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Objective. We investigated the frequency of depressive disorders in the elderly with normal cognition (NC), mild cognitive im-
pairment (MCI) and dementia patients living in the community to find out the association between cognitive disorders and depres-
sive disorders in the community dwelling elderly.
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Methods: 6,262 baseline study subjects from November 2010 through October 2012 were enrolled based on the Korean longitu-
dinal study on cognitive aging and dementia which is the first nationwide multi-center population based prospective cohort study
in Korea. Diagnosis of MCI, dementia, major depressive disorder (MDD), minor depressive disorder (mDD) and subsyndromal de-
pression (SSD) was made by psychiatrists with expertise in dementia based on the appropriate diagnostic criteria.

Results: 4,303 NC, 1,737 MCI, 222 dementia were enrolled. The frequency of MDD, mDD, SSD were highest in dementia and
lowest in NC and showed significant difference among three groups. The odds ratio also increased significantly in MCI and demen-

tia compared with NC showing highest odds ratio in dementia.

Conclusion: Our findings propose that MCI and dementia in the community dwelling elderly were significantly associated with
various types of depressive disorders showing highest association tendency in dementia.

KEY WORDS: Depression - Dementia - Mild cognitive impairment - Community.
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Table 1. Demographic and clinical characteristics of the study subjects

All NC MCI Dementia AD Non-AD  p-value' p-value? p-value®
n 6,262 (100.0) 4,303 (68.7) 1,737 (27.7) 222 (3.5) 166 (2.7) 56 (0.9)
Sex
Male 2,723 (43.5) 1,964 (45.6) 686 (39.5) 73 (32.9) 49 (29.5) 24 (42.9) <0.0001 <0.0001 <0.0001
Female 3,539 (56.5) 2,339 (54.4) 1,051 (60.5) 149 (67.1) 117 (70.5) 32(57.1)
Age (year) 70.1+6.8 69.0+6.2 71.8+6.9 78.4+7.8 79.6+7.3 749482 <0.0001 <0.0001 <0.0001
<69 3,233 (51.6) 2,500 (58.1) 699 (40.2) 34 (15.3) 16 (9.6) 18 (32.1)
70-79 2.415(38.6) 1,539 (35.8) 791 (45.5) 85 (38.3) 62 (37.3) 23 (41.1)
>80 614 (9.8) 264 (6.1) 247 (142) 103 (46.4) 88 (53.0) 15 (26.8)
Education (year) 8.1+53 8.9+53 6.8+49 41+45 38+43 52449 <0.0001 <0.0001 <0.0001
0-3 1,354 (21.6)  763(17.7) 477 (27.5)  114(51.4) 88 (53.0) 26 (46.4)
4-6 1,650 (26.4) 1,088 (25.3) 509 (29.3) 53 (23.9) 43 (25.9) 10(17.9)
7-12 2,115(33.8) 1,491 (34.7)  578(33.3) 46 (20.7) 29 (17.5) 17 (30.4)
>13 1,143 (182) 961 (22.3) 173 (10.0) 9 (4.1) 6(3.6) 3(5.4)
MMSE 25.5+3.8 26.6+2.7 24.0+3.9 16.3+5.6 16.1+5.7 17.1+53  <0.0001 <0.0001 <0.0001
GDS-K 10.1+6.6 91462 11.7+67 162+7.4 15.7+7.6 17.9+6.5 <0.0001 <0.0001 <0.0001
CDR
0 3,807 (60.8) 3,549 (82.5) 258 (14.9) 0(0.0) 0(0.0) 0(0.0) <0.0001 <0.0001 <0.0001
0.5 2,330 (37.2) 754(17.5) 1,476 (85.0) 100 (45.0) 79 (47.6) 21 (37.5)
1 88 (1.4) 0(0.0) 3(0.2) 85(38.3) 59 (35.5) 26 (46.4)
>2 37(0.6) 0(0.0) 0(0.0) 37 (16.7) 28 (16.9) 9 (16.1)

Data are mean + standard deviation for continuous variables and n (%) for categorical variables. p-value' for comparison be-
tween 3 groups (NC, MCI, and dementia), p-value? for comparison between 3 groups (NC, MCI, and AD), p-value® for comparison
between 3 groups (NC, MCI, and non-AD). NC: The elderly with normal cognition, MCI: Mild cognitive impairment, AD: Alzheimer’s
disease, Non-AD: Non-Alzheimer's disease-related dementia, MMSE: Mini-Mental Status Examination, GDS-K: Korean version of

the Geriatric Depression Scale, CDR: Clinical Dementia Rating
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Table 2. Frequency of depressive disorders in the elderly according to cognitive continuum and types of dementia
All NC MCI Dementia AD Non-AD o- p- p-
(n=6,262) (n=4,303) (n=1737) (n=222) (n=166)  (n=56) Vvalue' value® value’

Frequency of depressive disorders

MDD 134(2.1)  60(1.4)  54(3.1) 20(%9.0) 12 (7.2 8(14.3) <0.001 <0.001 <0.001
mDD 97 (1.6) 45(1.1)  43(2.5) 9 (4.1) 6(3.6) 3(5.4) <0.001 <0.001 <0.001
SSD 571(9.1) 288(6.7) 236(13.6) 47(21.2) 37(223) 10(17.9 <0.001 <0.001 <0.001

p-value' for comparison between 3 groups (NC, MCI, and dementia), p-value’ for comparison between 3 groups (NC, MCI, and AD),
p-value® for comparison between 3 groups (NC, MCI, and non-AD). NC: The elderly with normal cognition, MCI: Mild cognitive im-
pairment, AD: Alzheimer'’s disease, Non-AD: Non-Alzheimer's disease-related dementia, MDD: Major depressive disorder, mDD:
Minor depressive disorder, SSD: Subsyndromal depression

Table 3. Frequency of depressive disorders in the elderly according to severity of dementia
All NC MCI Dementia CDR 0.5 CDR 1 CDR >2 p- p- p-
(n=6,262) (n=4,303) (n=1737) (n=222) (n=100) (n=85)  (n=37) value' value® value’®
Frequency of depressive disorders

MDD 134 (2.1) 60(1.4) 54(3.1) 20(9.0) 5(5.0) 11(129) 4(10.8) <0.001 <0.001 <0.001
mDD 97 (1.6) 45(1.1)  43(2.5) 9 (4.1) 5(5.0) 3(3.5) 1(2.7) <0.001 <0.001 <0.001
SSD 571 (9.1) 288(6.7) 236(13.6) 47(21.2) 22(22.0) 19(22.4) 6(16.2) <0.001 <0.001 <0.001

p-value' for comparison between 3 groups (NC, MCI, and dementia with CDR 0.5), p-value® for comparison between 3 groups
(NC, MCI, and dementia with CDR 1), p-value® for comparison between 3 groups (NC, MCI, and dementia with CDR >2). NC:
The elderly with normal cognition, MCI: Mild cognitive impairment, CDR: Clinical Dementia Rating, MDD: Major depressive disor-
der, mDD: Minor depressive disorder, SSD: Subsyndromal depression

Table 4. Independent contribution of MCI, dementia and types of dementia to depressive disorders

MDD mDD SSD
OR (95% ClI) p-value OR (95% ClI) p-value OR (95% CI) p-value
Model 1
NC 1.00 (reference) 1.00 (reference) 1.00 (reference)
MCI 2.51 (1.73-3.64) <0.001 2.66 (1.74—4.06) <0.001 2.28 (1.90—-2.74) <0.001
Dementia 8.93 (5.24-15.20) <0.001 5.36 (2.57-11.17) <0.001 4.37 (3.08—6.20) <0.001
AD 7.05 (3.69—-13.47) <0.001 4.70 (1.96-11.24) <0.001 4.53 (3.06-6.69) <0.001
Non-AD 14.90 (6.63—-33.46) <0.001 7.45(2.21-25.11) 0.001 3.88 (1.90-7.91) <0.001
Model 2
NC 1.00 (reference) 1.00 (reference) 1.00 (reference)
MCI 2.48 (1.69-3.63) <0.001 2.75(1.78—4.25) <0.001 2.20 (1.82—2.66) <0.001
Dementia 9.26 (5.11-16.79) <0.001 6.22 (2.81-13.80) <0.001 4.05(2.78-5.89) <0.001
AD 7.24 (3.53—14.85) <0.001 5.64 (2.20—14.46) <0.001 4.16(2.73-6.33) <0.001
Non-AD 15.08 (6.53—34.83) <0.001 8.34 (2.42—28.67) <0.001 3.75(1.82-7.71) <0.001

A multinomial logistic regression model was used to calculate ORs for depressive disorders. Model 1 showed crude OR, model 2 in-
cluded age, sex, and years of education as covariates. NC: The elderly with normal cognition, MCI: Mild cognitive impairment,
AD: Alzheimer's disease, Non-AD: Non-Alzheimer’s disease-related dementia, MDD: Major depressive disorder, mDD: Minor de-
pressive disorder, SSD: Subsyndromal depression, OR: Odds ratio, Cl: Confidence interval
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Table 5. Independent contribution of dementia to depressive disorders according to severity of dementia

MDD mDD SSD
OR (95% Cl) p-value OR (95% Cl) p-value OR (95% Cl) p-value
Model 1
NC 1.00 (reference) 1.00 (reference) 1.00 (reference)
MCI 2.51 (1.73-3.64) <0.001 2.66 (1.74—4.06) <0.001 2.28 (1.90-2.74) <0.001
Dementia (CDR=0.5) 4.79 (1.87-12.31) 0.001 6.39 (2.46—16.60) <0.001 4.39 (2.68-7.21) <0.001
Dementia (CDR=1) 13.79 (6.86—27.72) <0.001 5.01(1.51-16.65) 0.008 4.96 (2.89-8.50) <0.001
Dementia (CDR>2) 10.03 (3.39-29.62) <0.001 3.34(0.44-25.17) 0.241 3.14(1.28-7.68) 0.012
Model 2
NC 1.00 (reference) 1.00 (reference) 1.00 (reference)
MCI 2.43 (1.66—3.57) <0.001 2.78 (1.80—4.29) <0.001 2.19 (1.81-2.65) <0.001
Dementia (CDR=0.5) 4.92 (1.85-13.06) 0.001 7.70 (2.85—20.79) <0.001 4.15 (2.49-6.92) <0.001
Dementia (CDR=1) 12.80 (5.98—27.43) <0.001 5.60 (1.60—19.53) 0.007 4.43 (2.53-7.76) <0.001
Dementia (CDR>2) 10.69 (3.42-33.38) <0.001 3.95 (0.50—-30.86) 0.191 2.75(1.10-6.85) 0.030

A multinomial logistic regression model was used to calculate ORs for depressive disorders. Model 1 showed crude OR, model 2 in-
cluded age, sex and years of education as covariates. NC: The elderly with normal cognition, MCI: Mild cognitive impairment,
CDR: Clinical Dementia Rating, MDD: Major depressive disorder, mDD: Minor depressive disorder, SSD: Subsyndromal depression,

OR: Odds ratio, Cl: Confidence interval
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