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Review

Background to Discuss Guidelines for Control of Plasma HDL-
Cholesterol in Japan*
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A decrease in high density lipoprotein-cholesterol (HDL-C) is a strong risk factor for atherosclerotic
disorders in Japan, probably more important than an increase in low density lipoprotein-cholesterol
(LDL-C). While there are rational grounds for the argument that elevation of HDL-C leads to
decreased risk, there has as yet been no direct evidence of such an effect. If elevation of HDL-C
decreases the risk, this effect is expected throughout the normal range of HDL-C or perhaps even
higher than that. Simulation based on epidemiological data indicated that it may eventually reduce
the incidence of ischemic heart disease by 60-70% in Japan. In the risk management guideline, “low”
HDL-C is presently defined as 40 mg/dL or below. While there is no evidence that strongly urges a
change in this definition, the results of epidemiological studies support “The higher the HDL-C
level, the lower the risk,” even in the “normal range”. Elevation of the HDL-C level may teduce the
risk, probably at least up to 70 mg/dL; however, there are no supportive data for this effect still being
obtained over 80 mg/dL. Patients with homozygous CETP deficiency should be followed-up while

controlling other risk factors, so as not to dismiss the possibility of a risk increase with an extremely

elevated HDL-C level.

J Atheroscler Thromb, 2011; 18:000-000,
Key words; HDL, LDL, Guidelines, NNT, Prevention
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Management of Primary Hyperlipidemia (January 30, 2009)
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have demonstrated that cholestero] is extracted by
HDL particles in the culture medium from cultured
cells, including macrophages overloaded with choles-
terol.

From these two lines of evidence, HDL is
believed to be a “preventive factor” against atheroscle-
rosis. This view is strongly associated with the hypoth-
esis that HDL plays a central role in the recovery of
cholesterol molecules from tissues and organs, which
cannot be catabolized in peripheral cells, and in their
transport to the liver for conversion to bile acids.
From the viewpoint of public health, many research
results suggest that a decrease in HDL-C contributes
more than an increase in LDL-C to the development
of ischemic heart disease in Japan. In studies con-
ducted ar Nagoya City University, for example, nar-
rowing of the coronary artery was more closely related
to triglycerides (TG) and HDL-C than to total choles-
terol (TC) or LDL-C"?, and this tendency is com-
monly observed in many other reports. HDL-C is
thus suggested to be a strong determinant of athero-
sclerosis in Japan and perhaps a more important risk
factor than LDL-C from a public health point of view.

HDL is smaller (12 nm or less in diameter) than
other lipoproteins, abundant in protein and does not
contain much TG, so it has a greater hydrated density
than other lipoproteins (d=1.063-1.21). Similatly to
other plasma lipoproteins, however, HDL functions to
transport cholesterol among cells or organs using the
flow of blood or extracellular fluid. Cholesterol, an
essential molecule for the life of animals, requires a
number of steps and plenty of energy for synthesis,
and its dietary intake is not always guaranteed; there-
fore, the animal body has developed systems to use
cholesterol sparingly as a precious material. As a result,
little cholesterol is converted to energy in its catabo-
lism, and, with the exception of a very small amount
used for the production of steroid hormones, most
cholesterol is transported to the liver for conversion to
bile acids and is recycled an reused in the intestine
before excretion. Its steroid backbone is not degraded
in the metabolism in the animal body and finally bro-
ken down by microorganisms in the environment.
Therefore, cholesterol molecules must be released
from most somatic cells for metabolic homeostasis,
and HDL receives these cholesterol molecules for their
transport. Cholesterol is converted to cholesteryl acyl-
ester (CE) as a fatty acyl chain and transferred from
phosphatidylcholine to its hydroxyl group to form an
ester bond, for packing cholesterol molecules into the
core of HDL. CE is recovered by the liver directly
from HDL by a sclective uptake reaction, or as LDL
particles after being transferred to apolipoprotein

f ,{}f“é 7357

LS |

B-containing lipoproteins by CE transfer protein
(CETPD). As a result of these activities, HDL is consid-
ered to exert a preventive effect against atherosclerosis
as it interferes with the excessive accumulation of cho-
lesterol in cells from LDL, etc., by extracting it.

No drug has been marketed yet to independently
increases HDL-C; therefore, the question of whether
increasing HDL-C is effective for preventing and
treating atherosclerotic disorders has not been answered.
However, researchers have recently directed more
attention to HDL and, accordingly, more research
results on HDL metabolism have recently accumu-
lated. Much effort to develop drugs targeting HDL
has been initiated. On the other hand, some existing
drugs are known to increase plasma HDL-C. Drugs
that reduce TG generally increase HDL-C, primarily
because these drugs reverse low HDL-C induced by
high TG through CETP?. In addition, fibrates have
been suggested to directly increase HDL production?.
Many clinical studies have also shown that statins cle-
vate HDL-C as well as decreasing LDL-C. Concern-
ing their mechanism, statins have recently been
reported to increase HDL synthesis in the liver, unlike
their effects in peripheral tissues”. The mechanism of
the increase in HDL through exercise and alcohol
intake has not been sufficiently elucidated. As men-
tioned below, the question of whether HDL-C
increase by inhibiting CETP prevents atherogenesis
has been shelved because of the failure to develop a
CETP-inhibiting drug, perhaps duc to a business-ori-
ented strategy®.

Position of HDL in Risk-Reducing Strategies

Large-scale clinical studies targeted to high
LDL-C and high TG, major risk factors of atheroscle-
rotic diseases, such as ischemic heart disease, have
indicated that ischemic heart disease can be prevented
by reducing LDL-C and TG and, particularly, that
mortality due to the disease can be lowered by con-
trolling the LDL-C level, with a consequent reduction
in the total number of deaths in the high-risk group.
In addition, based on stratified analysis of the results
of many clinical trials, the conclusion has been
reached that an increase in HDL-C contributes to the
prevention of diseases as a “statistically independent
factor”. In consideration of the above-stated marked
epidemiological contribution of HDL-C as a “negative
risk factor” and the significant “indirect evidence” of
an increase in HDL-C in the prevention of atherogen-
esis, the argument that a standard should be set for the
control of HDL-C appears to be well grounded. How-

ever, it is also true that a consensus concerning
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HDL-C management, similar to that in evidence-
based quantitative guidelines for the control of LDL-C
and the management and treatment of high TG, is
difficult to reach at present, when no therapeutic tech-
nique specifically targeted to increase HDL-C has
reached a practical level and there is no direct evidence
concerning the prevention and treatment of athero-
sclerotic disorders using such a technique. Thus, any
therapeutic guideline regarding HDL-C is merely a
“proposal” based on indirect circumstantial evidence
until the results of a large-scale clinical trial of a tech-
nique to specifically increase HDL-C become avail-
able.

Recently, some negative implications have been
spread regarding the anti-atherosclerotic effect of an
increase in HDL-C, inviting some confusion in the
discussion. One is the discontinuation of a large-scale
clinical study on the prevention of ischemic heart dis-
ease by increasing HDL-C, carried out to develop the
CETP inhibitor torcetrapib, due to an increase in the
mortality rate in the treated group®. Another is a
large-scale epidemiological study reporting that a
mutation to cause dysfunction of ABCAL, a rate-regu-
lating protein of HDL biogenesis, is not likely to be a
risk factor of ischemic heart disease”. The first report
appears to support the contention of researchers argu-
ing that “an increase in HDL-C by CETP inhibition
has no anti-atherosclerotic effect,” and allowed the
generalized assertion that “the HDL-C increasing
strategy is a mistake” to emerge; however, these reports
do not necessarily mean the failure of CETP inhibi-
tors themselves, and the pressor effect of a particular
drug, torcetrapib, is likely to have led to such results.
This incidence postponed an answer to the question
of whether increasing HDL-C with a CETP inhibitor
is a good idea, the most important medical issue, and
markedly complicated the strategy for developing
HDL-C elevating agents in general. Also, studies on
ABCA1 mutation have shown that the maximum
decrease in HDL is about 20%, suggesting that this
does not necessarily reject the benefit of high HDL-C.

Under these circumstances, the position has not
changed that an elevation of HDL-C is an important
part of the anti-atherosclerotic strategy, including
CETP inhibition. The above discussion may be sum-
marized as follows: 1) a decrease in HDL-C is a strong
risk factor for atherosclerotic disorders, 2) there are
rational grounds for the supposition that this risk can
be reduced by correcting low HDL-C (increasing
HDL-C), but 3) no direct evidence has been obtained
that increasing HDL-C is effective for the prevention
and treatment of atherosclerotic disorders, 4) changes
in HDL-C may include changes in the number and

N MR Y ey Y
SR GUIUTE, »f(ﬁé}i&lﬁ.i.,{i}fiiw Ly

Published online: January 12, 2012

CCCpGIor

size of HDL particles, and the difference in their clini-
cal significance may become a problem in the future.

Simulation of Atherosclerosis Prevention
by Increasing HDL-C

There are qualitative scientific grounds for lower-
ing the LDL-C level to reduce the risk of atheroscle-
rotic disorders or, more specifically from an evidence-
based viewpoint, to reduce the probability of the
occurrence of ischemic heart disease; however, to pre-
pare specific guidelines for diagnosis and treatment,
quantitative criteria are considered indispensable. This
is a problem with the concept in setting therapeutic
goals for target groups. A quantitative profile of
increases in the risk associated with elevations of the
LDL-C level is necessary, and, if possible, results
directly showing that the treatment reverses this curve
of increasing risk must be presented. It is not impossi-
ble to set medical goals according to this parameter
alone, but how criteria are set markedly affects the
cost-effectiveness of treatment depending on the dis-
tribution of the HDL-C level and demographic com-
position of the target population; therefore, simula-
tion involving these factors is one of the tasks that
must be implemented to devise guidelines.

Fig. 1B shows the relationship between the
LDL-C level and incidence (per 1,000 people) of
myocardial infarction (lethal/non-lethal) in the JLIT, a
cohort study that followed up a simvastatin-treated
group for 5 years¥. From this graph, the distribution
of the HDL-C level in Japanese of corresponding ages
(Fig. 1A)”, and the population composition of the
Japanese by age, the number of people needed to treac
(NNT) and number of patients in whom the disease
is prevented can be calculated when the control targer
is fulfilled 100% by reducing LDL-C (Fig. 1C).
According to this calculation, the primary prevention
efficacy, expressed as the inverse of NNT; is high at a
target LDL-C level of 140 mg/dL but begins to fall
rapidly as it is reduced to 120 mg/dL. Reflecting this,
the incidence of myocardial infarction shows no fur-
ther decrease when the target control level is set lower
than 140 mg/dL. According to this analysis, roughly
140 mg/dL is considered to be medically and medico-
economically appropriate as the target control level of
LDL-C for primary prevention, at least on the basis of
the results of the JLIT. In this case, the maximum pre-
ventive effect is 30-35% for myocardial infarction,
which is in close agreement with the results of the
MEGA study, the only large-scale interventional study
of ischemic heart disease conducted in Japan using a
statin'?.
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Fig.2B shows the decreases in the risk of isch-
emic heart disease associated with elevations of the
HDL-C level in 3 epidemiological studies with pro-
spective risk evaluation carried out in Japan including
the JLIT® ' 12, While it is difficult to directly com-
pare the incidences because the clinical definition of
the endpoint varied among the studies, the peak
decrease of the risk associated with increased HDL-C
is less notable than that associated with the change of
LDL-C in all studies. In other words, HDL-C-depen-
dent decreases in the risk were observed even at
HDL-C exceeding 60 mg/dL in all 3 studies. Fig, 2C
shows the results of simulation similar to that of
LDL-C performed using the results of the JLIT, which
analyzed the therapeutic outcomes, on the basis of the
HDL-C distribution curve in Japanese (Fig. 24)? and
the population composition. Since decreases in the
risk associated with increases in HDL-C have not
been directly demonstrated, the simulation was based
on the hypothesis that increases in the risk associated
with decreases in HDL can be reversed by increasing
HDL-C. In contrast with the results concerning LDL,
little decrease or peaking of the preventive efficacy
associated with increased HDL-C was observed with
an HDL-C level over 60 mg/dL. Reflecting this, the
preventive effect against myocardial infarction could
still be increased by raising the HDL-C level beyond
60 mg/dL. These results suggest that, under the
hypothesis that the risk of myocardial infarction is
reversibly reduced by elevating HDL-C, myocardial
infarction can be prevented in 60-70% of the Japanese
population at risk.

As far as these results are concerned, it can be
concluded that the criterion of a “low HDL-C level”
is unnecessary in guidelines for the control of HDL-
C, and that the higher the HDL-C the better; how-
ever, according to the results in Fig. 2A, some studies
have shown relatively large increases in the risk associ-
ated with decreases in HDL-C at about 50 mg/dL or
below and, particularly, below 40 mg/dL; therefore, it
may be reasonable to set a “caution level” around here.
On the other hand, views on high HDL-C are
divided. First, there is no epidemiological evidence
indicating that higher HDL-C is better, even when it
exceeds 60 mg/dL. This is probably because the popu-
lation falling in this category is small (even though
high HDL-C is relatively frequent in Japan) and car-
diovascular incidence is low, making it difficult to
obtain significant results.

In addition, the controversy is further compli-
cated by the inclusion in this category of cases of
homozygous CETP-deficient patients, in which eleva-
tions of HDL may not be considered to decrease the
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Fig. 1. Prevention of ischemic heart disease in Japanese by

reducing LDL.

A: Distribution curve of the plasma LDL-C level in Japanese?. B:
Relationship between the plasma LDL-C level and risk of “myocar-
dial infarction” observed in the JLIT®. C: Simulation of the pre-
vention of “myocardial infarction™ based on Graphs A and B and
demographic dara for Japanese. Solid lines represent the inverse of
NNT (-1,000) as an indicator of the treatment efficacy for manag-
ing lipoproteins t a target. The value of each horizontal segment
is the efficacy when reaching a targer LDL-C value at the lef end
of the segment in all Japanese at ages covered by the JLIT. Each
horizontal segment of broken lines represents the number of MI
patients when LDL is reduced t or lower than the level of the
right end of the segment.
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risk. The argument that increased HDL does not nec-
essarily contribute to decreased risk is supported by
the absence of a further decrease in the risk when the
HDL-C increases above 70 mg/dL and the increased
risk in patients with a homozygous CETP defect!?;
however, HDL-C is usually 80 mg/dL or higher and
often reaches 100-200 mg/dL or even higher in
patients with a homozygous CETP defect!*!, and
such high HDL-C should be considered separately
from regular high HDL-C. Suill, researchers are not in
agreement concerning the increase in risk. In this
sense, the differentiation of homozygous CETP defi-
clency is necessary in patients showing HDL-C
exceeding 80 mg/dL, and there is no clinical or experi-
mental evidence pointing to any conclusion about
whether HDL-C should be maintained above this
level. Nevertheless, the high prevalence of CETP defi-
ciency among Japanese (1/20 for D442G and 1/100
for 114A) may have a limited but significant impact
on the association between high HDL and atherogen-
esis in Japanese.

Proposal of Standards for Management
of the HDL-C Level

On the basis of the above discussion, this article
summarizes a proposal for the management of the
HDL-C level as follows:

1) The evidence status is summarized as (1) A
decrease in HDL-C is a strong risk factor for athero-
sclerotic disorders, particularly in Japan and, from the
viewpoint of public health, it may be a more impor-
tant risk factor than an increase in LDL-C; (2) While
there are rational grounds for the argument that ele-
vated HDL-C leads to a decreased risk, (3) there is as
yet no direct evidence that elevating HDL-C is effec-
tive for the prevention and treatment of atheroscle-
rotic disorders.

2) If elevations of HDL-C through interven-
tional measures cause reversible decreases in the risk,
this effect is expected, at least, up to 60 mg/dL or
higher, and a simulation indicated that it eventually
reduce the incidence of ischemic heart disease in Japan
by 60-70%.

3) In risk management, high HDL-C is presently
defined as 40 mg/dL or below. While there is no evi-
dence that strongly urges a change in this definition,
the results of epidemiological studies support “the
higher the HDL-C level, the lower the risk,” even in
the “normal range” so that elevation of HDL-C may
reduce the risk probably at least up to 70 mg/dL;
however, there are no supportive data for this effect
still being obtained over 80 mg/dL. Patients with a
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Fig.2. Prevention of ischemic heart disease in Japanese by

increasing HDL-C.

A: Disuibution curve of the plasma HDL-C level in Japanese?. B:
Relationship berween the plasma HDL-CH level and risk of isch-
emic heart disease in Japanese. “Myocardial infarction” in the JLIT®,
“coronary artery disease” and “definitive diagnosis of myocardial
infarction” by Kitamura, Iso, er a/.', and “deaths due to cardiovas-
cular diseases” according to NIPPON DATA™. C: Simulation for
prevention of “myocardial infarction” based on Graphs A and B and
demographic data of Japanese. Solid lines represent the inverse of
NNT (x 1000) as an indicator of the treatment efficacy for manag-
ing lipoproteins to a target. The value of each horizontal segment is
the efficacy when reaching a target HDL level at the right end of the
horizontal segment in all Japanese at ages covered by the JLIT. Each
horizontal segment of broken lines represents the number of M]
patients when HDL is raised to the left end of the segment.
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homozygous CETP deficiency should be followed-up
while controlling other risk factors, not to dismiss the
possibility of the risk increase with an extremely ele-
vated HDL-C level. A gender-dependent strategy for
HDL-C management should be discussed when fur-
ther epidemiological and clinical evidence becomes
available.
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Both conventional indices of
cognitive function and frailty
predict levels of care required in
a long-term care insurance
program for memory clinic
patients in Japan
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Hiroko Yamada,® Hidenori Arai? and Yoshiyuki Hamakawa'
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Aim: To delineate relationships among cognitive function, frailty and level of care

required in the Japanese long-term care insurance program (LTCIP) in outpatient memory
clinic patients.

Methods: This was a cross-sectional study carried out at an outpatient memory clinic.
Participants were 201 cognitively impaired patients. Cognitive function was measured by
the Mini-Mental State Examination (MMSE). Frailty was measured by Timed Up & Go
(TUG) and grip strength. Waist circumference, body mass index, living arrangement and

level of care required in the LTCIP (rank 1 minor disability to rank 7 severe disability) were
also assessed.

Results:  Mean age, MMSE score, TUG score and grip strength were 78.8 + 6.9 years,
19.6+6.1,14.6 £ 6.7 s and 16.9+ 7.5 kg, respectively. A total of 70 patients (34.8%) had
not applied for the certification, at least in part because of their younger age and existence
of family caregivers. LTCIP rank was correlated both with MMSE score (B: -0.49,

P=0.001), grip strength (: —0.27, P = 0.005) and living alone (8: =0.18, P = 0.03), but not
with TUG score (B: 0.14, P = 0.105).

Conclusion: In outpatients of a memory clinic, care ranks, which define the upper limit
of monthly benefit in the Japanese LTCIP, were influenced by age, cognitive function,
frailty and living arrangements. Understanding the relationship among these parameters
would be useful in predicting the needs of cognitively impaired patients and important

when comparing the possible services provided by long-term care systems for them
worldwide. Geriatr Gerontol Int 2012; ee; co—co,

Keywords: cognition, dementia, frailty, living arrangements, long-term care insurance
program.
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With the accelerated aging of the population, the
number of patients suffering from dementia is increas-
ing. There were estimated to be more than 1.8 million
dementia patients in Japan in 2005, and 24.3 million
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worldwide in 2001.! To improve quality of life for cog-
nitively impaired patients, it is important to use social
setvices in addition to the care provided by family car-
egivers.” In developed countries facing the social burden
of aging, care systems have been constructed taking
into account national characteristics, such as history,
nationality, percentage of elderly people and economic
conditions.** The main framework of these systems
consists of comprehensive evaluation of the elderly and
provision of care in-kind or payments to help families
secure care, according to the anticipated care require-
ment. In Japan, a long-term care insurance program
(L'TCIP) has been implemented since 2000.57

Despite the importance of social services for dementia
patients, few studies have investigated correlations
between anticipated care requirement, which deter-
mines the care services allocated, with common indices
of dementia severity, such as the Mini-Mental State
Examination (MMSE).*” When predicting the amount
of care needed, care providers carry out comprehensive
assessments of activities of daily living (ADL), instru-
mental activities of daily living (IADL), cognition,
behavioral and psychological symptoms of dementia
(BPSD), functions of sensory organs important for com-
munication (particularly hearing and visual acuity),
nutritional status, and existence of pain.*'’ It is impor-
tant that such assessments are comprehensive in order
to evaluate a broad range of functions in elderly people;
however, the complex nature of these assessments and
the complex condition of the elderly might hamper a
simple description of care needs of dementia patients.
Care needs of most of dementia patients might instead
be assessed in terms of cognitive impairment and ambu-
latory problems if BPSD are appropriately treated. In the
present report, we compare the level of care required,
which determines the care allocated, with indices of
cognition and frailty. We also intended to carry out this
analysis to provide information for the international
comparison of care assurance systems that could con-
tribute to their improvement.

Methods

Participants

Participants were 201 patients with cognitive impair-
ment regularly followed up at the outpatient memory
clinic in Kyoto University Hospital, Kyoto, Japan. Types
of dementia were Alzheimer's disease (AD, n=144),
vascular dementia (VD, n=9), mixed type dementia
(n=10), dementia with Lewy bodies (DLB, n=13) and
other types of dementia (7 =3; a semantic dementia, a
Fahr disease and an alcohol dementia). A total of 22
patients with mild cognitive impairment (MCI) were
also included. The diagnosis of AD, VD, DLB and
MCI was made according to the following criteria: AD,

2|

Diagnostic and Statistical Manual of Mental Disorders,
4th edition, and National Institute of Neurological and
Communicative Disorders and Stroke and the Alzhe-
imer’s Disease and Related Disorders Association;!1
VD, National Institute of Neurological Disorders and
Stroke, and Association Internationale pour la Recher-
ché et I'Enseignement en Neurosciences;** DILB,
McKeith's;** and MCI, Petersen’s.'s The diagnosis of
mixed-type dementia was made when patients were
found to have dementia not explained solely by AD or
VD. The present study was approved by the ethics com-
mittee of Kyoto University, and written informed
consent was obtained from participants.

Measures

Participants were evaluated at a regular outpatient con-
sultation from April to July, 2008. The evaluation con-
sisted of measurements of frailty and an interview of
caregivers to obtain information relevant to the patients
care. Cognitive status was evaluated by the MMSE'
carried out within 6 months of this evaluation, usually
on another visit. Timed Up & Go test (TUG) and grip
strength were used for the assessment of frailty.!$ Body
mass index (BMI) and waist circumference were also
measured. The caregiver interview consisted of ques-
tions on living arrangements, frequency of care pro-
vided by family members not living with the patient and
level of care required in the LTCIP. We also asked about
the number of family members who provided care, but
did not live with the patient, and how far these family
members lived from the patients’ home, although some
of this information was not included in the present
report.

LTCIP in Japan

The care requirement was determined by a national
system (Fig. 1). The LTCIP was implemented in Japan
in 2000 and underwent major reform in 2005.51 The
original version listed seven ranks of care required (not
eligible, needing support and needing care levels 1-5).
After the reform, these ranks were expanded to eight
(not eligible, needing support levels 1 and 2, and
needing care levels 1-5). As level of required care is
evaluated every 6-24 months, depending on the stability
of the physical and mental conditions of the elderly, all
participants in the present study had their level of care
required assessed after the reform. In the Japanese
LTCIP, the first step to assessing level of care required
involves a computer algorithm to determine the esti-
mated time assumed necessary for the care of an indi-
vidual elderly person. In this assessment, the time is
estimated by trained municipal officers using a 79-item
checklist consisting of basic and instrumental ADL,
cognitive function, BPSD, and auditory acuity. In the

© 2012 Japan Geriatrics Society
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second step, a local expert committee checks the results
of the first step and a medical certificate from the elderly
person’s attending physician, and finally decides on the
level of care required (Fig. 1). If the elderly person
applies for certification, and their physical and cognitive
status is not frail enough for level 1 of care support, they
are not eligible for LTCIP services. There were no such
patients in the present series of participants. However,
there were patients who opted not to apply for care
certification, because they or their family did not think
that they needed social services, and we designated
these patients as rank 0. Care support levels 1 and 2 are
designated here as ranks 1 and 2, and care needs levels
1 to S are designated as ranks 3 to 7, respectively.

In the Japanese LTCIP, care benefits are provided in
kind, and the upper limit of the benefit available in a
month expressed as the amount of money equivalent to
the cost of services is determined according to the level
of care required. The upper limits per month are
49 700 yen (552 US dollars ($) at an exchange rate of
90 yen to 1 US dollar) for rank 1; 104 000 yen ($1156)
for rank 2; 165 800 yen ($1842) for rank 3; 194 800 yen
($2164) for rank 4; 267 500 yen ($2972) for rank S;
306 000 yenn ($3400) for rank 6 and 358 300 yen
($3981) for rank 7, respectively. The benefits in kind are
provided as home- and community-based services, such
as home help, visiting nurse, day services and group
home service, or as institutional services, such as long-
term care welfare facilities, health facilities and medical
facilities. The charges for each service are uniform
throughout Japan. People using care services usually ask
their certified care manager to draw up a care plan
(Fig. 1).
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Statistical analysis

All data are presented as mean + standard deviation
(SD). Student’s r-tests were used to assess differences
between group means for continuous variables. Pear-
son's y*-tests were used to assess differences between
groups for categorical variables. Because of the small
sample size, patients in care ranks 1 and 2, and those in
care ranks 6 and 7 were combined for analysis. One-way
analysis of variance (ANOVA) was used to analyze differ-
ences between groups. Post-hoc comparisons were
made using the Tukey-Kramer test. Finally, a multiple
regression analyses was carried out with care rank as the
dependent variable, and age, education, sex, MMSE

score, grip strength and TUG score as independent
variables.

Results

Demographic information and basic characteristics of
participants are shown in Table 1. No significant differ-
ences were found.in age, education or sex among the
diagnostic entities. There were, however, significant
differences in MMSE score between AD and MCL
There were no statistical differences in TUG or grip
strength among the groups. In DLB patients, the mean
of MMSE score was higher than that in AD, but the
frailty indices were worse than in AD. When MMSE
scores were divided by the reciprocal of TUG and com-
pared between diagnoses, significant differences were
apparent among the groups (F=6.577, P<0.001).
This modified score was significantly higher in DLB
than in AD (AD 250.2+110.5, DLB 404.3 + 245.7,
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Table 1 Demographic information and basic characteristics of participants

n Total AD MCI MIX VD DLB Other
201 144 22 10 9 13 3

Age (years)

Mean (SD) 78.7 (7.0) 78.9(7.3) 77.7(57) 78.9(7.5) 80.6 (6.6) 79.3(5.2) 69.0(1.7)
Sex

Female 132 96 15 5 5 11 0

Male 69 48 7 S 4 2 3
MMSE#

Female (%) 65.7 66.7 68.2 50.0 55.6 84.6 0.0

Mean (SD) 19.7 (6.1) 18.0(5.8) 26.7(1.5) 21.0(2.6) 23.6 (2.4) 22.2(6.2) 18.0(8.7)
TUG (s)

Mean (SD) 14.4 (6.4) 14.6 (6.6) 12.0(4.1) 13.9(2.9 154(5.3) 171 (9.0 9.3(2.2)
Grip strength (kg)

Mean (SD) 16.9 (7.5) 16.7(7.7)  19.1(9.0) 16.8(5.9) 16.9(6.6)  13.9(4.6) 20.7 (3.1)
BMI* (kg/m?)

Mean (SD) 22.4 (3.5) 22.1(3.5) 22.5(2.8) 249 4.0) 25.0(1.9) 22.0(3.2) 20.44.0)
Waist circumference®

(cm)

Mean (SD) 84.1 (9.0) 83.1(9.3) 85.1(7.00 89.5(10.8) 89.5(5.0) 83.4 (6.6)  92.7 (6.6)
Living arrangement

Living alone 33 20 7 1 1 4 0

Other 168 124 15 8 9 3

Living alone (%) 16.4 13.9 31.8 10.0 11.1 30.8 0.0
Care rank*

Mean (SD) 2.4 (2.1 2.6 (2.1) 0.4 (0.8) 2.8 (1.5) 2.7 (2.3) 3.5(1.%) 1.7 2.1)

¥P < 0.05 P values were calculated by one-way ANOVA and x>-test. AD, Alzheimer's disease; BMI, body mass index; DLB,
dementia with Lewy bodies; MCI, mild cognitive impairment; MIX, mixed type dementia; MMSE, Mini-Mental State

Examination; TUG, Timed Up & Go; VD, vascular dementia.

MCI 321.1+107.7, MIX 2894+£79.2 and VD
359.2 £107.5). Although there were significant differ-
ences in BMI and waist circumferences among disease
groups, with both indices being higher in VD and MIX,
post-hoc analysis failed to find a significant difference
between specific groups. The percentage of elderly
people living alone did not vary among the groups. Care
rank in MCI was lower than in the other groups.

A total of 70 patients had not applied for LTCIP
certification (rank 0). When patients were divided
according to care rank (Table 2), there was no overall
tendency for increased age to be associated with higher
care rank, although patients in ranks 3, 4 and S were
significantly older than patients in care rank 0. There
was a clear tendency that the higher the care rank, the
worse the MMSE score and frailty indices, with the
exception of MMSE scores from care ranks 0 to 3.
Neither waist circumference nor BMI differed among
care ranks. The percentage of patients living alone dif-
fered significantly according to care rank; beyond rank
4, very few patients lived alone. In contrast, there were
also fewer patients in rank 0 who lived alone. When
ranks 0, 1-2 and 3 were analyzed separately, patients in
rank 0 were younger and less likely to live alone than
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those in rank 3 (data not shown), although they had
similar levels of cognitive impairment (Table 2).

Finally, we analyzed factors that correlated with care
rank by multiple regression analysis. In this analysis,
patients in rank 0 were excluded, as this rank was related
to non-cognitive and non-physical factors (age and
living arrangement), as described earlier. The analysis
showed that MMSE, grip strength and living arrange-
ment were independent predictors of care rank
(Table 3).

Discussion

In the present report, we presented the distribution of
care ranks determined according to the Japanese LTCIP
certification in outpatients of a memory clinic, and the
relationship between these ranks and conventional
indices of cognition and frailty. Although LTCIP certi-
fication is carried out through a complex comprehen-
sive assessment system consisting of two independent
pathways, one by a certified assessor and one by an
attending physician,* the present results showed a
strong correlation between the results of this

© 2012 Japan Geriatrics Society
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Table 2 Relationship between care ranks and clinical and demographic variables

Care rank 0 1-2 3

4 5 6-7 P-value

n 70 18 48 31 22 12
Age (years)

Mean (SD) 75.3(6.8) 79.8(47)  80.1% (6.1) ~ 79.6% (7.1) 83.5% (5.8) 80.5 (6.7) <0.001
Sex )

Female 41 11 35 21 14 10 0.466°

Male 29 7 13 10 8 2

Female (%) 58.6 61.1 72.9 67.7 63.6 70.6
MMSE

Mean (SD) 21.9(49) 231(3.3) 21.1(41) 17.4%H(5.6) 14.1%H (6.6)  8.6%HS (4.2) <0.001
TUG ()

Mean (SD) 12.2(5.0) 13.2(47) 14.3(5.7)  16.4%(8.0) 17.6% (6.8) 21.9%% (7.6)  <0.001
Grip strength (kg)

Mean (SD) 20.3 (8.2) 18.8(6.9) 15.7%(6.8)  14.1% (4.5) 12.7% (5.5) 9.6%t (5.8) <0.001
BMI (kg/m2)

Mean (SD) 22.8(3.3) 22.0(3.9) 22.2(3.8)  22.5(3.3) 21.7 (3.2) 21.9(3.7) 0.806
Waist circumference

(cm)

Mean (SD) 84.2(7.7) 87.3(11.4) 83.5(10.3) 83.9(8.4) 82.8 (7.0) 82.8 (12.6) 0.681
Living arrangement )

Living alone 7 7 15 3 0 1 <0.001°

Other 63 11 33 28 22 11

Living alone (%) 10 38.9 31.3 9.7 0 8.3

*P < 0.0 versus 0, TP < 0.05 versus 1-2, ¥P < 0.05 versus 3, 5P < 0.05 versus 4, P-value was calculated by one-way ANOVA and
¥’-test ($). BML, body mass index; MMSE, Mini-Mental State Examination; TUG, Timed Up & Go.

Table 3 Factors correlated with care rank on
multiple regression analysis

Independent variable Care rank (R*=0.41)

B P

Age (years) -0.09 0.324
Sex (male) 0.05 0.624
Education (years) 0.06 0.465
MMSE score -0.49 0.001
Grip strength (kg) -0.27 0.005
TUG (s) 0.14 0.105
Living alone -0.18 0.03

B, Standard partial regression coefficient; MMSE,
Mini-Mental State Examination; TUG, Timed Up & Go.

assessment expressed as care rank and simple conven-
tional indices. As those with dementia and related dis-
orders are the largest population requiring care, this
simple assumption could be beneficial for daily clinical
practice and also useful in comparing care assurance
systems among countries. We found specific tendencies
among disease groups. DLB patients were frailer and
had higher care ranks despite a smaller decline in cog-
nitive function as measured by MMSE score than AD
patients. DLB patients might be frailer than AD
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patients, because DLB often accompanies Parkin-
sonism. Another explanation is that disability of DLB
patients might not be highly associated with MMSE. A
recent report shows relative preservation of MMSE
scores in DLB patients despite overall severity of the
disease."” MCI patients showed, as expected, better cog-
nitive and physical function concomitant with a lower
care rank when compared with dementia patients.

Most developed countries have introduced care
assurance systems, although these systems differ signifi-
cantly among countries because of factors including
their history, nationality, culture and economic status.
Countries differ in many aspects, including assessment
systems, check-points for assessment, people respon-
sible for assessment, number of levels of care required,
source of funding (tax or insurance), severity of condi-
tion for those certified to receive care, how patients with
dementia are taken into account, methods of care
supply (in-kind, cash or personal budget), existence of a
care management system and types of care services pro-
vided.** Although it is difficult to determine which care
system is more appropriate in each country, it is essen-
tial to know the relationship between fundamental abili-
ties of patients and possible care supply in order to carry
out international comparisons of the care supply to
dementia patients.
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In the present study, we used MMSE as the index of
cognitive function, because it is a widely used cognitive
assessment tool worldwide and is easy to administer.'
We used TUG and grip strength as the indices of frailty,
because these assessment tools are simple and often
used for assessment.'"* The present results showed
that the higher the level of care required, the lower the
MMSE, the longer the TUG and the weaker the grip
strength. Intriguingly, these results are in line with
recent reports that both cognitive function and frailty
are intimately related during the clinical course of
dementia.*** There might be several reasons why TUG
was not significantly associated with care ranks in the
present multiple regression analysis. First, as there are
few patients in the present study cohort who suffer from
gait disturbance as a result of hemiparesis or muscu-
loskeletal disease, which are popular causes of depen-
dency, TUG might not have been related to care ranks
in our analysis. Second, because TUG is a complex
marker affected by not only muscle weakness, but also
balance and executive functions, sarcopenia as repre-
sented by grip strength might be more important to
determine care ranks in cognitively impaired elderly
patients. Third, we might not have had a sufficient
power to detect the significance of TUG in the present
cohort.

When we look more closely at the results, the corre-
lation between care levels as certified by the LTCIP and
simple indices of cognition and frailty was not clear
from ranks O to 3, although it was apparent at the care
needs level (ranks 3-7). Instead, the present data suggest
that age and living arrangement have a significant effect
on patients in care ranks 0-3. As far as we know, there
are no reports showing that younger dementia patients
are more reluctant to use care services than older
patients. However, in the future, it should be considered
whether younger dementia patients might be reluctant
to use care services or whether the actual contents of
these care services do not match their needs. It is also
important to think about living arrangements. In the
current series, only one patient who lived alone had a
care rank beyond 4, suggesting that dementia patients
with higher care needs find it difficult to live alone. In
contrast, people in the lowest level, rank 0, were also
less likely to live alone than those in other ranks. These
patients were those who had not applied for certifica-
tion, irrespective of their cognitive and physical abilities,
and a significant proportion of such patients would have
been provided care by informal caregivers. In the Japa-
nese LTCIP, all care services are in kind and cash pay-
ments do not occur. Future studies must therefore
consider how to estimate the contribution of informal
caregivers.*%

The following limitations were recognized. We did
not assess ADL and IADL of patients, and because
these factors might be related to cognitive and physical
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abilities, direct assessment would provide more infor-
mation for analysis. We also did not assess BPSD
despite the fact that this is included in the first stage
assessment of care level certification and should accord-
ingly have a certain effect on care need.¢ Although the
patients in the present study were treated appropriately
in terms of BPSD, including an assessment of BPSD
would give more information to construct simple
explanatory models of care ranks. Finally, this was a
cross-sectional study of outpatients of one memory
clinic. A further multicenter study is required to confirm
the results obtained.

As the number of dementia patients is anticipated to
increase dramatically, it is important to establish social
support systems in all countries. What kinds of services
and what extent of such services are required for
dementia patients in various stages of the disease? How
much are we prepared to pay for providing these ser-
vices? To consider these issues, international compari-
sons are necessary. Despite the influence of age and
living arrangements, the present correlations between
certified care levels, which reflect appropriate available
benefits, with simple cognitive and physical parameters
could contribute to international comparisons and to
improvement of care systems.
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Background/Purpose: The aim of this study was to examine the relationship between nurses’ clinical
Jjudgment on cognitive function by fall risk assessment and mini-mental state examination (MMSE)
scores in elderly inpatients.

Methods: We studied 61 consecutive hospitalized patients who received both comprehensive geriatric
assessment (CGA) and fall risk assessment at the Department of Geriatric Medicine in Kyoto University
Hospital from January 2006 to June 2010. During the fall risk assessment at admission, primary nurses
evaluated the cognitive function by four items (with or without disorientation, impaired judgment, lack
of comprehension, and memory loss), while a trained clinical assistant performed CGA including MMSE,
Patients were divided into three groups according to the MMSE scores, The association between the four
itemns of judgment by nurses and MMSE scores was then studied,

Results: The mean age was 80.1 years and 55.7% of the patients were female. The percentage of patients
judged to have impaired judgment, lack of comprehension, and memory loss was higher in patients with
lower MMSE scores (impaired judgment, p for trend = 0.001: lack of comprehension, p for trend = 0.043:
memory loss, p for trend = 0,001). The percentage of patients judged to have at least one of the four
abnormalities was also significantly higher in patients with lower MMSE scores (p for trend <0.001).
However, no significant relationship was found between disorientation and the MMSE scores. Further,
nurses could not detect impaired cognition by the four items in one-third of the patients with mild
impairment determined by MMSE.

Conclusion: These data indicate that a comprehensive evaluation using all the four items on cognitive
impairment is more effective in detecting cognitive impairment in elderly than using individual items,
although one-third of cognitively impaired elderly patients may miss detection despite the use of the
four items. Better approaches should be developed to identify cognitively impaired elderly patients by
nurses.

Copyright © 2011, Asia Pacific League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan

LLC. All rights reserved.
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1. Introduction higher than those without cognitive impairment.5~'? The increase

of elderly population and demented patients in hospital can
therefore lead to an increase in falls and fracture events, Accord-
ingly, it is important for nurses to assess cognition in elderly
patients to prevent such complications,

Many fall risk screening tools are used as part of fall prevention
programs in hospitals. Available screening and fall risk assessment
tools used in different settings have been subjected to systematic
reviews that reveal considerable differences in practicability and

Falls are one of the most common complications of elderly in
hospitals, with rates per 1000 patient-days estimated between 1,5
and 7.0, and approximately 30% of those lead to physical injury,
with 2.4-6.8% being serious.*” Falls are associated with cognitive
dysfunction, and approximately 60% of the elderly with cognitive
impairment fall annually; this incidence is approximately twice

* Corresponding author. Department of Human Health Sciences, Kyoto University
Graduate School of Medicine, 53 Kawahara-cho, Shogoin, Sakyo-ku, Kyoto
606-8507, Japan.

E-mail address: harai@kuhp.kyoto-u.ac.jp (H. Arai).

validity, thus raising the question of their usefulness.!"'2 To identify
high-risk patients for falls in institutionalized settings, our hospital
developed a fall risk assessment tool, For the assessment, nurses
collected information on age, history of falls, visual and hearing
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