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8.0 |
—¢=HC (CDR 0, n=99)
—t—very mild AD (CDR 0.5,
70 r | n=54)
~&~ probable AD (CDR'1&2,
n=17) .
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MIDANT . POST

5 Figure 3. Regional CC measures in each CDR gfoup. A one-way ANOVA with 4-repeated meas-

urements disclosed a significant CDR group effect (F = 3.604, p = .029) without a covariant
effect of age. A post hoc test indicated that the MIDPOST value of the CDR 1 & 2 group was -
significantly smaller than that of the CDR 0 group (p = .016). CC = corpus callosum; CDR =
Clinical Dementia Rating; ANT = anterior; MIDANT = midanterior; MIDPOST = midposterior,;

POST = posterior; HC = healthy control; AD = Alzheimer’s disease. '

“Table 3 demonstrates the results of
the tests in each group. Findings were

-as follows: (a) All cognitive test scores

of the AD groups were significantly
lower than those of the HC groups,
indicating a strong effect of diagnosis.
(b) Among the HC groups, the group
with greater CC atrophy manifested
some frontal lobe impairment, as
shown by the verbal fluency test, Digit
Symbol test of the WAIS-R, and the

TMT-B. () Among the AD groups, the

AD-CC(+) group tended to score lower
than the AD-CC(-) and HC-CC(+) groups
on most cognitive tests. The AD-CC(-)
group maintained a nonsignificant

decline (but was lower) in the CASI
subitem word fluency compared with
that of the HC groups, whereas the AD-
CC(+) groups showed a significant
decline. As for the Digit Symbol test of
the WAIS-R, the AD-CC(+) group was
shown to have a significantly lower
score compared with the respective
values of all the other groups, includ-
ing the AD-CC(-) group.

Combined Effect of WMH and
CC Atrophy |
There were significant Spearman cotrre-

lations between the ratings of CC atro-
phy and WMH for both the HC and AD
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group. They remained signifncant after

- partialling out of the effect of age and
: sex. Figure 5 illustrates the correlation
: for-the HC group.

For the possible combined effect of

CC atrophy and WMH, a three-way
MANOVA was perforrmed. For the verbal

.ﬂuency test, there were significant

" effects of diagnosis (F = 18.762, p < .001)

. and CC atrophy (F= 6.180, p = .014) with

an interaction of diagnosis, WMH, and
CC atrophy (F = 6.411, p = .012). A post

" hoe test indicated that the HC-WMH(+)-

CC(+) group had a significantly lower
score than that of the HC-WMH(+)-CC()
group (p = .038). Among the AD groups,
no remarkable combined effect of WMH
and CC atrophy was noted.

. Figure 4. The distributions of the MIDPOST values and the hippocampal widths in each CDR
i group were plotted. Diamonds represent the CDR 0 participants, triangles indicate the CDR
- 0.5 patients, and rectangles show the CDR 1 & 2 patients. CC = corpus callosum; CDR = Clin-
. ical Dementia Rating; MIDPOST = midposterior.

DISCUSSION

As earlier described, we hypothesized the
results would be as follows: (1) Very mild
AD patients (CDR 0.5) would show hip-
pocampal atrophy independent of CC
atrophy; (2) Probable AD patients would
be indicated as having hippocampal and
CC atrophy; (3) WMH would be correlat-
ed with CC atrophy in normal adults but
not in AD patients; (4) Some frontal exec-
utive dysfunction would be associated
with WMH and/or CC atrophy in healthy

- elderly adults but only with CC atrophy in

AD patients. Our results proved the first,
second, and fourth hypotheses. As for the
third hypothesis, WMH was correlated
with CC atrophy not only in healthy eld-
erly adults but also in AD patients.
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1=0.556, p=0.009 (after partialling out of age and sex)

13 14 15 16 17 18

Figure 5. Correlation between WMH and CC atrophy in normal subjects. There was a signif- 3
icant Spearman correlation between the ratings of CC atrophy and WMH for the HC group (r &
= .509, p = .008; r = .518). This remained significant after partialling out of the effect of age 3
- and sex (r = .556, p = .009). Larger circles mean more participants at the same point. WMH = 4
white matter hyperintensity; CC = corpus callosum; HC = healthy control. i

Methodological Issues

Before discussing the results, we first of
all should note some methodological
issues. We used 170 randomly selected
participants from a large population.
Because the randomly selected 170 par-
ticipants were the “representatives” of a
total community of residents, there was a
reasonable sample size of healthy adults
“and very mild AD cases, but the number
of probable AD subjects was relatively
small. Although more participants would
have been better, economical constraints
prevented us from using MRI on a larger
sample. Regarding the MRI measure-
ments, volumetric studies would have
been better. In this study, however,

International Psychogeriatrics, 15(1), March 2003
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because the volumes or areas could not §
be measured by the computer we used, i
two readers conducted systematic meas-

urements twice, and the reproducibility 3
was found to be high. We consider that |
the results revealed useful information 3
on the relationship between CC atrophy, =
WMH, hippocampal atrophy, and cogni-
tive impairment. :

CC and Hippocampal Atrophy
in Very Mild AD and Probable
AD

According to the pathological stage !
model of AD (Braak & Braak, 1991), neu-
rofibrillary tangles start to accumulate in
the medial temporal lobe such as in the
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entorhinal cortex and the hippocampus
in very mild AD. As the disease progress-
es, the posterior neocortices become
involved in such pathological changes,
resulting in clinically probable AD. Hip-
pocampal and entorhinal atrophy in

probable AD has been found to cause a

remote metabolic decline in the posteri-
or neocortices (Yamaguchi et al., 1997),
which has been supported by an experi-
mental PET study of nonhuman primates
(Meguro et al., 1999). Such posterior neo-
cortical metabolic decline is associated
with CC atrophy, especially in the poste-
rior portion of the CC (Teipel et al., 1999).
; The proven first and second hypothe-
ses, i.e., that very mild AD shows hip-
po,campal, atrophy (Csernansky et al,
2000). and probable AD shows CC atro-
phy in addition to hippocampal atrophy,
are reasonably supported by the above-
mentioned pathological model. We agree
with Hampel and colleagues (2000) that
cC atrophy could be an in vivo indicator
of neocortical neuronal integrity. A longi-
tudinal study demonstrating the tempo-
ral. sequence of hippocampal and CC
atrophy in very mild AD is needed.

Although we have not yet conducted a

systematlc analysis, several CDR 0 and 0.5
participants were found to become CDR
0.5 and 1, respectively, at the end of the 4-
year follow-up period. The former partici-
pants showed hippocampal atrophy

‘during this period without any remark-

able CC change, whereas the latter partic-
ipants manifested hippocampal and also
CC atrophlc changes (data not shown).

Correlations Between CC

Atrophy and WMH in Normal
Aging and AD

The correlation between CC atrophy and

WMH in healthy elderly adults should be
discussed first. We had previously found
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a correlation between CC atrophy and
WMH in a cognitively normal group and
some risk factors for stroke, but being
stroke-free (Meguro et al., 2000). We dis-
cussed the fact that these risk factors
may be associated with WMH and CC
atrophy in the absence of a stroke, and
consequently, one may argue that
ischemia is possibly the mechanism by
which risk factors induce such brain
changes as seen on the MRIs. We had pre-
viously demonstrated (Meguro et al,
1998) that in those participants who were
at risk for a stroke, but without any overt
stroke attacks, there were significant cor-
relations between the percent stenosis of
the internal carotid artery (ICA) and the
ipsilateral carotid blood flow (CaBF) and
between stenosis of the ICA and hemi-
spheric cerebral blood flow (CBF). There
was also -a significant relationship
between CBF and CaBF in the severe

- WMH group. This indicated that such a

group could have cerebral ischemia,
resulting in WMH and CC atrophy being
correlated. Based on longitudinal (Teipel
et al., 2002) and cross-sectional (Teipel et
al,, 1998) studies, Teipel and colleagues
found a significant relationship between
the extent of WMH and CC atrophy in
healthy older adults. Because WMH - is
commonly regarded as a measurement of
primary subcortical disease, this associ-
ation suggests that CC atrophy in healthy

‘adults results from primary subcortical

lesions to fiber tracts crossing the white
matter.

Regarding AD, we found that CC atro-
phy and WMH were correlated contrary

' to the third hypothesis. CC atrophy could

occur in AD as the result of Wallerian
degeneration from Layer Il and V, which
are vulnerable to AD pathologic changes
(Pearson et al., 1985). In addition, WMH
could occur as in cases with the same
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Wallerian degeneration (Leys et al.,

1991). Vermersch and colleagues (1996)
reported a correlation between CC size
and the extent of WMH in AD. Teipel and
. coworkers (1998) found no such correla-
tion in AD and interpreted the discrepan-
cy as follows: namely, that the patients
were older in the Vermersch study (1996)
than in the Teipel study (1998). Because
there is evidence that late-onset AD
patients are more likely to exhibit AD-
specific white matter pathology com-
pared with early-onset AD patients, the
contribution of white matter pathology
to CC atrophy may increase with
advanced age. Secondly, the AD group of
the previous study included patients
with extensive WMH, even large conflu-
ent areas. This may have resulted from
the inclusion of patients with significant
vascular comorbidity confounding the
AD pathology. The mean age of our
patients (very mild AD and probable AD)
was 74.9 years, which was close to that of
Vermersch (75.6 years). In addition, we
also included those patients with exten-
sive WMH lesions; thus vascular factors
might have affected the relationship
between CC atrophy and WMH. A further
study is needed using larger samples of
probable AD cases (not very mild AD) to
clarify this topic.

Correlations With Frontal
Executive Dysfunction

We found that CC atrophy negatively
affected some frontal executive function
in both groups. The combined effect of
CC atrophy and WMH on the verbal flu-
ency test was noted only in the HC
group. In general, there are two types of
verbal flpency tests: letter-based fluen-
cy tasks and category fluency tasks.
Stuss and colleagues (1998) found that
patients with left dorsolateral and/or

International Psychogeriatrics, 15(1), March 2003
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striatal lesions were more impaired in
the letter-based and category fluency
performances than patients with right
lesions. '

For AD, greater impairment of catego-
ry fluency than of letter-based fluency
has been observed (Monsch et al., 1994),
The CASI subitem word fluency measures
category fluency, while the verbal fluen-
cy test in this study is letter-based.
Although the effect of CC atrophy on cat- 3
egory fluency was exhibited on AD par- 3
ticipants in this study, no statistical
difference was found between the two
fluency tasks (chi-square test, data not
shown). As for the regional difference of
the CC, previous callosotomy studies
have shown that the anterior part of the
CC, rather than the sensory systems in 4
each hemisphere, plays a role in the
interaction between cognitive function
(Sass et al., 1990). However, no remark-
able regional difference was noted for the
relationship between CC atrophy and
verbal fluency tests in the two groups

_(data not shown), although the midpos-

terior portion of the CC was affected in
AD. This was probably because atrophic
changes in the CC in AD are likely to be
affected by widespread neocortical
degeneration rather than the cases of cal-
losotomy or focal vascular lesions.
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ABSTRACT

Objectives To demonsirate the relationships between multiple
risk factor syndrome (MRFS) and atherosclerotic events, comparing
with hypercholesterolemia group (hWTC), in male Japanese, by con-
ducting a work-site cohort study.

Methods From 1986 to 1992, 163 male subjects (MRFS group:
n=87; KT'C group: n=76) aged 30 years or more, working at a single
department store in Tokyo were enrolled, and followed-up until
1998 to observe the occurrence of atherosclerotic events (coronary
beart diseases, cerebral infarciions and retinal artery hemorrhages).
By using annual health-checkups data in Automatic Multiphasic
Health Testing and Service (AMHTS) , we defined MRFS group as
subjects who met the following criteria: high blood pressure (dias-
tolic blood pressurez90 mnkHg and/or systolic blood pressurezi50
mmHg, or the initiation of hypertension therapy), hypertriglyc-
eridemia (serum triglycerides=160 mg/dl), hyperglycemia (defined
by the criteria by Japan Diabetes Society, 1970), and obesity (BMI:
£24.0 kg/m?) at baseline. To compare MRFS group, we also defined
hTC group as subjects whose serum total cholesterol level at base-
line was 280 mg/d! or more.

Results Eight coronary heart disease cases, 3 cerebral infarction
cases and 4 retinal artery hemorrhage cases were observed in MRFS
group. On the other hand, no atheroscleroiic case was observed in
hTC group during the period. Mantel-Haenszel procedure showed
that age-adjusted atherosclerosis incidence was significantly higher
in MRES group than that in hTC group (p<0.05). In MRFS group,
proportion of both glucose intolerance (fast plasma ghicosez=140
mg/dl) and obesity (BMI=25 kg/m?) showed significant difference
between atherosclerotic cases and non-cases.

Conclusions MRFS group are more likely to experience athero-
sclerotic events compared with hTC group. Moreover, since propor-
tion of both glucose intolerance and obesity in atherosclerotic cases
is higher than those in non-cases among MRFS group, improved
control of both plasma glucose level and body weight (BMI) are
strongly recommended in MRFS in terms of preventing athetoscle-
rotic outcome.

Koy Words Multiple Risk Factor Syndrome; AMHTS; Cohort
Study; Deadly Quartet; Work-site; Japanese
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INTRODUCTION

In recent years it has been proposed that hypertension is part of
a cluster of metabolic risk factors involving hyperlipidemia and
hyperglycemia, with hyperinsulinemia as the common link.[' @
The link is known as ‘Multiple Risk Factor Syndrome (MRFS)’ or
‘Metabolic Syndrome X' or ‘Deadly Quartet™ or ‘Insulin Resis-
tant Syndrome®”. Furthermore, researchers also reported close
telationships between MRFS and systemic atherosclerotic vascular
disease such as coronary heart disease (CHD).!!-

However, in Japan few longitudinal studies have undergone
assessment of the risk of MRFES regarding atherosclerotic vascular
outcomes. The majority of the studies have concentrated on
selected clinical sample, and it appears. that either limited or no
evidences have been demonstrated by epidemiological studies.

Moreover, although hypercholesterolemia has been already
established as a risk factor of CHD and managed intensely and
routinely in health promotion fields, such as the Automatic Multi-
phasic Health Testing and Services (AMHTS), a cluster of sub-
clinical metabolic risk factors seemed to be passed by and noticed
insufficiently. One main purpose of this study is to strike a note of

- wartting to health care professionals in AMHTS against such &
- cluster, MRFS. We should attach weight to assessment of not only

abnormality of single item of laboratory data but also an aggrega-
tion (cluster) of metabolic abnormalities. Therefore, we designed
this study to focus on the comparison between MRFS and severe
hypercholesteroleria in this study in terms of occurrence of athero-
sclerotic events in Japanese middle-aged male workers.

SUBJECTS AND METHODS

We conducted a work-site cohort study at a single depariment
store company in Tokyo. From 1986 to 1992, the company had an
average annual participation of 2,849 male employees in the regu-
lar health-checkups at Mitsukoshi Multiphasic Health Testing and
Service (Mitsukoshi Health and Welfare Foundation, Tokyo). Of
those health screened in the AMHTS, 206 male participants, aged
30 years or more at baseline, were designed to allocate into the
two groups by the foliowing criteria: MRFS group and hTC group.
However, since 6 subjects met both criteria and 37 subjects in hTC
group had been initiated medication during follow-up period, we
excluded 43 cases from the analysis. Thus, 163 final eligible sub-
jects (MRFS group: n=87; hTC group: n="76) were enrolled into
this study, and followed up until 1998 over 6 years on average to
observe the occurrence of three atherosclerotic events: CHD, cere-
bral infarctions and retinal artery hemorrhages.
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Table 1 Baseline statistics of MRFS group and kTC group.

itern - " criteria MRFS group hTC group chi-square
' : (n=87) (n=76) test
blood pressure g?ﬁ::& mmHg and/or DBP290 mmHg 87  100.0% 15 197% <0.01
. BMI BMIz24 kg/m* 87 1000% 52 684%  <0.01
glucose intolerance’ 87 1000% 20 26.3% <0.01
serum total cholesterol (TC) TC&240 mg/dl 58 66.7% 76 100.0% <0.01
serum triglycerides (TG) TG160 mg/dl 87  100.0% 69 90.8% <(0.01
serum uric acid (UA) UAZ8.0 mg/d] 39 44.8% 22 . 289% 0.12
Tiver function AST=50 IU/ and/or ALT=50 U/l
andlor -GTP=50 U 66 75.9% 51 67.1% 0.22
smoking habits smoker 25 28.7% 32 42.1% 0.07
alcohol habits drinking habits: every day 42 48.3% 33 43.4% 0.54
‘ mean SD mean SD 1-test
atherogenic index 4.5 14 52 20 0.01

§ Definition of diabetic or impaired glucose tolerance by 75g OGTT were shown in the text '
Abbrebiation: MRFS: Multiple risk factors syndrome, SBP: systolic blood pressure, DBP: diastolic blood pressure, BMI: body
mass index, AST: asparate aminotransferase, ALT: alanine aminotransferase, y-GTP: gamma-Glutamyl transpeptitide

To compare with hTC group, we defined MRFS group, by refer-
ring to the “Deadly Quartet®”, as subjects who met all of the fol-
lowing criteria in the initial year (baseline): high blood pressure
recorded on at least two measurements (diastolic blood pressure
£90 mmHg and/for systolic blood pressure 2150 mmHg, or the
initiation of anti-hypertension therapy), hypertriglyceridemia
(serum triglycerides: TG 2160 mg/dl), hyperglycemia (defined by
the criteria. by Japan Diabetes Society. 1970, see *1), and obesity
(body mass index: BMI 224.0 kg/m?). On the other, we defined
hTC group as subjects whose serum total cholesterol level (TC)
was severe (2280 mg/d! or more) at the initial year.® All subjects

were from similar socioeconomic and occupational background .

(i.e. sales person), and all were physically active at baseline (with-
out clinical evidence of cardiovascular, cerbrovascular, and renal
disease, history of receiving any medical treatment).

Blood pressure was measured on the right armn with the partici-
pant in a sitting position, and after 4 minutes rest using a calibrat-
ed mercury sphygmomanometer. BMI is expressed as weight
(kilograms) per height (meters) squared. Weight and height was
measured without shoes and in light clothing. The blood samples
of lipids were obtained after an overnight fasting of 10 to 14 hours
on the morning (around 8 AM). All biochemical assays were com-
pleted by using an automated autoanalyzer (HITACHI Co., Ltd.
type 7250) at the Mitsukoshi AMHTS where quality control of
blood sample analysis have been certificated by The Japan Society
of Multiphasic Health Testing and Service MHTS). Blood sam-
ples were analyzed with popular standardized reagents in Japan:
DETERMINER-L TC2 (KYOWA MEDEX Co., Ltd.) for total
cholesterol and high-density lipoprotein cholesterol, TG-L
(SEROCTEC Co., Ltd.) for triglycerides, and CICALIQUID GLU-
COSE for glucose (KANTO KAGAKU Co).

The presence of CHD was defined as an event of myocardial

°! Hyperglycemia is diagnosed as ‘diabetic’ or ‘impaired glycemia’ ag
follows: ‘diabetic’ type is defined when fasting plasma glucose (FPG) is
140 mg/d! or higher, and/or plasma glucose 2 hour after 75 glucose load
(2hPG) is 200 mg/d! or higher. Casual plasma glucose higher than 200
mg/dl is also regarded as indicating diabetic type. Normal type is
defined when FPG is below 110 mg/d! and 2hPG below 140 mg/dl;
‘impaired glycemia (borderline type)’ is defined in those who belong
neither to diabetic nor to normal type.|

infarction and angina pectoris diagnosed by cardiologists with car-
dio-angiographies (CAG). The presence of cerebral infarction was
defined as an event of cerebral infarction diagnosed with magnetic
resonance imaging (VIRI). The presence of eyeground bleeding
was diagnosed by ophthalmologists with the regular eyeground
checkups as a part of the regular health-checkups in the AMHTS,
These evenis were confirmed by reviewing of both personnel man-
agement records and medical records, by an occupational physi-
cian in this company.

First, we compared the characteristics concerning the risk fac-
tors of atherosclerosis between MRFES group and hTC group. In
both groups, frequencies of 9 risk factors for atherosclerosis, that
is BMI, blood pressure, TC, TG, glucose tolerance, liver function,
serum uric acid (UA), alcohol drinking habits, smoking habits
were evaluated. Furthermore, the atherogenic index (<TC—
HDL.>/HDL) was assessed where “HDL” identifies high-density
lipoprotein cholesterol. o

In this study, mean age of baseline in MRFS group (46.7x7.1
year old) was significantly higher than that in hTC group
(42.7x7.3 year old). To adjust age confounding regarding occur-
rence of atherosclerotic events, we vsed Mantel-Haenszel proce-
dure (we used 0.5 instead of 0 for the cell value in the approximate
calculationst™),

Statistical analysis was performed by using SAS programs Ver-
sion 6.12 (SAS Institute, Cary, NC.)." Our study was conducted
in accordance with the recommendations outlined in the Declara-
tion of Helsinki (revised in 1983, 2000) and an ILO code of prac-
tice in 1997 (the Protection of worker's personal data).

RESULTS

Table 1 demonstrates the characteristics of both MRFS group
and hTC group at baseline. Differences between both groups in
blood pressure, BMI, glucose tolerance, and TG were statistically
significant (p<<0.05). Differences in other risk factors, that is liver
function, UA, alcohol habits, and smoking habits were not signifi-
cant. The observational period also showed no statistical signifi-
cance.

Table 2 shows the numbers of atherosclerotic events during the
follow-up period. In MRFS group 8 CHD cases (9.2%), 3 cerebral

—49 — o
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Table 2 Numbers of atherosclerotic events during the follow-up period.

atherosclerotic events
MRFS hTC Fisher's Exact
cardiovascular  cercbral  retinal artery Probabability
disease infarction  hemorthage total Test
Age (y.0)
30-39 0 0 3 331 9.7% 0/13  0.0% 0.34
40-49 3 2 1 6/43 14.0% 0/37 0.0% 0.02
50— 5 1 0 . 613 46.2% /12 0.0% <0.01
total 8 3 4 15/87 172% /76 0.0% <0.01¢
# p-value was calculated by Mantel-Haenszel procedure '
(denote that 0.5 was used instead of 0 in the approximate calculations)
Table 3 Baseline statistics of MRFS by outcome.
Jitem criteria MRES group
case non case chi-square
(n=15) (r=72) test
blood pressure SBPZ160 mmHg and/or DBPZ95 - '
mmHg or Therapy. 7 46.1% 30 41.7% 0.72
BMI BMIZ25 kg/m? 14 93.3%- 47 653% 0.03
glucose intolerance FPGE140 3 20.0% 4 5.6% <0.01
serum total cholesterol (TC) TC=240 mg/d! § 53.3% 50 694% 0.23
serum triglycerides (TG)  TG=200 mg/d! 8 533% 44 61.1% 0.58
serum uric acid (UA) UAZ8.0 mg/dl 6 40.0% 33 45.8% 0.68
liver function AST=50 IU/ and/or ALT=Z50
1U/1 and/or v-GTPZS50 1U/I 12 80.0% 54 750% "0.68
smoking habits smoker 5 33.3% 20  27.8% 0.67
alcohol habits drinking habits: every day 8 533% 34 472% 0.67

case: atherosclerosis events occured

Abbrebiation: MRFES: Multiple risk factors syndrome, SBP: systolic blood pressure, DBP: diastolic blood pressure,
BMI: body mass index, AST: asparate aminotransferase, ALT: alanine ammotransferase, 1-GTP: gamma-Glutamyl

transpeptitide

infarction cases (3.4%) and 4 retinal artery hemorrhage cases
(4.6%), for a total of 15 (17.2%) atherosclerotic events were
observed during the average 6.8 years of follow-up. Incidence of
atherosclerotic events increased with age strata, On the contrary,
none of atherosclerotic events was observed in hTC group during
the average 7.9 years of follow-up. The Mantel-Haenszel proce-
dure showed that age-adjusted atherosclerosis incidence was sig-
nificantly higher in MRES group than that in hTC group (p<0.05).
No death case was observed in both MRFS group and hTC group.

Table 3 shows the baseline statistics of MREFS group by their
outcome. To prove difference between cases and non-cases, we
used other different criteria in Table 3, regarding blood pressure
(SBP £160 mmHg and/or DBP =95 mmHg or Therapy), BMI
(BMI 225 kg/m?), glucose intolerance (FPG &140 mg/dl), and
serum triglycerides (TG 2200 mg/dl). Both glucose intolerance
and BMI showed significant difference between cases (MRES sub-
Jjects who developed atherosclerotic events) and non-cases (MRES
subjects who did not develop atherosclerotic events).

DISCUSSION

In Japan, workers tend to work in the same company for a long
titne, that is ‘life-long employment’, and workers in this study are
10 exception. It is rational and worthy to utilize the AMHTS data
in Japanese workers and to conduct a longitudinal epidemiological
study for elucidating health risks.

This study demonstrated close relationships between MRFS and
the occurrence of atherosclerotic events in Japanese male workers,

comparing with the severe hypercholesterolemia group. The
health professionals in AMHTS should bear in mind the hazard of
clustered moderate metabolic risks, that is MRFS as well as a sin-
gle severe risk such as hTC.

Fifteen atherosclerosis events had occurred in MRFS group
while no atherosclerotic case emerged in hTC group. Results
from the large trial (MRFIT) suggested that diabetes is a strong,
independent risk factor for CHD mortality over and above the
effect of TC, blood pressure, and smoking habits.® Therefore,
although our ontcome value was morbidity, one possible reason
for incidence difference between our both groups might be

" explained by the existencé of hyperglycemia, Moreover, Haffner

et al. demonstrated type-2 diabetic subjects even without clinical
CHD had extensive atherosclerosis in the carotid artery, which is
similar to non-diabetic patients with clinical CHD.”! Although our
criteria contained not only established diabetes but subclinical
cases, namely ‘impaired glycemia (borderline type)’, the recent
study!% showed that no apparent threshold effect in glycated
hemoglobin Alc (HbAlc) existed in terms of mortality, and the
study concluded importance of preventive efforts in a diabetic sub-
clinical group. Hyperglycemia is one of the main components of
MREFS, which might be attributable to increase atherosclerotic
incidence in MRFS group. We found that proportion of glucose
intolerance (FPG 2140 mg/d)) showed significant difference
between MRFS cases and non-cases (Table 3). ‘This result also
confirmed the importance of hyperglycemia component in MRFS.
Early preventive intervention for including education for glucose
intolerance in AMHTS is strongly recommended.

— 50—
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The relationships of hypercholesterolemia to atherosclerotic
events, such as CHD are now well established.!!!» 2 However,
although CHD and stroke share many of the same risk factors, the
relationship of cholesterol to stroke remains controversial.l8h 131
This might be alternative reason for the risk difference between
MRFS group and hTC group.

Our study presents several limitations: the short period of fol-
fow-up, the limited nuraber of events, the truncation and the poten-
tial bias such as selection bias and measurement bias. It should be
noted that the number of atherosclerotic events in MRFS group
was only 15 cases, and, as consequence, the reliability and the sta-
bility of risk difference are not fully taken in. In addition, since
we defined the both groups by a single measurement of each com-

ponent data per person (baseline), thus tending to produce misclas-

sification (vegression dilution bias).["!

We excluded 37 participants who had initiated medication dur-
ing follow-up and this might be another limitation for our study.
Difference between this excluded 37 medicated participants and
76 eligible hTC subjects in the frequencies of high blood pressure
showed ‘statistically significant (19.7% vs. 37.8%). However, dif-
ferences in the mean TC level, BMI, glucose intolerance, TC, TG,
stoking habits, alcohol habits were similar in both groups and did
not reach statistically significance.

In summary, we found that atherosclerotic evenis occur more
frequently in MRFS than in hTC group in worksite. In Japan, both
cardio- and cerebro-vascular disease is major part of the public
health concerns, because of its high prevalence and its unfavorable
QOL due to a marked degree of consequent disability. Our find-
ings suggest that a cluster of subclinical metabolic risk factors
accelerate occurrences of atherosclerotic outcome, and we should
focus intensely on a linkage of those risks, that is hyperglycemia,
high blood pressure, obesity, and hypeririglyceridemia, as well as
single hypercholesterolemia that is known widely as a potential
atherosclerotic risk factor. Our MRFES group analysis showed that
proportion of both glucose intolerance and obesity in atheroscle-
rotic cases is higher than those in non-cases, and these results sug-
gested that controls of both plasma glucose level and body weight
(BMI) should be improved in MRFS in terms of preventing athero-
sclerotic ontcome.
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Abstract: It is very important o' provide community health services in cooperation with medical and welfare
in the super—aged society in near future. In Tajiri Town, Miyagi Prefecture, a community health, mec
welfare services cooperation support information system called SKIP information systern has been cor
and operated for this purpose. As one of functions for health services, we have developed SKIPNET healt
suppori system by applying Internet. By using the system, inhabitants who are in the prime of life an

- easy lo attend health school for instruction of health control can obtain their health-check data and in
information of the lifestyles for diseases prevention everywhere with a mobile terminals such as a P[
cellular phone, From the résults of trials of this system, it is consrdered to be useful for community healt

- services.
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