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RELATIONSHIP BETWEEN TESTOSTERONE AND
COGNITIVE FUNCTION IN ELDERLY MEN WITH
DEMENTIA

To the Editor: A decrease in sex hormones with aging has
been reported to be related to psychosomatic disorders
such as late-onset hypogonadism syndrome, frailty, and
‘cognitive impairment in adult men.! For example, a com-
munity-based cross-sectional study has shown that elderly
men with a lower blood concentration of bioavailable tes-
tosterone have more-severe impairment of cognitive func-
tion.> Moreover, a longitudinal study indicated that serum
free testosterone (FT) concentration could predict memory
performance and cognitive status in elderly men, but it is
unknown whether lower testosterone concentration is
related to cognitive impairment in individuals with demen-
tia, because the previous studies primarily focused on a
healthy community-based population. Also, few studies
have addressed the relationship between testosterone and
cognitive function in elderly Japanese men.

One recent cross-sectional study showed that total tes-
tosterone and FT concentration were associated with activi-
ties of daily living (ADLs) in institutionalized elderly men.*
This study also revealed that a relationship between testos-
terone and cognitive function could be found even in institu-
tionalized elderly men with physical or neuropsychiatric
dysfunction. Thus, whether lower testosterone concentra-
tion is related to deterioration of ADL in elderly men with
cognitive impairment was longitudinally investigated.

Fifty-two male outpatients attending the Center for
Comprehensive Care on Memory Disorders at Kyorin Uni-
versity Hospital were recruited (mean age 77.0 +35.5,
range 65-87). DParticipants’ clinical backgrounds were
hypertension, 48.9%; diabetes mellitus, 12.2%; and dysli-
pidemia, 38.1%. None had a history of stroke. Compre-
hensive geriatric assessment was performed based on basic
ADLs (Barthel Index),’ instrumental ADLs (Lawton and
Brody IADLs, 0-5 points in men),® cognitive function
(Mini-Mental State Examination (MMSE)),” mood (Geriat-
ric Depression Scale (GDS), 15 items),® and vitality (Vital-
ity Index, 10-point scale).” This assessment was repeated
1, 2, and 3 years after baseline assessment at the first visit
to the clinic. At the first visit, blood was drawn after an
overnight fast and FT concentration was measured using
radioimmunoassay. FT values ranged from 1.0 to
53.0 pmol/L (mean +SD 30.4 + 11.0 pmol/L). Partici-
pants were classified into three groups according to tertile
according to the baseline FT value (Figure 1), and the
parameters from the comprehensive geriatric assessment
were compared between groups and visits. Statistical data
were analyzed using SPSS version 17.0 (SPSS, Inc., Chi-
cago, IL). One-way analysis of variance (ANOVA) was
applied for comparisons between groups, and the Fisher
post hoc test was applied when significant (P < .05). One-
way repeated ANOVA was used for comparisons between
baseline and the 1-, 2-, and 3-year visits, and the Fisher
post hoc test was applied when significant (P < .05).

There were no significant differences between groups in
age (high, 75.3; middle, 76.6; low, 79.0), basic ADLs (high,
96.9; middle, 99.1; low, 95.3 points), MMSE (high, 23.2;
middle, 25.1; low, 23.1 points), GDS-15 (high, 5.1; middle,
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Figure 1. Change in Mini-Mental State Examination (MMSE)
score according to tertile of serum free testosterone (FT) level
in men. FT tertile: high, >36.1 pmol/L, n = 17; middle, 29.1—
35.4 pmol/L, n = 17; low, <28.8 pmol/L, n = 18. *P < 0.05
vs highest FT group, +P < 0.05 vs middle FT group.

4.1; low, 4.6 points), and Vitality Index (high, 9.1; middle,
9.1; low, 8.8 points) at baseline, whereas IADLs tended to
be lower (high, 4.1; middle, 4.1; low, 3.4 points, P = .06) in
the low FT tertile group than in the other groups.

At the 1-year visit, there was no difference in change
in MMSE score from baseline between the groups,
although the decrease in MMSE score was larger in the
low FT tertile group than in the middle and high tertile
groups at the 2- and 3-year visits (Figure 1). Also, MMSE
scores were lower in the low FT tertile group at the
2- (P =.009) and 3-year (P < 0.001) visits than at base-
line, whereas they were not lower in the middle and high
tertile groups. In contrast, there was no such trend in basic
ADLs, IADLs, GDS scores, and Vitality Index.

Multiple regression analysis was performed with a
decrease in MMSE score as a dependent variable and age;
ADLs; body mass index; presence of hypertension, diabetes
mellitus, or hyperlipidemia; and FT concentration as inde-
pendent variables to consider factors affecting cognitive
impairment, according to a previous report.* Blood FT
concentration was found to be an independent predictor of
decrease in MMSE score at the 3-year visit (B = 0.492,
P =.02).

A number of investigations support the biological plau-
sibility of a protective effect of testosterone against cogni-
tive dysfunction. The present findings from memory clinic
outpatients are consistent with previous findings observed
in elderly community-based men, showing a relationship
between FT concentration and cognitive performance.’
Furthermore, the present findings indicate that a lower FT
concentration could lead to a faster decline in cognitive
function in elderly Japanese men who already show cogni-
tive impairment. This study provides fundamental data for
the future study of hormone replacement therapy for cogni-
tive decline in elderly adults with low FT.
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BASELINE INSTRUMENTAL ACTIVITIES OF DAILY
LIVING AND INCIDENT DEMENTIA

To the Editor: Sikkes et al." have written an important paper
showing that individuals without dementia with impairment
in at least one of nine instrumental activities of daily living
(IADLs) at baseline had a significantly higher incidence of
dementia at 12 months (24.4%) than individuals without
IADL impairment at baseline (16.7%) (P = .04). Their 5§31
participants who were followed for 12 months were rela-
tively young (mean age 69.6), so it was decided to duplicate
their study from prospective data from the Wyong Hospital
Memory Clinic, 100 km north of Sydney. From 415 individu-

als attending a memory clinic, community-dwelling individu-
als aged 60 and older who were free of dementia at baseline
and had a Mini-Mental State Examination score (MMSE?) of
25 to 30 and a follow-up MMSE and Montreal Cognitive
Assessment (MoCA), range 0 (worst) to 30 (best)® at
12 months were selected in a consensus conference of a geria-
trician (PJ) and a clinical nurse consultant (EH). Each individ-
ual’s family rated IADLs on the Nottingham scale,* which
ranged from O (worst) to 22 (best). Twenty-two of 82 (27%)
converted to dementia at 12 months, compared with Sikkes
conversion rate of 20.8% at 24 months—the most likely rea-
son for this difference was that mean age (79.1) was 9.5 years
older than theirs (69.6). Stats Direct Version 2.7.8b (StatsDi-
rect Ltd, Altrincham, UK) from November 2011 was used to
compare converters and nonconverters. Mean age of the 22
converters at baseline was significantly higher that that of the
60 nonconverters (82.0 + 5.8 vs 78.0 £ 6.8, P < .01), mean
TADL score at baseline was significantly lower (13.1 + 5.3 vs
16.1 + 4.0, P = .0236), MMSE score at baseline was by defi-
nition lower (25.6 £0.73 vs 27.5 £ 1.50, P <.001), and
MoCA score at baseline was lower (19.2 + 3.5 vs 22.8 £ 3.9,
P < .001). At 12 months, IADL (11.4 £ 5.6 vs 15.4 = 4.5,
P=.004, MMSE score (21.6+4.5 vs 27.4+16,
P <.001), MoCA (16.8 3.6 vs 22.8 +4.2, P<.001)
remained significantly lower in converters.

The Nottingham IADL covers seven of the nine JADL
items that Sikkes used, excluding medications and finances.
Women are more likely than men to perform five of the
Nottingham IADL items unless the men live alone with no
home care services: cleaning the kitchen, making a hot
snack, washing small items of clothing, doing a full clothes
wash, and doing housework.

Although the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, criteria for dementia
include a decline in social and occupational function,
there is a surprising lack of research into IADLs as a pre-
dictor of incident dementia. This is an important topic
for future research and ongoing studies are being con-
ducted in three cohorts: Wyong Memory Clinic; general
medical inpatients with delirium or subsyndromal delir-
ium——a prospective randomized controlled trial, Central
Coast Australia Delirium Intervention Study; and PhD
study, PR DEFEAT DELIRIUM, in outpatients at high
risk for incident delirium. One study® with 255 commu-
nity-dwelling individuals attending 2 memory clinic who
were followed an average of 13 months has been pub-
lished. The 11.4% of participants with antithyroid anti-
bodies had similar outcomes at 12 months with respect
to IADLs, decline in TADLs, MMSE and MoCA scores,

and transfer to residential care.
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