received usual care without acupuncture. VESS was performed at the base line and four
weeks later in both groups. The interval of VESS was 5 minutes with a random order of
three different kinds of food. The patients were asked to swallow 5 mL of water, S mL of
fluid food (liquidized food) and one piece of solid food (approximately Sml of a cookie).
The water and food were blended with barium (Enemastar Enema Powder, FUSHIMI
Pharmaceutical, Marugame, Japan). In each swallowing, VFSS was performed in a lateral
projection with the patient in a sedentary position using a fluoroscopy unit (Prestige I, .
GEMedical Systems, Tokyo, Japan) connected to a DVD-HDD recorder (RD-XS30,
TOSHIBA, Tokyo, Japan). Images were obtained at 30 frames per second and reviewed
frame by frame with image processing software (Premier 6.0, Adobe Systems, Tokyo,
Japan) by a radiologist who did not know if the patient had been treated with acupuncture.
Pharyngeal retention was defined as pharyngeal residue of material in the valleculae and
in the piriform sinuses after swallowing. Tracheobronchial post-deglutitive aspiration
was defined as penetration of material below the level of the vocal folds. VESS frames
from the instruction of swallowing to the time that the material passed the entrance of the

esophagus were observed. Body temperature was measured at 2:00 p.m. every day. The



total number of days of fever above 37.8 degrees was counted for four weeks.

The swallowing times at baseline from the instruction of swallowing to the time of
passing the entrance of the esophagus were 1.7 + 1.0, 8.7 = 13.2 and 10.4 + 7.0 (mean =
SD) sec with water, fluid food and solid food, respectively in the intervention group and
1.9+0.6,4.5 +£3.7,9.7 £7.6 sec in the control group. After four weeks the average times
were 1.1 =+ 6.3 (P < .05), 50 £ 4.8 (P < .05), 11.8 + 9.3 sec, respectively, in the
intervention group and 2.1 + 0.9, 5.4 + 5.4, 10.1 + 6.9 sec, respectively, in the control
group. In the intervention group the swallowing time of water and fluid food were
shortened significantly after four weekg.

Figure 1 shows the percentage of pharyngeal retention and aspiration in the two
groups. In the intervention group, there were significant decreases of retention, but in the
control group there was no significant change. In the intervention group, aspiration at the
baseline was observed in 40%, 8% and 25% of the patients with water, liquid and solid
foods, respectively, but no aspiration was observed after four weeks. Aspiration did not
change in the control group after four weeks. High fever over 37.8 degrees was observed

in 28 of 394 days of the control group but only in four days of 356 days of the intervention



group. Fever-up days of the intervention group was significantly lower than that of the

control group (P < .01). The combination of these acupoints was selected according to the

traditional theory of Chinese medicine, and is novel and safe, easy to use. These data

show the significant effect of the acupuncture treatment on pharyngeal retention and

aspiration. The present study suggests. that this acupuncture therapy is a new way fo

prevent aspiration and aspiration pneumonia in poststroke patients.
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FIGURE LEGEND

Figure 1: The rate of pharyngeal retention (A, B) and aspiration (C, D) in the control
and intervention group at baseline (closed column) and after four weeks (open column).
* and ** show significant decreases after four weeks compared with baseline by the

Wilcoxon signed rank test, P < 0.05 and P < 0.01, respectively.
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Severe dysphagia predisposes to medical complications such as aspiration pneumonia
in poststroke patients.1 Existing modalities for treating dysphagia are generally
ineffective. > We recently reported that acupuncture on two acupoints (Zusanli ST36 and
Taixi K3) restored the swallowing reflex’ and gait disorders” in poststroke patients. In this
study, we performed a videofluoroscopic study (VESS) to determine if acupuncture also
improves dysphagia and aspiration.

According to Magnetic Resonance Imaging findings, 32 poststroke patients (849
(mean+SD) years, Female/Male 20/12) with episodes of choking while taking food or
drinking liquid were selected randomly at an elderly care facility and participated in this
study under written informed consent. Participants were randomly assigned into two
groups. We practiced acupuncture on the intervention group (18 patients; 779 (mean=
SD) years, F/M 10/8) three times a week for four weeks with usualhcare. Four disposable
stainless steel fine needles (diameter 0.16 mm, length 40 mm; SEIRIN, Shizuoka, Japan)
were inserted in two acupoints (ST36 and K3) bilaterally and kept at a 10 mm depth for
15 minutes without any extra stimulation such as electrical or manual. Fourteen other

patients were assigned to the control group (795 (mean*SD) years, F/M 10/4) and



received usual care without acupuncture. VFSS was performed at the base line and four

weeks later in both groups. The interval of VFSS was 5 minutes with a random order of

three different kinds of food. The patients were asked to swallow 5 mL of water, 5 mI. of

fluid food (liquidized food) and one piece of solid food (approximately Sml of a cookie).

The water and food were blended with barium (Enemastar Enema Powder, FUSHIMI

Pharmaceutical, Marugame, Japan). In each swallowing, VFSS was performed in a lateral

projection with the patient in a sedentary position using a fluoroscopy unit (Prestige II,

GEMedical Systems, Tokyo, Japan) connected to a DVD-HDD recorder (RD-XS830,

TOSHIBA, Tokyo, Japan). Images were obtained at 30 frames per second and reviewed

frame by frame with image processing software (Premier 6.0, Adobe Systems, Tokyo,

Japan) by a radiologist who did not know if the patient had been treated with acupuncture.

Pharyngeal retention was defined as pharyngeal residue of material in the valleculae and

in the piriform sinuses after swallowing. Tracheobronchial post-deglutitive agpiration

was defined as penetration of material below the level of the vocal folds. VESS frames

from the instruction of swallowing to the time that the material passed the entrance of the

esophagus were observed. Body temperature was measured at 2:00 p.m. every day. The



total number of days of fever above 37.8 degrees was counted for four weeks.

The swallowing times at baseline from the instruction of swallowing to the time of
passing the entrance of the esophagus were 1.7 1.0, 8.7 + 13.2 and 10.4 = 7.0 (mean =
SD) sec with water, fluid food‘ and solid food, respectively in the intervention group and
1.9£0.6,4.5+3.7,9.7 +7.6 sec in the control group. After four weeks the average times
were 1.1 = 0.3 (P < .05), 5.0 £ 48 (P < .05), 11.8 +£ 9.3 sec, respectively, in the
intervention group and 2.1 £ 0.9, 5.4 = 5.4, 10.1 £ 6.9 sec, respectively, in the control
group. In the intervention group the swallowing time of water and fluid food were
shortened significantly after four weeks.

Figure 1 shows the percentage of pharyngeal retention and aspiration in the two
groups. In the intervention group, there were significant decreases of retention, but in the
control group there was no significant change. In the intervention group, aspiration at the
baseline was observed in 40%, 8% and 25% of the patients with water, liquid and solid
foods, respectively, but no aspiration was observed after four weeks. Aspiration did not
change in the control group after four weeks. High fever over 37.8 degrees was observed

in 28 of 394 days of the control group but only in four days of 356 days of the intervention



group. Fever-up days of the intervention group was significantly lower than that of the
control group (P < .01). The combination of these acupoints was selected according to the
traditional theory of Chinese medicine, and is novel and safe, easy to use. These data
show the significant effect of the acupuncture treatment on pharyngeal retention and
aspiration. The present study suggests that this acupuncture therapy is a new way to

prevent aspiration and aspiration pneumonia in poststroke patients.
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FIGURE LEGEND

Figure 1: The rate of pharyngeal retention (A, B) and aspiration (C, D) in the control
and intervention group at baseline (closed column) and after four weeks (open column).
* and ** show significant decreases after four weeks compared with baseline by the

Wilcoxon signed rank test, P < 0.05 and P < 0.01, respectively.
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EFFECTS OF PHYSICAL EXERCISE ON PLASMA
CONCENTRATIONS OF SEX HORMONES IN
ELDERLY WOMEN WITH DEMENTIA

To the Editor: Physical exercise may slow the functional
decline in elderly people and has been associated with a low
incidence of dementia.! Physical activities have shown fa-
vorable effects on cognitive function as well as on neuro-
psychiatric symptoms and behavioral disturbance in
demented subjects, the mechanism of which is currently
unknown. Because low plasma levels of sex hormones have
been implicated in dementia,® it is reasonable to hypoth-
esize that physical exercise could elevate plasma sex hor-
mone levels. Here, we report a preliminary study in which
daily physical exercise for 3 months increased the plasma
levels of sex hormones, inciuding dehydroepiandrosterone
(DHEA) and testosterone, in elderly women with dementia.
Thirteen women (aged 74-91, mean age =& standard devi-
ation 84 + 5) living in group homes for the elderly (small-
scale facilities providing communal living) located in Nag-
ano Prefecture, Japan, were enrolled. They were diagnosed
as having Alzheimer’s disease according to the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edi-
tion, but did not have malnutrition, malignancy, or endo-
crine disease. Blood sampling and functional assessment
were performed at baseline, at the end of a 3-month exercise
program, and at the end of a 3-month follow-up period,
during which the subjects returned to ordinary sedentary
living. The exercise program consisted of stretching and
mild resistance training using a chair and a 0.5-kg weight.
The exercise was performed as a group, with training for
30 minutes daily under the instruction of a physical ther-
apist twice a week and by other caregiver staff five times a
week. Care other than exercise was comparable throughout
the study. Fasting blood samples were collected early in the
morning before exercise. A commercial laboratory deter-
mined plasma levels of estradiol, testosterone, DHEA,
DHEA sulfate, and sex hormone-binding globulin, in ad-
dition to blood cell counts and blood chemical parameters.

Basic activities of daily living (ADLs) were assessed using
the Barthel Index and cognitive function using the Mini-
Mental State Examination.

At baseline, the subjects showed moderate cognitive
impairment and dependency and relatively low sex hor-
mone levels (Table 1). After 3 months of exercise, signif-
icant increases were found in plasma levels of testosterone
of 18%, estradiol of 38%, and DHEA of 37%, all of which
returned to the baseline levels 3 months after cessation of
the exercise program. A similar alteration was found in
plasma DHEA sulfate level, but the increase by exercise was
not statistically significant (mean & standard error 452 +
62ng/mL at baseline, 508 4= 72 ng/mL after exercise, and
464 £ 77 ng/mL after discontinuation. Sex hormone~bind-
ing globulin, albumin, and other blood parameters did not
change throughout the study (Table 1 and data not shown).
Despite the increases in sex hormones after the exercise
program, neither Barthel Index nor Mini-Mental State Ex-
amination scores changed significantly during the study.

Previous studies®® have shown stimulatory effects of
endurance or resistance exercise on circulating hormones in
healthy postmenopausal women; metabolic alterations and
increased blood flow of endocrine organs via nitric oxide -
and cyclic adenosine monophosphate production may play
a causal role, but hormonal responses in frail or demented
women have not been examined. In the present study, plas-
ma levels of estradiol, testosterone, and DHEA were higher
after 3 months of physical exercise in elderly women with
dementia, whereas cognitive function and basic ADLs did
not improve. Given the protective effect of exercise and sex
hormones on cognitive impairment, a control sedentary
group should be included to examine whether this exercise
program might delay cognitive decline. Nevertheless, the
finding that exercise can increase plasma sex hormone levels
in demented women provides a mechanistic insight into the
effect of exercise or physical activities on cognitive impair-
ment. The results of this preliminary study need to be con-
firmed using larger randomized, controlled trials with
longer follow-up periods.

Table 1. Effects of Daily Physical Exercise on Plasma Concentrations of Sex Hormones in Elderly Women with Dementia

(N =13)
Baseline Exercise (3 Months) Discontinuation (3 Months)
l\_/le'_asurement Mean + Standard Error of the Mean

Testosterone, na/dL 51.4 + 3.3 60.8 & 3.3° 47.9+3.9
Estradiol, pg/mL 15.2+£1.2 2.0+ 1.27 19.4 £ 2.9
Dehydroepiandrosterone, ng/mL 1.84 +0.29 2,52 4 0.41" 1,95 £0.27

Sex hormone binding globulin, nmol/L 75.0+ 6.1 69.1 4 8.1 68.3 + 8.3

Barthel Index 75.0 £ 5.4 70.0 7.1 66.5 9.4
Mini-Mental State Examination score 13.9+£19 13.8 4+ 2.0 12.4 £ 2.5

P<".05; 1.01 versus baseline using paired ¢ test.
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LETTER TO THE EDITOR

Successful aging with constant
physical training

Tomoko Yamazaki, Masahiro Akishita, Kumiko Kobayashi, Ayako Machida
and Kenji Toba

Department of Geriatric Medicine, Kyorin University S chool of Medicine, Mitaka, Tokyo Japan

Dear Editor,

On 22 May 2003, the press reported that Yuichiro
Miura, the 70-year-old Japanese adventure skier,
became the oldest person to reach the peak of Mt. Ever-
est. He, being well known internationally as the man
who skied down Mt. Everest in 1970, also skied down
Mont Blanc this year with his son and his 99-year-old-
father, indicating that his family represents a case of
successful aging. In April 2003, we had a chance to per-
form a checkup on Mr Yuichiro Miura, and we here
report, with his informed consent, his age-related
changes.

He does not have any specific history of illness, and
has been a professional adventure skier for more than
40 years. He has constanily performed hard physical
training to maintain his muscle strength and alertness.
Specifically, his daily training consisted of walking
around and climbing the nearest mountains with a 12~
kilogram weight or, in addition to skiing in winter. He
has taken regular food, and has not paid special atten-
tior to his diet. He has never smoked but drinks two
bottles of beer four times per week. Body mass index
was 27.9 kg/m? with waist/hip circumference ratio of
0.93. Blood pressure was 119/89 mmHg. Physical
examination and laboratory tests indicated no abnormal
findings except for a slightly low plasma HDL-~
cholesterol level of 39 mg/dL. Unsurprisingly, he
showed excellent physical performance measures; e.g.

- timed up-and-go test of 6.3 s and one-leg standing time
with eyes open of more than 10s. Non-invasive mea-

Accepted for publication 3 December 2003.

Correspondence: Kenji Toba, MD, PhD, Department of Geriatric
Medicine, Kyorin University School of Medicine, 6-20-2
Shinkawa, Mitaka, Tokyo 181-8611, Japan. Email:
toba@kyorin-u.acjp
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surements of subclinical atherosclerosis showed that
endothelium-dependent flow-mediated dilatation of the
brachial artery was 6.7% and brachial-ankle pulse wave
velocity was 1279 cm/ s, which both corresponded to
the average values in middle-aged bealthy controls.™”
Abdominal CT (Fig. 1) revealed that the areas of visceral
and subcutaneous fat were 97 cm?® and 141 cm?, respec-
tively, indicating that subcutaneous fat was predomi-
nant, but calcification was found in the abdominal
aorta.

Overall, he was obviously healthy and had out-
standing physical function and vascular function that
was young for his age, although some aspects of aging
such as aortic calcification were found. Given the pre-
ventive effect of physical training on aging,® the influ-
ence may differ according to organ and function. The
present case suggests that even a superman cannot
avoid aging.
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Figure 1 Abdominal plain computed tomographic image at the umbsilical level showing that subcutaneous fat is predominant.
The arrowhead indicates calcification of the abdominal aorta.
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CORRELATION BETWEEN PULSE WAVE VELOCITY
AND COGNITIVE FUNCTION IN NONVASCULAR
DEMENTIA

To The Editor: We read with interest the paper by Shimoda
et al.! showing that pulse wave velocity (PWV), an indicator
of arterial stiffness, was higher in patients with vascular
dementia than in patients with Alzheimer’s disease and
nondemented control subjects. Vascular factors such as
smoking, hypertension, diabetes mellitus, and apolipopro-
tein E g4 allele have also been implicated in the develop-
ment of nonvascular dementia, including Alzheimer’s
disease,? but there has been no quantitative study of the
relationship between the stage of arteriosclerosis and the
severity of nonvascular dementia. In this study, PWV was
measured in patients with mild to moderate nonvascular
dementia, and greater arterial stiffness was associated with
cognitive impairment.

Patients who were referred to the Memory Clinic of our
department were enrolled. Patients with definite vascular
dementia such as poststroke patients and patients with
multiple cerebral infarcts were excluded. Twenty-seven
subjects (12 men and 15 women, mean age & standard
deviation = 76 + 7) were analyzed, including 14 patients
with Alzheimer’s disease diagnosed using the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition, and
others with mild cognitive impairment. PWV was measured
using the automated device Form PWV/ABI (Colin Co. Ltd,
Komaki, Japan), and two measurements, heart-brachial (hb)
PWV and brachial-ankle (ba) PWV, were analyzed.?
Cognitive function was assessed using the Hasegawa
Dementia Scale Revised (HDSR; 20 £ 7 points out of 30).
Basic activities of daily living (ADLs), instrumental ADLs,
mood, and volition were also measured using the Barthel
index, Lawton-Brody instrumental ADLs, Geriatric Depres-
sion Scale, and Vitality Index,* respectively.

In the analysis including all the subjects, HDSR
correlated with hbPWV (r= —0.450, P<.0S5) (Figure 1)
and baPWV (r = —0.433, P<.05), whereas other indices of
the comprehensive geriatric assessment did not correlate
with hbPWV or baPWV. Multiple regression analysis using
HDSR as a dependent variable and hbPWV, age, sex, mean
blood pressure, and use of antihypertensive agents as
independent variables showed that hbBPWV (B = — 0.535,
P<.05) was a significant determinant of HDSR. Analysis
using systolic blood pressure instead of mean blood pressure

showed a comparable result, but analysis using baPWV
instead of hbPWV did not reach statistical significance.

Subjects were excluded because they had obvious
vascular factors (n=9), extensive white-matter lesions on
brain magnetic resonance imaging scans (n=5), or a history
of hypertension (n=8) as determined by the use of anti-
hypertensive agents or blood pressure of 140/90 mmHg or
higher. These subjects showed higher hbPWV than the other
18 subjects (665 4139 vs 56198 cm/s, P<.05) and
lower HDSR score (15.6+5.4 vs 21.9£6.7, P<.05),
whereas age was not significantly different (79 &9 vs
76 4+ 7, P =.29). Then, the correlation between PWV and
cognitive function was analyzed n the 18 subjects without
vascular factors. In simple regression analysis, HDSR
correlated with hbPWV (r= —0.615, P<.01) (Figure 1)
and baPWV (r= —0.618, P<.01). Multiple regression
analysis using HDSR as a dependent variable and hbPWV,
age, sex, and mean blood pressure as independent variables
revealed that hbPWV (B = — 0.700, P<.05) was indepen-
dently related to HDSR.

The present study demonstrated that subjects with
extensive white-matter lesions or a history of hypertension
had higher PWV than others, consistent with a previous
report,’ even though subjects with typical vascular demen-
tia were excluded. Multivariate analysis and analysis using
the subjects without obvious vascular factors showed that
arterial stiffness as measured using PWV was independently
related to cognitive function. These results suggest that
arteriosclerosis, even in a subclinical state, plays a role in
cognitive impairment and that PWV serves as a useful tool
to assess the vascular contribution in subjects with mild to
moderate nonvascular dementia. Recent papers have shown
that PWV can predict the future occurrence of cardiovas-
cular disease.’ Furthermore, a new paradigm—vascular
cognitive impairment—in which vascular factors play a
variety of roles in the pathogenesis of dementia has been
proposed.? It is necessary to perform a large-scale study
to confirm our preliminary results and a prospective
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Figure 1. Correlation between heart-brachial pulse wave veloc-
ity (hbPWV) and Hasegawa Dementia Scale Revised (HDSR) in
subjects with (open circles, n=9) and without (closed circles,
n = 18) vascular factors such as extensive white-matter lesions
and history of hypertension. Dotted line and solid line indicate
regression lines in all the subjects and the subjects without
vascular factors, respectively.
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longitudinal study to examine whether high PWV could be
a risk factor for cognitive impairment.
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GERIATRIC TRAINING IN PROBLEM-BASED
LEARNING: AN ASIAN PERSPECTIVE

To the Editor: Problem-based learning (PBL) is gradually
becoming popular in medical schools in Asian countries.* It
is an integrated, student-centered educational approach,
which uses problems (triggers) as the key units for
stimulating and structuring relevant student learning. Such
learning is largely dependent on the quality of the
problems? and the areas tested in PBL.* Aligning PBL
activities with subsequent student assessment often proves
to be difficult, because it is different from the assessment
conducted in the traditional curriculum. A study was
conducted to analyze the PBL problems and examination
questions used in the School of Medical Sciences, Universiti
Sains Malaysia (USM) to examine the demographic
characteristics of the people featured and the level of acuity
of case scenarios presented.

AUPBL problems (n = 51) used in Phase I (Years 2 and
(MEQ), and 169 objective-structured clinical examination
(OSCE) questions (in which age and presenting illness were
mentioned) of five academic sessions (1998-2003) were
analyzed. The findings revealed that problems and exam-
ination questions mostly included acute and rapidly
resolving illnesses in young people and underemphasized
elderly people (aged >60) with chronic, irreversible dis-
eases. Only nine (17%) problems and 34 examination
questions (MEQ 19%, OSCE 10%) featured older people.
Moreover, those problems and questions mainly involved
the early elderly (aged 60-74). Only one problem and one
MEQ featured advanced elderly (aged >70). In the prob-
lems and questions, where the presenting illness was
mentioned, it was of one month’s duration in 78% of

3) of USM PBL curriculum, 95 modified essay questions’

problems, 69% of MEQs, and 41% of OSCEs. Conversely,
only in 4% of problems, 8% of MEQs, and 22% of OSCEs,
was the presenting complaint of more than 1 year’s
duration. In 41 PBL problems, the outcome was mentioned;
this occurred within 1 year in 11%, within 1 month in 28%,
and within 1 week in 61%.

Adequate exposure to geriatric-related issues is pro-
vided to the students in the different phases of the USM
curriculum. As the PBL is the main teaching-learning
strategy in Phase 2 that facilitates the integration of basic
and clinical sciences, such emphasis may contribute to the
development of negative attitudes among the students
toward elderly patients and people with chronic diseases,
as mentioned in other studies.®* Studies also showed that
this type of emphasis might also deter students from careers
that focus on the elderly® and chronically sick.” This has
wider implications when there is a clear demographic trend
toward a rapid increase of the elderly population in
Malaysia and worldwide.® According to United Nations
estimates, the population of elderly in the world will reach
1.2 billion by 2025, the majority of whom will be in
developing countries.” This is also important because health
care is shifting away from the diagnosis and management of
acute diseases toward caring for increasingly elderly people
with chronic illnesses.?

As a subject, geriatric medicine is not well established in
the schools of Asian countries. The World Health Organiza-
tion® strongly advocated including relevant aging- and
geriatric-related issues in the medical curriculum. Medical
schools should provide opportunities for their students to be
exposed to older patients with adequate positive experiences
in hospital, community, and long-term care_settings. Some
problems of the PBL segment and examination questions
could be designed to focns exclusively on the elderly with
chronic diseases.’® Curriculum planners should regularly
analyze the demographic and pedagogical characteristics of
problems and examination questions to determine whether
aging- and geriatric-related content is adequately covered in
PBL curriculum. Emphasis given to such content significantly
improves attitudes and knowledge of students toward the
elderly.* Reorientation of medical education is necessary to
promote more concern among physicians about the needs of
the elderly and people who are chronically ill.
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