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Abstract . Background and Objective: Metabolic syndrome (MetS) is highly prevalent
in Japan; however, most previous surveys have studied only adults able to engage fully
in normal daily activities, after excluding persons with diseases or disabilities. Recently,
lifestyle-related risk factors have been strongly linked to a number of major diseases. In
particular, the incidence of atherosclerotic vascular diseases associated with MetS has
increased markedly, and this trend is projected to continue. We focused on the prevalence
of MetS among out-patients with neurological diseases.

Patients and methods: The subjects for this hospital-based study were 713 out-patients
with various neurological diseases (329 men, mean age 65.2 + 14.5 yr, age range 40-78 yr,
and 384 women, mean age 64.6 = 15.3 yr, age range 40-88 yr) who presented at the
Department of Neurology, Nara Medical University Hospital. A total of 120 patients had
cerebral infarction, 102 Parkinson’s disease, 32 spinal spondylosis, 30 headache, 32
myositis, and the rest various other neurological diseases. MetS was diagnosed according
to the criteria proposed by The Japanese Society of Internal Medicine in 2005. The cutoff
values for waist circumference (WC) were greater than 85 cm in men and 90 cm in
women. A diagnosis of MetS additionally required two or more of the following: a serum
triglyceride level (TG) of at least 150 mg/dl and/or a high-density lipoprotein cholesterol
level (HDL-C) of less than 40 mg/dl; a blood pressure (BP) of greater than 130/85; or a
fasting plasma glucose level (FPG) of greater than 110 mg/dl. Visceral fat accumulation
was measured by abdominal CT scanning (N2system, K.K., Japan).

Results: WC positively correlated with visceral fat area as determined by CT
scanning. WC also positively correlated with TG in both sexes and FBS in women, but

‘negatively correlated with HDL-C in both sexes. The mean prevalence of MetS among
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subjects 40 to 70 years of age was 25.1% in men and 12.6% in women. To assess the
incidence of MetS in the absence of cerebrovascular disease (CVD), we performed a
subgroup analysis of patients with and without CVD. The risk of MetS was similar in out-
patients without CVD and those with CVD. The prevalence of Pre MetS (defined as WC
plus one risk factor) plus MetS was 50% in men and 20% in women. The prevalence of
MetS in outpatients with neurological diseases was similar to that in the general
population.

Conclusion: The risk of atherosclerotic diseases in out-patients with neurological
diseases is similar to that in the general population, potentially increasing the risk of
unfavorable outcomes. The recognition and management of MetS represents an important
challenge for physicians and other healthcare professionals. Strategies aimed at reducing

risk factors for MetS are urgently required.
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Fig. 2. Plots of waist circumference (WC) vs visceral fat area. Linear regression analyses revealed a direct correla-
tion between WC and visceral fat area (a, b).

Representative abdominal CT scan image in a man with Parkinson’s disease (c) and a woman with multiple
sclerosis (d). The visceral and subcutaneous fat areas are shown in red and pink, respectively. BP, blood
pressure; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; FPG, fasting plasma glucose
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Fig. 3. Plots of waist circumference (WC) vs each risk factor: (a) triglycerides (TG), (b) high-density lipoprotein
cholesterol (HDL-C), (c) fasting plasma glucose (FPG), and (d) mean blood pressure (mean BP). Linear re-
gression analyses revealed that WC directly correlated with TG (men, r=0.253, p<0.0001; women, r=0.255,
p<0.0001), mean BP in men (r=0.146, p<0.05), and FPG in women (r=0.235, p<0.0001). WC negatively corre-
lates with HDL-C (men, r=-0.235, p<0.001; women, r=-0.338, p<0.0001). Mean BP in women (r=0.084, p=0.12)
and FPG in men (r=0.102, p=0.105) are not significantly associated with WC.

Percentages of subjects who have 1,2, or 3 risk factors in different WC groups (e)
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Table 1. Metabolic syndrome vs baseline characteristics
The values in the table are mean =+ SD. *Statistical significance was considered to be at p<0.05 (Mann-
Whitney U test). NS, not significant; M, men; W, women; BM, body mass index; WC, waist
circumference; TG, triglyceride; HDL-C, high density lipoprotein-cholesterol; BP, blood pressure; FPG,

fasting plasma glucose.

Metabolic syndrome
Yes,n=117 (M 78, W39) No,n=596 (M 251, W 345) P*

Age (years)

M 69.0+ 9.6 64.0+15.5 NS

A\ 66.8111.1 64.4+15.7 NS
BMI (kg/m?)

M 248429 226+ 4.3 <0.0001

W 28.11+3.8 21.7+ 3.9 <0.0001
WC (cm)

M 91.94+6.2 82.7+ 89

w 98.3+9.0 76.7%+10.6
TG (mg/dl)

M 212.0+142.2 122.01+62.3 0. 006

\'Y% 152.94+ 60.5 122.34+61.8 <0.0001
HDL-C (mg/dl)

M 48.7+15.7 53.7+£14.8 0. 03

w 55.5£5.2 62.2+17.9 NS
Systolic BP (mmHg)

M 135.9£15.9 125.6+17.3 <0.0001

W 132.8+8.5 128.2+18.7 NS
Diastlic BP (mmHg)

M 76.7%+10.4 70.8+11.9 0. 002

W 72.8+t 9.8 72.0+10.9 NS
FPG(mg/dl)

M 127.3+42.2 103.4428.0 <0.0001

W 130.7£48.9 104.74+26.8 <0.0001

778 —PE-BEICBVCEMERL - Fig. 3).
MetS #HEEIX 40, 50, 60, 70 mALOHEMUERET6.7, 279,
24. 7, 26. 8%, HEEETIX87, 96, 109, 13.0% T
TR ZHE & A0 BMALETIEBE 2 AT A, K5 A
121 ANDEIETH o7z, BILEREE (CVD) % BV 7 40,
50, 60, 70RfCOBMERETIZ 7.7, 235, 31.0, 235%,
LHERETIL 8.7, 83, 10.0, 11.5%, FHEEEHET40
AU ETERALCE 2 AIZLIA, L5 A1 A0EA
Td o7z MetS # & IF MetS # Cld Lotk iid HDL o

LVATa— VB IRMMEEE 2B W2d_XTICER
E %7 (Table 1).

% &=

ARBFFE SRR BB BT B IR LR A
DFIEV AL % MetS E VI HEPLFMLIZS DTH
b, SERRE R O EE BT 40 B SBML T 70 5%
RTE =212 575, ZOEMIZEEOEREZE
FBIZ-HLTBY, BEOERMLLBEROREBETE



(194) " N
men [1 preMetS
(%)
50
_.@ L
c
Q0
= 3
a
5 0
=S
20
0

<40 40-49 50-59 6069 70-79

>80 age (yr)

Fig. 4. Age-specific prevalence of metabolic syndrome (MetS) and pre-metabolic syndrome (PreMetS) in total sub-
jects and subjects without cerebrovascular disease [CVD (-)].
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