4. Identifying explanatory variables to predict the cognitive outcome of alcohol consumption

Attention Language  Visuospatial Memory Frontal/executive

NP osre s vt ST cor ST ST ST o o COMTENST
Age 0.00 023 0.00 0.00 0.02 054 0.00 0.00 0.00 0.36 0.05 0.00 0.00  0.00
Edu 0.00 0.00 0.00 0.01 0.00 0.09 0.06 0.32 0.34 0.51 0.90 0.00 0.01 0.00
Aif;r)lgﬁlnption 0.02 024 043 0.02 0.04 012 002 022 0.30 0.17 0.01 0.09 022 022
Diabetes 038 0.04 0.86 0.32 0.57 072 040  0.57 0.49 0.23 0.11 0.47 0.80  0.96
Hypertension ~ 0.33  0.27  0.01 0.79 0.56  0.64 0.61 0.57 0.38 0.55 0.77 0.80 0.19 029
Hyperlipidemia 0.09  0.79  0.67 0.24 049 030 0.01 0.01 0.00 0.06 0.12 0.80 049 035
BMI 040 091 0.71 0.06 0.68 0.10 0.35 0.18 0.15 0.19 0.65 0.58 036  0.74

Values are presented as p-value of multiple linear regression analysis.

Edu; education, BMI; body mass index, SNSB-D; Seoul neuropsychological screening battery-dementia version, DST-F; digit span test-forward,
DST-B; digit span test-backward, K-BNT; Korean-boston naming test, RCFT; rey-osterrieth complex figure test, CDT; clock drawing test, SVLT; Seoul
verbal learning test, COWAT; controlled oral word association, K-CWST: CR; Korean-color word stroop test: color reading, DSC; digit symbol coding.
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