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This study examined the effects of geriatric depression and geriatric stress on cognitive

impairment. In particular, the dementia groups were divided into Alzheimer’s disease and vascular

dementia. A normal group was used as the control group. For each group, the geriatric depression

using the geriatric depression scale (GDS) and geriatric stress using the geriatric stress scale (GSS)

was compared with the regression and correlation results of cognitive impairment. Statistical tests,

such as descriptive statistics, Kruskall-Wallis, correlation analysis, and multiple regression

analysis, were performed. For the Alzheimer's group, the GDS and GSS correlated with the

cognitive impairment, but only the GDS showed a cause-and-effect relationship with cognitive

impairment. In particular, the male group with Alzheimer's disease showed clear confirmation. In  "These authors contributed equally to this work
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Table 1. The clinical features of Alzheimer’s disease and vascular dementia

Alzheimer's disease

Vascular dementia

Incidence rate 80% of dementia

Cause Loss of synapses, synaptic dysfunction,
mitochondrial structural and functional

10% of dementia

Block or reduce blood flow to the brain,
cerebrovascular inadequacy

abnormalities, inflammatory responses

Risk factors ApeE
Neuroimaging Hippocampal atrophy
Progression Slow progression
Cardinal symptom

Memory loss, depression, anxiety,
delusions, executive dysfunction

Hypertension
Multiple infarction, white matter lesions
Gradual progression or sudden (following stroke)
Brain dysfunction of stroke lesions,
depression, mild impairment
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Table 2. The general characteristics of study participants
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Participants (%)

Characteristics Classifications

Total (N=240)

AD group (N=80) VD group (N=80) Normal (N=80)

Gender Male 113 (47.1) 34 (42.5) 40 (50.0) 39 (48.8)
Female 127 (52.9) 46 (57.5) 40 (50.0) 41 (51.3)

Generation Sixty 50 (20.8) 14 (17.5) 20 (25.0) 16 (20.0)
Seventy 102 (42.5) 21 (26.3) 21 (26.3) 60 (75.0)

Eighty 77 (32.1) 37 (46.3) 37 (46.3) 3 (3.8

Ninety 11 (4.6) 8 (10.0) 2 (2.5) 1(1.3)

Mean+SD* 75.4%+7.9 78.1+£8.6 759+7.7 72.2%6.2

Educational background Un-education 38 (15.8) 18 (22.5) 15 (18.8) 5 (6.3)
Elementary 66 (27.5) 21 (26.3) 23 (28.8) 22 (27.5)

Middle 32 (13.3) 11 (13.8) 11 (13.8) 10 (12.5)

High 51 (21.3) 13 (16.3) 22 (27.5) 16 (20.0)

University 53 (22.1) 17 (21.3) 9 (11.3) 27 (33.8)

Mean+5SD" 3.1+14 29+15 2.8+1.3 3.5%1.4

*Average age for participants.

TCoding on educational background: Uneducation=0, Elementary=1, Middle=2, High=3, University=4.

Abbreviations: AD, Alzheimer’s disease; VD, Vascular dementia.
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Table 3. Evaluation of cognitive impairment, GDS and GSS for study participants

Division
Characteristics Fory (P Post-hoc
Total AD group (a) VD group (b) Normal (c)
K-MMSE 19.3+6.6 15.4+43 15.4+41 27.1%£1.5 <0.001 a=b<c
CDR 1.2+0.8 1.6+x0.8 1.5+0.8 0.5%£0.1 <0.001 a=b>c
FAB 10.1+£4.8 7.2%3.2 7.9+39 15.3%2.1 <0.001 a=b<c
K-IADL 1.4+11 1.9+09 2.0x0.9 0.2+0.3 <0.001 a=b>c
GDS 15.8+7.8 149+7.6 18978 13.6%+7.0 <0.001 a=c<b
GSS* 9.8+6.1 83+5.6 12.6+5.8 8.5+5.0 <0.001 a=c<b
Factor1 26+23 2.0%2.0 3.4+2.4 2.3+2.1 <0.001 a=c<b
Factor2 1.8x1.7 1.5+%1.6 26*+1.6 1.2+1.5 <0.001 a=c<b
Factor3 2.2+20 21+£20 3.0£2.1 1.6x1.7 <0.001 a, c<b
Factor4 1.0+1.1 0.7+1.0 1.1£1.2 1.0£1.0 0.058
Factor5 21x1.4 1.9+1.5 23+13 20x1.4 0.163

Data are presented as mean=SD and number.
Continuous value was performed with Kruskall-Wallis.
Post-hoc test was performed with Games-Howell.
*Geriatric stress scale category: Factor 1=family problem; Factor 2=finance problem; Factor 3=communication power problem; Factor

4=regret problem; Factor 5=health problem.

Abbreviations: AD, Alzheimer’s disease; VD, vascular dementia; K-MMSE, Korean version of mini-mental state exam; CDR, clinical dementia
rating; FAB, frontal assessment battery; K-IADL, Korean instrumental activities of daily life; GDS, geriatric depression scale; GSS, geriatric

stress scale.
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A AT 4= YS{cH(Table 3). = =A% A3} GDSTE QA s s3] IR E B
th(7=0.006, 0.013, 0.003, <0.001). 3t *ﬂ—b}ﬁﬁl’i AD
3. =2 ES(GDS) =2 2EH2(GSS)e oflA] GDSTK-MMSE, CDR, K-IADL}2] <17}/ S 159
QIX]75(K-MMSE, CDR, FAB, K~IADL)Z+ Q11| 31(P=0.045, 0.045, 0.006), /d=ell A= GDSTE K-TADL#

A W=l M A7 s B2k 2F GDS, GSS2 1A o] A=A 7 1= ATHP<0.001) (Table 4).

Table 4. Correlation between cognitive impairment, GDS and GSS

Total AD group VD group Normal
Characteristics
GDS GSS GDS GSS GDS GSS GDS GSS
K-MMSE Total -0.268** -0.191** -0.281* -0.299 -0.127 -0.069 0.030 0.045
Male —-0.344* -0.201* -0.549** -0.403* -0.238 -0.166 -0.119 -0.093
Female -0.184* -0.151 0.015 -0.033 -0.111 0.000 0.077 0.134
CDR Total 0.252* 0.182** 0.253* 0.231* 0.101 0.079 -0.003 0.086
Male 0.288** 0.130 0.372* 0.287 0.165 0.007 0.175 0.246
Female 0.195* 0.195* 0.024 -0.024 0.127 0.194 -0.254 -0.174
FAB Total -0.287** -0.209** -0.345** -0.308** -0.053 -0.062 -0.268* -0.119
Male -0.383** -0.171 -0.510** -0.478* -0.176 0.014 -0.519** -0.045
Female -0.191* -0.219* -0.097 0.001 0.017 -0.155 -0.095 -0.195
K-IADL Total 0.366** 0.263** 0.390** 0.300** 0.192 0.121 0.330* 0.245*
Male 0.410** 0.303** 0.543** 0.425* 0.265 0.292 0.240 0.379*
Female 0.285** 0.193* 0.144 0.095 0.108 -0.102 0.407** 0.124

Calculated by Spearman correlation coefficient.
*P<0.05, *P<0.01.
Abbreviations: See Table 3.

Table 5. Multiple regression analysis the impact of cognitive impairment on GDS and GSS

Independent Dependent

Characteristics variable variable B SE B t P F R Adj R
Total GDS K-MMSE -0.184 0.067 -0.217 =2.75 0.006** 8.086* 0.064 0.056
GSS -0.057 0.086 -0.053 -0.665 0.507
GDS CDR 0.021 0.008 0.2 2.513 0.013* 6.462*  0.052  0.044
GSS 0.005 0.011 0.041 0.52 0.604
GDS FAB -0.147 0.048 -0.239 -3.04 0.003** 9.381*  0.073  0.066
GSS -0.038 0.062 -0.048 -0.609 0.543
GDS K-IADL 0.041 0.011 0.292 3.801 <0.0071** 15.572*  0.116 0.109
GSS 0.013 0.014 0.072 0.943 0.347
AD group GDS K-MMSE ~ -0.216 0.121 -0.423 -1.788 0.045* 2.08 0.134  0.069
GSS 0.107 0.251 0.1 0.424 0.675
GDS CDR 0.046 0.022 0.492 2.102 0.045* 2.413 0.152  0.089
GSS -0.04 0.045 -0.208 -0.89 0.382
GDS FAB -0.161 0.098 -0.378 -1.634 0.114 2.766 0.17 0.109
GSS -0.044 0.205 -0.05 -0.215 0.831
GDS K-IADL 0.078 0.026 0.637 3.001 0.006™* 5.842* 0302 0.25
GSS -0.039 0.054 -0.153 -0.719 0.478
Normal GDS K-MMSE 0.053 0.039 0.246 1.361 0.181 0.963 0.046  -0.002
GSS -0.047 0.05 -0.17 -0.942 0.352
GDS CDR -0.003 0.004 -0.147 -0.805 0.425 0.569 0.028  -0.021
GSS 0.005 0.005 0.186 1.017 0.315
GDS FAB -0.093 0.053 -0.314 -1.761 0.086 1.55 0.072  0.026
GSS 0.065 0.069 0.168 0.941 0.352
GDS K-IADL 0.027 0.007 0.601 4106 <0.001*=*  12.005* 0375  0.344
GSS 0.001 0.008 0.021 0.146 0.885

Calculated by multivariable linear regression analysis.
*P<0.05, *P<0.01, **P<0.001.
Abbreviations: See Table 3.
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Figure 1. Flow diagram of association between cognitive impairment
, Gxslo|HA] A and GDS or GSS. (A) Alzheimer’s disease. (B) Vascular dementia.

Table 6. Multiple regression analysis the impact of GDS on GSS

Characteristics "dependent Dependent SE B t p F F Ad R
variable variable

Total GSS GDS 0.775 0.066 0.607 11.769 <0.001***  138.519* 0.368 0.365
Factor 1 0.8 0.206 0.234 3.886 <0.001*** 33.03* 0.414 0.401
Factor 2 0.111 0.294 0.024 0.376 0.707
Factor 3 1.521 0.247 0.393 6.146 <0.001***
Factor 4 0.265 0.424 0.037 0.624 0.533
Factor 5 0.952 0.335 0.17 2.842 0.005**

AD group GSS GDS 0.798 0.122 0.595 6.545 <0.001*** 42.837* 0.355 0.346
Factor 1 1.185 0.408 0.319 2.904 0.005** 9.784* 0.398 0.357
Factor 2 -0.26 0.525 -0.056 -0.495 0.622
Factor 3 1.287 0.422 0.335 3.048 0.003**
Factor 4 0.319 0.795 0.041 0.401 0.689
Factor 5 1.086 0.601 0.208 1.805 0.075

Normal GSS GDS 0.559 0.12 0.467 4.661 <0.001*** 21.727* 0.218 0.208
Factor 1 0.688 0.425 0.207 1.62 0.11
Factor 2 0.241 0.648 0.052 0.373 0.71
Factor 3 1.165 0.495 0.277 2.353 0.021* 5.075* 0.255 0.205
Factor 4 -0.005 0.917 -0.001 -0.006 0.995
Factor 5 0.708 0.636 0.136 1.114 0.269

Calculated by multivariable linear regression analysis.
*P<0.05, **P<0.01, **P<0.001.
Abbreviations: See Table 3.
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