
Po.001) and those reporting regular exercise (2 vs 20%,
P 5.04) were statistically more likely to increase vitamin D
intake during the 1-year study.

DISCUSSION

Vitamin D is a safe, inexpensive strategy to reduce falls and
associated medical costs. This study showed that older fall-
ers have a low rate of meeting the vitamin D RAI, especially
men, older individuals, those without prior fracture, and
those not taking calcium supplements. Patients and pro-
viders need greater education on the importance of vitamin
D for prevention of falls and fractures. Written instructions
and regular telephone follow-up appear to increase vitamin
D intake in elderly fallers. This finding, if verified in addi-
tional studies, may prove an effective public health strategy
to decrease falls in older adults.
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PIOGLITAZONE IMPROVED COGNITION IN A
PILOT STUDY ON PATIENTS WITH ALZHEIMER’S
DISEASE AND MILD COGNITIVE IMPAIRMENT
WITH DIABETES MELLITUS

To the Editor: Accumulating evidence suggests that the in-
sulin resistance and peripheral hyperinsulinemia associated
with type II diabetes mellitus (DM) promote Alzheimer’s
disease (AD) pathogenesis.1 Pharmacological treatment
with thiazolidinedions such as rosiglitazone and pioglita-
zone, agonists of the nuclear receptor peroxisome pro-
liferator-activated receptor gamma (PPARg), may offer
some therapeutic relief of AD by lowering peripheral insulin
and enhancing insulin sensitivity. In addition, PPARg
agonists have been shown to reduce beta-amyloid accumu-
lation and inflammatory reactants and exhibit neuropro-
tective effects.2 It was recently demonstrated that 6 months
of treatment with rosiglitazone preserved cognitive function
in patients with AD and amnestic mild cognitive impair-
ment (MCI),3,4 although there has been no report examin-
ing the effects of pioglitazone on cognitive function
in patients with AD. The present study was designed to
determine whether pioglitazone would have beneficial
effects in patients with AD and MCI with type II DM.

This was a prospective randomized, open-controlled
study. Thirty-two patients with mild to moderate AD
(Mini-Mental State Examination (MMSE) score of 16–26)
and amnestic MCI who were treated with oral hypo-
glycemic medications or diet for type II DM were enrolled
after providing informed consent. Each diagnosis was made
using the National Institute of Neurological and Commu-
nicative Disorders and Stroke and the Alzheimer’s Disease
and Related Disorders Association criteria5 for probable
AD (26 patients) and Petersen’s criteria6 for amnestic MCI
(6 patients). Subjects using insulin were excluded. Patients
were randomly assigned to treatment with pioglitazone 15
to 30 mg daily (n 5 15, pioglitazone group) or not (n 5 17,
control group) in addition to their previous treatment for
control of DM. Patients taking donepezil (a cholinesterase
inhibitor) were enrolled, provided that the dose had re-
mained unchanged from 6 months before participation
through study completion. No subjects were taking any
medication known to affect cognition or behavior during
the study. Changes from baseline to Month 6 in the MMSE,
Alzheimer’s Disease Assessment ScaleFCognitive Subscale
Japanese version (ADAS-Jcog), and Wechsler Memory
ScaleFRevised (WMS-R) logical memory-I were assessed.
Additional measures included fasting plasma glucose
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(FPG), hemoglobin A1c, fasting immunoreactive insulin
(FIRI), and the homeostasis model assessment ratio
(HOMA-R). Values were expressed as means � standard
deviations. Statistical analysis was performed using the
Student t-test, the chi-square test, the Mann-Whitney U-
test, and the Wilcoxon signed-rank test.

At baseline, there were no significant differences
between the pioglitazone group and the control group in
age (76.5 � 5.8 vs 77.9 � 6.2), sex (7 men/8 women vs
9 men/8 women), diagnosis (12 AD/3 MCI vs 14 AD/3
MCI), education (12.3 � 2.7 vs 12.0 � 2.6 years), duration
of symptoms (2.9 � 0.8 vs 3.0 � 0.9 years), or use of done-
pezil (6 patients vs 7 patients). Table 1 shows metabolic
and cognitive changes between baseline and Month 6. At
baseline, FPG, hemoglobin A1c, FIRI, and HOMA-R were
comparable in the two groups. The pioglitazone group
showed a significant decrease in FIRI and HOMA-R at
Month 6 from baseline, but the control group showed no
significant changes. At baseline, no significant differences
were found on measures of cognition between the two
groups. At Month 6, the ADAS-Jcog scores decreased sig-
nificantly in the pioglitazone group, where they increased
significantly in the control group. The WMS-R logical
memory-I scores significantly increased in the pioglitazone
group, but not in the control group. Neither groups showed
any significant change on MMSE score at Month 6.
Although only three patients in the pioglitazone group
had mild peripheral edema, the adverse effect was tolerated
without discontinuing the study medication.

In animal models of AD, the PPARg agonist pioglita-
zone has been shown to reduce the numbers of activated
microglia associated with a lower plaque burden7 and a
modest reduction in soluble amyloid beta levels.8 Consis-
tent with these experimental studies, this pilot study dem-
onstrated that pioglitazone resulted in cognitive and
metabolic improvements in patients with AD and MCI
with DM. The reason for these benefits is not fully deter-
mined. Despite the small sample size, the results suggest
that pioglitazone may offer a novel strategy for the treat-
ment of AD and MCI with DM. Larger double-blind, ran-

domized, placebo-controlled studies are needed to confirm
these results.
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Table 1. Metabolic and Cognitive Changes in the Pioglitazone and Control Groups from Baseline to 6 Months

Measurement

Pioglitazone (n 5 15) Control (n 5 17)

Baseline Month 6 Baseline Month 6

Mean � Standard Deviation

Metabolic

Fasting plasma glucose, mg/dL 143 � 46 123 � 26 152 � 47 131 � 33

Hemoglobin A1C, % 6.7 � 1.3 6.4 � 1.4 6.8 � 1.1 6.5 � 0.9

Fasting immunoreactive insulin, mU/mL 8.3 � 4.1 5.7 � 2.5� 5.9 � 4.6 5.9 � 2.3

Homeostasis model assessment ratio 2.7 � 1.2 1.7 � 0.9� 2.0 � 1.4 1.9 � 0.8

Neuropsychological

Mini-Mental State Examination 22.2 � 3.1 23.1 � 3.9 22.4 � 2.8 22.1 � 2.6

Alzheimer’s Disease Assessment ScaleFCognitive subscale
(Japanese version)

15.8 � 6.0 14.7 � 6.4� 15.6 � 4.9 17.9 � 5.8�

Wechsler Memory ScaleFRevised logical memory-I 5.9 � 4.1 7.5 � 4.6�� 6.4 � 3.7 6.0 � 3.9

Po�.05; ��.01 compared with baseline.
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DEMENTIA, DELIRIUM, AND DEPRESSION IN
PATIENTS WITH HIP FRACTURE: 111 DOESN’T
ALWAYS MAKE 2

To the Editor: In their article recently published in the
Journal of the American Geriatrics Society,1 Givens et al.
investigated whether the presence of a single condition
among dementia, delirium, and depression (or the over-
lapping of � 2 of these) was associated with functional
decline at 1 and 6 months in a population of patients
admitted to the hospital for hip fracture (HF). We would
like to contribute to this topic with our data, referring to a
similar population discharged from our Rehabilitation and
Aged Care Unit (RACU) from June 2002 to January 2006
after rehabilitation post-HF surgery. Patients were eligible
for this study if they were aged 65 and older and had
dementia, delirium, or depression at RACU admission
according to the multidimensional assessment. People with
metastatic cancer or other comorbid illnesses reducing life
expectancy to less than 6 months were excluded, and those
with a written indication (orthopedic consultation) forbid-
ding them to ambulate immediately after HF surgery
were not considered in the analysis. Trained physicians
ascertained the presence of dementia according to the
Diagnostic and Statistical Manual of Mental Disorders,
Third Edition, criteria, and delirium was assessed using the
Confusion Assessment Method (CAM).2 Depressive symp-
toms were assessed using the Geriatric Depression Scale
(GDS)3 only in patients with a Mini Mental State Exam-
ination (MMSE) score on admission of 16 or higher out
of 30 to avoid possible bias due to advanced cognitive
impairment.4 At 12 months, information about transfer
and walking abilities and autonomy to climb stairs were
gathered using phone interviews, assessing those items of
the Barthel Index.5 A sumscore for these items was created,
and the difference from the sumscore at discharge was
computed; patients were therefore stratified into two
groups according to their change in functional status
(difference in sumscore � 0 denoted improvement or sta-
bility, while difference in sumscore �� 1 denoted decline).

The final sample included 112 patients alive at
12 months. Of these, 69 had a single condition (18 only
dementia, 13 only depression, and 38 only delirium), 32
had two conditions (12 a combination of dementia and
depression, 9 of dementia and delirium, and 11 of delirium
and depression), and 11 had all three conditions. To eval-
uate the effect of the association between the conditions at
12-month follow-up, patients with two or more conditions
were collapsed into a single group because of their small
sample size. Table 1 shows that age, body mass index
(BMI), and functional status were significantly different
between the two groups, with patients having more than
one condition being significantly older, more undernour-
ished, and more impaired in functional status before HF,
at RACU admission, and at discharge than patients with

only one condition. At the 12-month follow-up, functional
status was also significantly worse in those with two or
more conditions. In a logistic regression model with age,
sex, albumin serum levels, BMI, Barthel Index at discharge,
and group membership (1 condition vs 2 or 3 conditions) as
the main predictors, being older (odds ratio (OR) 5 1.1,
95% confidence interval (CI) 5 1.02–1.57, P 5.01) and
having two or three conditions (OR 5 2.7, 95% CI 5 1.05–
7.05, P 5.04) significantly predicted functional decline over
the 12-month follow-up.

Taken together, these data suggest that the presence of
geriatric syndromes (namely, dementia, delirium, and de-
pression) significantly influences functional status. When
more than one syndrome is present, it could be hypothe-
sized that an interaction effect generates a chain of adverse
clinical events that bar patients’ functional recovery. From
this perspective, really 111 doesn’t always make 2.

Giuseppe Bellelli, MD
Sara Morghen, PsyD

Tiziana Torpilliesi, MD
Rehabilitation and Aged Care Unit

‘‘Ancelle della Carità’’ Hospital Cremona
Italy Geriatric Research Group

Brescia, Italy

Table 1. Characteristics of the Study Population and
Prevalence of Outcomes

Characteristic

Number of Conditions

1

(n 5 69)�
2 or 3

(n 5 43)w P-Value

Age, mean � SD 79.6 � 6.7 83.7 � 7.5 .003

Female, n (%) 60 (87) 40 (93) .25

Body mass index, kg/M2

mean � SD
23.6 � 4.8 21.8 � 4.2 .04

Charlson Comorbidity Index,
mean � SD

1.7 � 1.8 1.8 � 1.5 .76

Albumin serum level, g/dL,
mean � SD

2.8 � 0.3 2.7 � 0.3 .19

Mini Mental State Examination
score (range 0–30), mean � SD

23.9 � 4.4 20.1 � 3.4 o.001

Geriatric Depression Scale score
(range 0–15), mean � SD

6.4 � 3.4 7.8 � 3.4 .02

Delirium during Rehabilitation
and Aged Care Unit stay, n (%)

13 (18.8) 34 (79.1) o.001

Barthel Index (range 0–100), mean � SD

Before fracture 91.2 � 11.8 77.9 � 18.7 o.001

On admission 38.7 � 14.8 25.7 � 15.7 o.001

At discharge 76.7 � 16.7 56.3 � 25.4 o.001

Length of stay, days,
mean � SD

26.8 � 7.1 26.7 � 6.9 .96

Discharged to home, n (%) 63 (91.3) 37 (86) .28

Worst in ambulation ability
at 12-month follow-up, n (%)

21 (30.4) 24 (55.8) .007

�Presence of delirium, dementia, or depression.
wCombination of dementia and depression; dementia and delirium; depres-

sion and delirium; or dementia, depression, and delirium.

SD 5 standard deviation.
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