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(HRV), which reflects autonomic nervous system activ-
ity.® In practice, low frequency/high frequency (LF/HE),
a marker of sympathovagal balance or sympathetic
modulation, showed a positive correlation with respira-
tory and skeletal muscle strength in chronic obstructive
pulmonary disease.* Furthermore, decreased LE/HF was
related to overall mortality in frail older adults.’

In addition to measurement of SSR, norepinephrine
spillover and ¥I-MIBG scintigraphy uptake, HRV has
recently been used as a marker of autonomic nervous
function.® HF was reported to reflect parasympathetic
nervous system activity and LF/HF to represent sym-
pathovagal balance or sympathetic modulation. In addi-
tion, decreased HRV was associated with cardiovascular
disease (CVD),'® cardiac death and all-cause mortal-
ity.? Whereas HRV is known to decrease with the aging
process,>® little is known about the relationship
between sympathetic nervous activity and mortality in
LTC elderly.

In the Framingham heart study, a cohort study in
American community-dwelling people, mortality and
HRV were investigated in older adults, and it was not
shown that low LF/HF correlated with mortality,'
whereas in a cohort study of frail older adults, low
LF/HF was significantly correlated with both frailty and
mortality in the Women’s Health and Aging Study-I
(WHAS-I).?

Aging attenuates sympathetic nervous modula-
tion,'® and previous studies suggested that low sym-
pathetic nervous activity might be associated with
physical and cognitive dysfunction. However, only some
of the subjects were frail or LTC eldetly,>'* and there is
little evidence describing the relationship between
physical function, mortality and sympathetic nervous
activity in LTC elderly. In particular, few studies have
focused on the specific characteristics of sympathetic
nervous activity in LTC elderly. Therefore, we investi-
gated the relationship between sympathetic nervous
activity, measured by HRV, and physical function and
mortality in older adults in LTC.

Methods

Study design and participants

The present observational study analyzed 105 consecu-
tive older adults in LTC aged 75 years or older who were
admitted to a rehabilitation unit or a health service
facility for older adults that provided rehabilitation.
All hospitals and health service facilities were located
in Nagano prefecture, Japan. Inclusion criteria were
older adults in LTC aged 75 years or older receiving
rehabilitation. Exclusion criteria were treatment of acute
phase diseases within the past 2 weeks, arrhythmia,
administration of anti-arrhythmia drugs or B-blockers,
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malignancy and neurodegenerative diseases other than
dementia. As a control for the present study, we
recruited 17 elderly outpatients with intact activities of
daily living (ADL) who were matched for age, sex and
CVD risk factors. The same inclusion and exclusion
criteria were used for these control subjects. Medical
records were reviewed to obtain information about the
medical history of CVD, such as hypertension, diabetes
mellitus, hyperlipidemia, chronic heart failure and
ischemic heart disease, which was confirmed by the
patients or their family. The present study protocol was
approved by the institutional review board of the facility.
Written informed consent was obtained from all partici-
pants or their families.

Heart rate variability

Ambulatory Holter recording was carried out for 24 h
using QR2100 (Fukuda ME Kogyo, Tokyo, Japan) and
processed with HS1000VL (Fukuda ME Kogyo). For
time domain analysis, the standard deviations of all NN
intervals in all 5-min segments of the entire recording
(SDANN) were calculated, and frequent domain analy-
sis was carried out with fast Fourier transform. From
the power spectral density, low frequency (LF; 0.04~
0.15 Hz), high frequency (HF; 0.15~0.40 Hz) and low
frequency/high frequency (LF/HF) were determined.

Anthropometric, physical function and
hematological measures

Height, weight and body mass index (BMI) were mea-
sured before Holter monitoring. The Functional Inde-
pendence Measure (FIM)' and Barthel Index' were
determined in order to assess physical function. Venous
blood samples were obtained from participants in the
morning after an overnight fast. Blood cell counts and
serum levels of chemical parameters were determined by
a commercial laboratory (Health Science Research Insti-
tute, Yokohama, Japan).

Statistical analysis

Data were analyzed using SPSS software version 11.0.1]
(SPSS Japan, Tokyo, Japan). Mann-Whitney U-test for
continuous variables and x*-test for categorical variables
were used to compare controls and LTC elderly. Pear-
son’s correlation coefficient was calculated, and stan-
dardized multiple regression analysis of HRV indices
was carried out with age, sex, FIM, Barthel Index and
blood nutritional data as covariates. Multiple regression
analysis was used to calculate Cox hazard ratio, with
adjustment for age, sex, clinical risk factors and FIM.
Kaplan-Meier survival rate was computed for HRV
indices.
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Table 1 Characteristics of long-term care elderly and healthy elderly controls

LTC elderly Controls P
No. participants 105 17
Age (years) 86.5 x 6.0 (75-100) 86.3 = 9.1 (75-103) 0.311
Sex, male (%) 29 (27.6) 6 (35.3) 0.999
Body mass index 19.5 + 3.3 22.0 £3.5 0.009
Cardiovascular risk factors, n (%)
Hypertension 57 (5§4.3) 11 (64.7) 0.590
Diabetes mellitus 13 (12.4) 2 (11.8) 0.999
Hyperlipidemia 14 (13.3) 3(17.6) 0.921
Chronic heart failure 12 (11.4) 1(5.9) 0.792
Ischemic heart disease 15 (14.3) 1(5.9) 0.572
Physical function
FIM 46 *+ 26 116 = 24 <0.001
Barthel Index 30 = 31 92 + 16 <0.001
Blood nutritional data
Albumin (g/dL) 3.5+035 3.9+0.3 <0.001
Hemoglobin (g/dL) 12.0 = 1.8 124 €22 0.188
Total cholesterol (mg/dL) 177 = 40 175 = 34 0.892
Heart rate variability indices
SDANN 85.0 = 34.3 112.1 £ 27.2 0.001
Heart rate (b.p.m.) 73.1 +12.1 71.5 74 0.878
LF (ms?) 36.1 * 25.3 424+ 375 0.274
HF (ms?) 65.9 = 56.3 60.7 = 52.3 0.813
LF/HF 0.69 = 0.27% 0.87 = 0.31 0.023

Values are mean =+ standard deviation. TAfter adjusted for age, sex, cardiovascular risk factors and Function Independent
Measure (FIM), low frequency/high frequency (LF/HF) were significantly lower in long-term care elderly than healthy controls
(P =0.049). HF, high frequency; LF, low frequency; SDANN, standard deviations of the all NN intervals in all 5~-min segments

of the entire recording.

Results

We registered 105 elderly in LTC, and assessed HRV
from 24-h Holter monitoring. The underlying diseases
of older adults in LTC for rehabilitation were cere-
brovascular disease (n=159, 56.2%), disuse syndrome
(n=26, 24.8%), fracture (n=19, 18.1%) and dementia
(n=1, 1.0%). The proportions of underlying diseases
were similar to those reported in Japanese older adults
in LTC?

The background data of the present study are shown
in Table1. In LTC elderly, mean age was 86.5 *
6.0 years, blood nutritional data including albumin,
hemoglobin and total cholesterol were at the lower limit
of the normal range, and physical function represented
by FIM and Barthel Index was significantly lower
(46 = 26 and 30 * 31, respectively) than that in elderly
controls (116 = 24 and 92 = 16, respectively). Scores
for each FIM item were as follow: eating 3.7 + 2.2,
grooming 2.6 = 1.8, bathing 1.5 = 1.1, upper body
dressing 2.5 = 1.7, lower body dressing 2.2 *+ 1.6, toi-
leting 2.7 *+ 2.0, bladder management 2.6 *+ 2.1, bowel
management 2.4 + 2.0, bed to chair transfer 3.0 = 1.9,
toilet transfer 2.4 = 1.7, shower transfer 1.5 = 1.4,
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locomotion (ambulatory or wheelchair level) 2.0 = 1.8,
stairs 1.2 & 0.8, cognitive comprehension 3.6 + 2.2,
expression 3.6 * 2.2, social interaction 3.2 % 2.2,
problem solving 2.8 =1.9 and memory 2.8 = 1.9.
These score showed that the overall participants
required moderate care supporting physical and cogni-
tive function. In addition, BMI, albumin, SDANN and
LE/HF were significantly decreased in LTC elderly com-
pared with elderly controls. After adjustment for cova-
riance, of all HRV indices, only LF/HF was significantly
lower in LTC elderly (Table 1). Data of HRV indices
were obtained every 5 min, and averaged every 3 h to
examine the circadian rhythm in both LTC elderly and
healthy controls. A significant decrease of LF/HF was
observed in the night-time in healthy controls, whereas
there was a loss of circadian rhythm in LTC elderly
(Fig. 1).

Multiple regression analysis showed that the associa-
tions between heart rate, SDANN and physical function
(Barthel Index and FIM) were independent of age, sex,
and CVD. Furthermore, albumin and hemoglobin were
also correlated with heart rate and SDANN. In contrast,
LF, HF and LF/HF were not significantly correlated with
physical function and blood nutritional data (Table 2).
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Figure 1 The activity of low frequency/high frequency
(LF/HF) in long-term care (LTC) elderly and controls. The
RR interval data were measured every 5 min, and averaged
every 3 h. ¥*P < 0.05, mean = SEM,

Next, we followed the survival of LTC elderly, and 23
people died among 105 LTC elderly during a mean
follow-up period of 8.9 months. The major cause of
death was pneumonia (n=12). There was no sign of
stroke among the study participants, and one partici-
pant with acute myocardial infarction was observed
during the follow-up period. Mortality according to
HRV indices divided by the average is shown in Table 3.
After adjustment for covariates, of all HRV indices, only
LEF/HF was associated with mortality. Kaplan—Meier
survival curves also showed an association between
decreased LF/HF and high mortality (Fig. 2). In addition
to adjusted covariates, BMI, Barthel Index, and blood
nutritional data were not different between the high
LE/HF group and low LF/HF group (data not shown).

Discussion

In the present study, we investigated the relationship
between physical function, mortality and sympathetic
nervous activity measured by HRV in Japanese LTC
elderly, and it was shown that LE/HF was significantly
decreased in LTC elderly after adjustment for age, sex,
CVD risk factors and FIM compared with elderly con-
trols. In addition, the circadian rhythm of LF/HF was
lost in LTC elderly, and low LF/HF was associated with
overall mortality.

In a previous study, low LE/HF was associated with
both frailty and mortality in community-dwelling
people of whom one-third were frail elderly,’ and these
associations were consistent with the present data.
Additionally, low LE/HF was also shown in LTC elderly,
and was independent of physical function.

Elevated heart rate or low SDANN leads to cardio-
vascular disease and low physical function,”™ and the
same relationship was also observed in LTC elderly.
Furthermore, low albumin and low hemoglobin were

162 |

observed in the high heart rate group, and limited physi-
cal function was observed in LTC elderly. These results
are supported by a previous report.”® So it might be
possible to improve the physical function of LTC elderly
by maintaining their nutritional state. The high LF/HF
group has been reported to show high physical function
and muscle mass,** whereas the present data did not
show this association. One of the reasons for this dis-
crepancy is thought to be the effect of aging. Aging
generally attenuates LF/HF, and the patients in the
present study were older than those in other studies.*'
Another reason might be autonomic nervous system
disturbance. In particular, the circadian rhythm of
LF/HF was impaired in LTC elderly.

Circadian imbalance of LF/HF has been shown in
some disorders, such as Parkinson's disease, type 2 dia-
betes mellitus (T2DM) and ischemic stroke;?'*® and
furthermore, physical activity also influences HRV indi-
ces.” In the present study, LTC elderly with Parkin-
son’s disease were excluded, and CVD risk factors
including T2DM were matched between LTC elderly
and healthy controls, as stroke and physical activity
might affect LE/HF. However, the influence of both
conditions on LF/HF is controversial. High physical
activity and good posture led to high LE/HF activity,*
whereas it was also suggested that LF/HF was not
affected by physical activity.” The effect of LF/HF on
stroke is also controversial®#’* In ischemic stroke
patients, LE/HF was higher than healthy controls in
some studies,”* whereas another study suggested that
LE/HF was lower in patients.”? So the mechanism of
LE/HF circadian rhythm disturbance is not clear,
though its recovery might be important to increase
physical function in LTC elderly. Other reasons why
LE/HF and physical function did not show a correlation
in LTC elderly might to be the effects of stroke, insuf-
ficient exposure to daylight and posture at daytime. All
participants were aged over 75 years in the present
study, and there is a possibility that asymptomatic
lacunar infarction might be observed. It has also been
suggested that lacunar infarction disturbs the auto-
nomic nervous system, leading to a decrease in LF/HF
and the related value of the autonomic nervous system,
resulting in a disappearance of the correlation between
physical activity and LF/HF. In addition, exposure to
daylight was known to be one of the most powerful
rhythmic regulators in the environment.® All partici-
pants in the present study spent their time indoors for
rehabilitation and care. Furthermore, it is known that
the supine position increases HF and decreases
LF/HF,*® and LTC elderly participants who were at
rehabilitation units or health service facilities might
spend more time in bed compared with outpatient con-
trols, leading to low LF/HF and disappearance of the
correlation between LF/HF and physical activity in the
present study.
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Table 2 Multiple regression analysis of heart rate variability indices with
physical function and blood nutritional data after adjusted for age, sex and

cardiovascular risk factors

HR SDANN LF HF LF/HF
FIM —-0.25% 0.28* 0.19 0.15 -0.08
Barthel Index -0.27*% 0.29% 0.08 0.04 0.00
Body mass index -0.05 0.05 0.00 -0.08 0.19
Albumin -0.21% 0.25% 0.05 -0.02 0.11
Hemoglobin =0.20% 0.27* 0.12 0.12 0.05
Total cholesterol -0.01 -0.05 -0.13 -0.17 0.03

*P < (.05, analyzed in 105 long-term care elderly. FIM, function independent
measure; HF, high frequency; HR, heart rate; LF, low frequency; SDANN, standard
deviations of the all NN intervals in all 5-min segments of the entire recording.

Table 3 Proportional hazards regression analysis of the impact of heart rate variability measure on overall

mortality
Hazard ratiot 95% Confidence P
interval
Unadjusted
SDANN (ms) 1.84 0.77-4.38 0.171
LF (ms? 1.61 0.59-4.38 0.353
HF (ms?) 2.14 0.72-6.34 0.169
LEF/HF 4.73 1.59-14.06 0.005
Age, sex and cardiovascular risk factors adjusted
for association with mortality
SDANN (ms) 1.53 0.60-3.86 0.372
LF (ms?) 1.65 0.57-4.78 0.357
HF (ms?) 2.60 0.82-8.22 0.105
LE/HF 3.37 1.02-11.07 0.046
Age, sex, FIM and cardiovascular risk factors
adjusted for association with mortality
SDANN (ms) 1.19 0.44-3.17 0.736
LF (ms?% 1.49 0.50-4.41 0.475
HF (ms?) 2.85 0.83-9.83 0.097
LF/HF 3.61 1.08-12.10 0.038

Based on 23 deaths among 105 participants. Mean values of heart rate variability measure are in Table 1. THazard ratio of death
rates of participants whose heart rate variability were less than average. FIM, function independent measure; HF, high
frequency; HR, heart rate; LF, low frequency; SDANN, standard deviations of the all NN intervals in all 5-min segments of the

entire recording.

Recent studies showed that decreased HRV indices
including LF, HF and LF/HF were associated with CVD
risk factors, and decreased LF was an independent pre-
dictor of death in elderly people’** However, the
present findings showed that, of all HRV indices, only
LF/HF was associated with mortality. This result is sup-
ported by a previous study in which, of HRV indices,
LE/HF was associated with both frailty and mortality.’
The major difference between the present study and
other studies is whether or not the participants included
frail LTC elderly. All participants were LTC elderly in
the present study and WHAS-I, which was reported by
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Varadhan et al. and consisted of one-third frail elderly,
whereas in other studies the participants were
community-dwelling older adults with intact ADL, and
they did not consider physical function.’*** These
results suggest that the significance of LF/HF might
differ between LTC elderly and elderly with intact ADL
and physical function.

There is a discrepancy in the results derived from
studies of LTC elderly and studies of elderly with intact
physical function regarding sympathetic nervous activ-
ity. Exercise activates the sympathetic nervous system,
leading to an increase in blood pressure, muscle blood
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Figure 2 Kaplan-Meyer survival curves for death according
to low frequency/high frequency (LF/HF). Mortality was
significantly higher for patients with low LF/HF than for
patients with high LF/HF. The mean follow-up period was
8.9 months.

flow and muscle strength by inducing muscle protein
synthesis,**7 suggesting that low sympathetic nervous
activity is related to not only physical dysfunction, but
also the inability to maintain muscle strength, leading to
a worse outcome in LTC elderly. Appropriate activation
of the sympathetic nervous system might prevent
muscle wasting and improve overall mortality in LTC
elderly.

Activation of the sympathetic nervous system has
been applied to aging or sarcopenic model rats. The
B2-adrenergic agonists, clenbuterol and formoterol,
improved muscle mass and muscle strength, and pre-
vented muscle aging in aging, disuse and sarcopenia®-**
model rats. In contrast, inhibition of sympathetic
nervous activity with B-blockers was associated with a
worse outcome in older adults.*® These findings also
suggest the importance of preventing a sympathetic
nervous activity decline in LTC elderly.

There were several study limitations. First, this was an
observational study, and could not provide direct evi-
dence of causality. So it will be necessary to carry out
randomized controlled trials to show whether high sym-
pathetic nervous activity leads to a good outcome or
not. Second, excessive sympathetic nervous activity is
associated with cardiovascular risk factors, such as
hypertension, left ventricular myocardial hypertrophy
and old cerebrovascular disease.#” In addition, the
number of control subjects was relatively small in the
present study. Based on these results, it might be hard to
apply the findings in the present study to the oldest old
population in general. However, some studies, particu-
larly in the elderly, showed that decreased sympathetic
nervous activity was associated with a worse outcome.’
In addition to low physical activity, poor handgrip
strength and frailty are known to be important risk
factors predicting death older adults,>#%° and few
reports have focused on LTC elderly. Therefore, the
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present study has the possibility of providing evidence
to improve physical function and mortality in LTC
elderly by means of maintaining or increasing LF/HF.

In summary, the present study showed that LF/HF is
a factor that distinguishes LTC elderly from elderly con-
trols independent of physical function. In addition, the
circadian rhythm of LE/HF was lost in LTC elderly.
Furthermore, low LF/HF was associated with high mor-
tality. For LTC elderly aged 75 years or over, LF/HF
might be a predictive biomarker of physical function
and mortality.
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Chronic lung disease was found to have a strong asso-
ciation with being underweight. It was one of the chronic
wasting diseases with systemic inflammation and protein
degradation, and the prevalence was higher in the under-
weight population with greater disease-specific mortality.”
Sarcopenia was considered the possible pathophysiological
mechanism behind the obesity paradox.

The RAP trigger for nutrition was not a good indica-
tor of underweight or obesity. Most MDS items for nutri-
tion were not found to be good indicators of protein or
calorie malnutrition.’® Other tools with better detection
sensitivity and specificity, such as bioelectrical impedance
analysis for sarcopenia, should be employed in assessment
of nutritional risk for nursing home residents.

There are several limitations of this study. First, BMI
was not necessarily correlated with measures of body com-
position, such as visceral adiposity and sarcopenia. Second,
the dynamic change in BMI, RAP triggers, and disease
diagnosis could not be fully presented in this cohort study.
Weight loss, new RAP triggers, and new disease diagnoses
were all considered important risk factors for mortality
and morbidity. Third, all participants were male, so the
results should not be generalized to women.

In conclusion, being underweight was associated with
greater risk of mortality after adjustment for age and com-
orbidities. Chronic lung disease was significantly associated
with being underweight. Other than the intervention pro-
gram for malnutrition, a multidimensional approach for
all associated factors would prevent further adverse health
outcomes in the elderly population.
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WEIGHT LOSS AND HOMEOSTATIC IMBALANCE
OF LEPTIN AND GHRELIN LEVELS IN LEAN OLDER
ADULTS

To the Editor: Appetite and food intake decline with age
in elderly adults, and their decline results in unintended
weight loss, which leads to frailty, morbidity, and mortal-
ity.! One reason why this anorexic state prevents elderly
people from returning to their original weight is impaired
regulation of food intake, which makes them likely to be
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less hungry and to become rapidly satiated.> An imbalance
between leptin and ghrelin, two peripheral hormones that
signal changes in energy balance to the central nervous
system (CNS) and act reciprocally to maintain body
weight, may cause predisposition to impaired regulation of
food intake.®

Sixty-eight elderly adults aged 65 and older (mean age
80.5 + 5.8 years; female:male ratio 48:20) who were mak-
ing regular visits to the geriatric outpatient clinic of Kyorin
University Hospital were examined. Their diseases were
well controlled. Fasting plasma leptin and acylated ghrelin
levels were measured using enzyme-linked immunosorbent
assay. Because of the potential effects of instrumental
activities of daily living (IADLs) on daily energy needs
and appetite, they were evaluated by scoring them on the
Lawton IADL scale.*

The results of a simple regression analysis showed a
positive correlation between subjects’ plasma leptin levels
and their body mass index (BMI; correlation coefficient
(r) = 0.54, P<.001), although there was no correlation
between their BMI and ghrelin level (r = —0.23, P = .06),
age (r=0.12, P = .31), or sex (r=0.08, P = .54). After
adjustment for age and sex, the results of multiple regres-
sion analysis showed significant correlations between BMI
and leptin (partial regression coefficient [prc] = 0.29,
P =.02), ghrelin (prc = —0.41, P<.001), leptin—ghrelin
interaction (prc = 0.41, P<.001), and IADL scores
{prc = 0.26, P = .04). When the subjects were stratified
into three groups according to BMI (high, >25.0 kg/m?;
normal, 19.0-24.9 kg/m?; and low, <19.0 kg/m?), there
was a significant positive correlation between leptin and
ghrelin levels in the high BMI group (r = 0.79, P = .008)
and a significant inverse correlation in the normal BMI
group (r = —0.33, P =.03), but no significant correlation
was not observed between the two peptides in the low
BMI group (r = 0.22, P = .39) (Figure 1).

Leptin is a peptide and the product of the OB gene,
which is expressed primarily in adipocytes, and it signals

70 1
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i @ BMI 225.0 kg/m?

50

40

o

N R S

30

acylated ghrelin (fmol/mL)

20

10 1

100 150 200 250 300 350
Leptin (pg/mL)
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Figure 1. Relationship between plasma leptin and acylated
ghrelin levels of elderly adults attending a geriatrics clinic
according to body mass index (BMI). Solid lines represent the
statistically significant linear regressions of the data.

the CNS about the quantity of stored fat, whereas ghre-
lin is an acylated peptide produced in the stomach that
relays hunger signals to the CNS. Thus, both peptides
mutually act to maintain body weight. The results of the
present study confirmed the existence of a strong posi-
tive correlation between plasma leptin levels and BMI in
elderly adults,” as well as a tendency for higher ghrelin
levels to be associated with lower BML® although the
results provide preliminary evidence that the feedback
control of leptin and ghrelin is limited to a small body
weight range.

In the high BMI group, the relationship between the
two peptides shifted to a positive correlation with increas-
ing BMIL Regardless of the potential role of leptin in ghre-
lin regulation, insulin may be an important peripheral
peptide in regulating energy balance in obese people. A
previous study found that the plasma ghrelin levels of
obese subjects depended on whether they had insulin resis-
tance, because the obese insulin-sensitive subjects in their
study had higher ghrelin levels, suggesting that compensa-
tory hyperinsulinemia mediated the relationship between
obesity and ghrelin.” Attenuated postprandial ghrelin sup-
pression in obese subjects may also contribute to impaired
satiety signaling and persistent hunger feelings.®

The data obtained data in the current study showed
that all three subjects with the highest ghrelin levels were
in the low BMI group. This is consistent with previous
observations that plasma ghrelin levels increase under
conditions associated with negative energy balance, such
as body weight loss or anorexia, reflecting the ghrelin
compensatory response to undernutrition. However, some
individuals in the low BMI group had low ghrelin levels,
which may reflect aging® or atrophic changes in the gastric
mucosa, and their low ghrelin levels may have caused
delayed gastric emptying that in turn suppressed food
intake. A sedentary lifestyle and psychological and social
factors may also underlie anorexia in elderly adults
because the results of the current study showed that higher
IADL scores were associated with higher BMI.

Further study will be needed to determine whether
treating lean elderly adults with ghrelin would increased
their food intake, although a comprehensive approach to
lifestyle factors is now the best conceivable approach to

preventing low body weight and sarcopenia in elderly
adults.
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ARE GERIATRIC SYNDROMES ASSOCIATED WITH
RELUCTANCE TO INITIATE ORAL
ANTICOAGULATION THERAPY IN ELDERLY
ADULTS WITH NONVALVULAR ATRIAL
FIBRILLATION?

To the Editor: Age is associated with risk of atrial fibrilla-
tion (AF) and its consequences, including stroke. In turn,
stroke has been associated with mortality, disability, and
health-related quality of life.! The American Association
of Chest Physicians states that anticoagulation therapy
(AT) must be initiated in individuals with nonvalvular AF
in moderate- and high-risk categories for the development
of stroke (according to congestive heart failure, hyperten-
sion, aged >75, diabetes mellitus, stroke, vascular disease,
aged 65-74, sex (CHA,DS,VASc) score),™ whereas a
variety of major bleeding prediction scores, such as the
hypertension, abnormal (renal/liver function), stroke,
bleeding tendency, labile international normalized ratio,
elderly, drugs (HAS-BLED) have been developed to aid in
the decision-making process in relationship to prescribing
AT.* Nevertheless, recent work has shown that the net
clinical benefit favors the initiation of AT over the risk
of major bleeding, even in individuals at high risk of
bleeding.® :
Bleeding risk in elderly adults with AF is frequently
overestimated, whereas thrombotic risk is underestimated.’
Thus, AT is underused in this context. It is likely that
age-related factors such as functional status, falls, and
cognitive impairment influence the decision to anticoagu-
late these individuals, although an association between
the presence of geriatric syndromes (GSs) and the reluc-
tance to initiate AT in elderly adults with nonvalvular

Table 1. Multivariate Logistic Regression of the Absence of Oral Anticoagulation Therapy

Univariate Analyses, n = 137

Model 1, n = 136

Model 2, n = 129 Model 3, n = 128 Model 4, n = 128

Characteristic

Odds Ratio (95% Confidence Interval)

Age 1,08 (0.97-1.08) 1,02 (0.96-1.08) —  1.08(0.96-1.11)  1.04 (0.96-1.12)
Female 0.70 (0.35-1.37) 0.61 (0.29-1.27) — 0.55 (0.21-1.42)  0.58 (0.22-1.55)
Lives alone - 067(020-222) 082 (0.24-2.82) o= 1.03 (0.23-4.65)  0.94 (0.20-4.35)
Education, years 0.96 (0.90-1.02) 0.94 (0.88-1.01) 0.95 (0.88-1.48)  0.97 (0.89-1.06)

Hearing impairment

Visual impairment

>3 falls/years

1.66 (0.84-3.27):

2.09 (0.97-4.53)

237 (1.01-553)F

1.57 (0.66-3.73) -
2.45 (0.89-6.78

284 (0.99-8.16)

(
L ( :
IADLs disability 0.64 (0.26-1.56) —
) -~ 049(0.25-0977° o —
512 (2.19-11.99)" —
- 7.97 (3.62-17.53)" =
)

ADLs disability
Depressive symptoms
Cognitive impairment -~
CHA,DS,VASc stroke

risk score

HAS-BLED:

1.03 (0.06-16.80

258 (1.27-5.28*

0.81 (0.26-2.56

;
1.61 (0.53-4.86) -
)

143 (0.58-355)  — PR
459 (173-12.12)°  4.94 (1.81-1352)  5.14 (1.84-14.34)?
7.32 (2.98-17.99)°  6.79 (2.73-16.87)>  6.27 (2.54-15.46)"
— — 1.02 (0.04-22.71)

2.52 (1.03-6.16)%

Model 1 included age, sex, living situation, and educational level; Model 2 included hearing impairment, visual impairment, falls, instrumental activities of
daily living (IADLs) and activities of daily living (ADLs) disability, depressive symptoms, and cognitive impairment; Model 3 included age, sex, living situ-
ation, educational level, visual impairment, depressive symptoms, and cognitive impairment; Model 4 included depressive symptoms and cognitive impair-
ment and was adjusted for age; sex; living situation; educational level; congestive heart failure, hypertension, aged >75, diabetes mellitus, stroke, vascular
disease, aged 65-74, sex (CHA,DS,;VASc) stroke risk score; and hypertension, abnormal (renal/liver function), stroke, bleeding tendency, labile interna-
tional normalized ratio, elderly, drugs (HAS-BLED) major bleeding risk score. Depressive symptoms = Geriatric Depression Scale (GDS) >5; Cognitive

impairment = Mini-Mental State Examination (MMSE) < 23.
P <*.05, ©.001.
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