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Thyroid Hormones, Cognitive Impairment, Depression and Subjective Memory
Complaint in Community-Dwelling Elders with Questionable Dementia in Korea
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Objectives It was the aim to examine the association of the thyroid-related hormones with cognitive function, depression, and sub-
jective memory impairment in community-dwelling elders with questionable dementia.

Methods  The sample consisted of 399 community residents with ‘questionable dementia’ aged 60 or over in whom serum thyroid-
related hormones [thyroid stimulating hormone (TSH) and thyroxine] had been assayed. Cognitive impairment was defined using the
Korean version of the Consortium Establish a Registry for Alzheimer’s Disease. Depression was diagnosed using the Korean version
of Geriatric Depression Scale and subjective memory complaint (SMC) was checked using the subjective memory complaints question-
naire (SMCQ). Age, gender, education, and the presence of apolipoprotein E &4 were included as covariates.

Results  There was a significant positive association between verbal fluency test (VFT) score and serum TSH levels (p = 0.01). There
was a significant negative association between SMCQ total score and word list memory test (WLMT)(p = 0.002) or word list recall test
(WLRT) score (p = 0.013).

Conclusions Lower serum TSH levels were associated with semantic memory (VFT), and we found that SMC was associated with
episodic memory (WLMT and WLRT) in this sample.
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Table 1. Clinical characteristics of the subjects by thyroid status*

Normal TSH state

Total Low TSH - - - High TSH p-value
Tertile 1 Tertile 2 Tertile 3

Participants, n (%) 399 (100) 2 (0.5 115 (28.8) 117 (29.3) 109 (27.3) 56 (14)
TSH level, range (mIU/L) 0.1-14.5 0.1-0.3 0.5-1.7 1.8-2.8 2.9-4.5 4.6—14.5
Age, years 76.0 (8.3) 74.0 (8.5 74.6 (7.7) 76.6 (8.7) 77.1 (8.5) 75.4 (8.1) 0.023"
Gender, male (n, %) 158 (39.6) 1(0.6) 45 (28.5) 52 (32.9) 37 (23.4) 23 (14.6) 0.560
Years of education 6.4 (5.8) 6 (8.5) 5.8 (5.9) 7.2 (6.0) 5.4 (5.1) 7.4 (5.8) 0.252
T4 level, ug/dL 8.9 (1.7) 17.4 (0.2) 9.3(1.7) 8.8 (1.4) 8.8 (1.8) 8.4 (1.5) 0.000"
APOE ¢4, n (%) 56 (14) 0 (0.0) 16 (28.6) 12 (21.4) 20 (35.7) 8 (14.3) 0.509
GDSK total score 13.3 (7.1) 13.5 (13.4) 132 (7.2 12.8 (7.0) 13.8 (7.2) 13.6 (6.8) 0.030"
SMCQ total score 5.8 (3.9 8.0 (2.8) 5.6 (3.3) 5.4 (3.7) 6.0 (3.6) 6.7 (3.5) 0.654

Values are mean (SD) unless otherwise indicated. = : the statistics were analyzed using ANOVA and Fisher's exact test (for gender
and APOE &4 status), T @ p < 0.05. TSH : thyroid stimulating hormone, T4 : thyroxine, APOE : apolipoprotein E, GDS-K : Korean ver-
sion of Geriafric Depression Scale, SMCQ : Subjective Memory Complaints Questionnaire, ANOVA : analysis of variance, TSH :
thyroid stimulating hormone

Table 2. Correlation analysis between APOE ¢4 status and SMCQ, T4 level and TSH level*

APOE ¢4 status SMCQ T4 level TSH level
p-value 0.14 0.307 0.431
Point biserial correlation coefficient -0.074 —0.051 0.04

# . the statistics were analyzed using correlation analysis. APOE : apolipoprotein E, SMCQ : Subjective Memory Complaints Ques-
fionnaire, TSH : thyroid stimulating hormone, T4 : thyroxine

Table 3. Correlation analysis between TSH level and CERAD-K neuropsychology scores*

TSH level VFT BNT MMSE-KC WLMT CPT WLRT WLRcT CRT
p-value 0.001* 0.061 0.935 0.491 0.691 0.22 0.836 0.586
Partial correlation coefficient 0.166 0.096 0.004 0.035 0.02 0.063 0.011 0.028

# : the statistics were analyzed using partial correlation analysis (age, education year, APOE ¢4 and GDS-K score were adjusted as
covariates). TSH : thyroid stimulating hormone, MMSE-KC : Mini-Mental State Examination in the Korean version of CERAD assessment
packet, CERAD-K : Korean version of the Consortium Establish a Registry for Alzheimer'’s Disease, VFT © Verbal Fluency Test, BNT : Bos-
ton Naming Test, WLMT : Word List Memory Test, CPT : Construction Praxis Test, WLRT : Word List Recall Test, WLRcT : Word List Recog-
nition Test, CRT : Constructional Recall Test, GDS-K : Korean version of Geriatric Depression Scale
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Table 4. Correlation analysis between SMCQ and CERAD-K neuropsychology scores*

SMCQ VFT BNT MMSE-KC WLMT CPT WLRT WLRcT CRT
p-value 0.227 0.305 0.26 0.002* 0.284 0.013* 0.259 0.266
Pearson’s coefficient —0.061 —0.05 -0.057 -0.155 —0.054 -0.125 -0.057 —0.056

+ . the statistics were analyzed using correlation analysis. SMCQ : Subjective Memory Complaints Questionnaire, VFT : Verbal Fluen-

cy Test, BNT :

Boston Naming Test, MMSE-KC : Mini-Mental State Examination in the Korean version of CERAD assessment packet,

WLMT : Word List Memory Test, CPT : Construction Praxis Test, WLRT : Word List Recall Test, WLRCT : Word List Recognition Test, CRT :
Constructional Recall Test, CERAD-K : Korean version of the Consortium Establish a Registry for Alzheimer’s Disease
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