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In April 2008, a system of special health checks and health guidance was initiated with the aim of identifying people
with metabolic syndrome (visceral fat syndrome) and pre-metabolic syndrome. In this study, we investigated the
relationship between health check results and abdominal circumference in 632 university faculty members. The standard
value for abdominal circumference in women (> 90) is set higher than that for men (> 85). When this standard value
is used, only 7.4% of women may be able to receive special health guidance. In the future, a follow-up survey of female
subjects focusing on the difference in the standard value and an evaluation of its relationship with lifestyle-related dis-
eases will probably be necessary. In the present study, significant positive correlations were seen between abdominal cir-
cumference and GPT and y-GTP, which are related to hepatic function, and between abdominal circumference and uric
acid levels in males. These results indicate the possibility that abdominal circumference is related to alcohol intake. In
addition, white blood cell count, red blood cell count, hemoglobin level, and hematocrit level were significantly higher in
subjects with large abdominal circumference, and there were differences in hematopoietic function. There have been vir-
tually no studies on the relationship between visceral fat and hepatic and hematopoietic functions, and a follow-up study
of the present subjects in the future may shed new light on risk factors for various diseases with abdominal circumfer-
ence as an indicator.
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Table 1. Health Check Data of Male Employee at Different Ages
Age of Male (year)

20-29 30-39 40-49 50-59 60— total

n=18 n=99 n=118 n=114 n=100 n—=449
average age (year) 25.8+2.3 35.2+2.7 44.1+2.9 55.0£2.9 63.4+2.5 48.5+11.5
height (cm) 173.3+6.2 171.3+5.1 170.3+5.6 169.8+6.3 167.4+5.2 169.9+5.8
weight (kg) 70.0+£15.7 71.9+13.1 70.4+13.5 70.4+10.4 68.3+8.4 70.3£11.8
BMI (kg/m?2) 23.24+4.1 24.5+4.1 24.2+4.0 24.1+£2.9 24.4+2.7 24.3+3.5
abdominal circumference (cm) — — 83.24+9.8 84.5+8.3 85.5+7.0 84.3+8.5
systolic BP (mmHg) 123.9£15.5 127.6x15.4 130.3£15.9 135.8£17.6 138.5+17.3 132.7£17.1
diastolic BP (mmHg) 72.21+10.6 76.31+12.3 80.4+11.6 84.1+11.2 82.2+11.3 80.5+11.9
GOT (U/1) 19.7+4.8 22.0+7.5 24.6+12.3 23.0+7.1 23.5+10.2 23.2+9.5
GPT (U/1) 22.7+14.7 29.1+22.7 29.94+20.6 25.1+11.5 24.2+16.1 27.0+18.1
y-GTP (U/1) 27.7+13.2 40.0+32.8 49.5+39.2 49.1+42.7 37.6+23.7 43.8+35.3
LDH (U/1) 176.6+26.4 194.9+37.1 195.8+31.6 190.9+31.2 192.8+26.0 192.9+31.6
TP (g/1) 7.6%+0.3 7.6%=0.3 7.5+0.3 7.5+0.4 7.5+0.4 7.5+0.4
albumin (U/1) 4.7£0.2 4.7£0.2 4.6+0.2 4.6+0.2 4.5+0.2 4.6+0.2
T-Bil (mmol/1) 0.9+£0.4 0.8£0.3 0.8+£0.3 0.8+£0.4 0.8+£0.3 0.8+£0.3
T-Cho (mg/dl) 180.7£30.3 207.4+32.4 219.1+33.2 218.3+32.7 211.9+31.6 213.2+33.3
TG (mg/dD) 88.6166.8 135.4+104.2 137.8+71.2 137.6+79.7 132.2+77.7 134.0+83.0
HDL-C (mg/dl) 56.0+9.4 56.4+13.7 57.3+13.8 57.7+12.7 57.0+13.8 57.1+13.3
BUN (mg/dl) 13.8+4.3 13.9+2.6 13.9+2.8 14.7+3.1 15.9+3.3 14.5+3.1
Cr (mg/dl) 0.8+0.1 0.8+0.1 0.8+0.1 0.8+0.1 0.8+0.2 0.8+0.1
UA (mg/dl) 6.1-1.3 6.2+1.3 6.2+1.2 6.1+-1.2 6.1+-1.2 6.2+1.2
AMY (U/1) 75.3+17.2 75.84+18.6 71.8+24.0 76.1+21.3 83.2+26.9 76.5+23.0
BS (mg/dl) 91.8+3.1 91.24+10.7 95.1+20.2 95.4+16.8 98.0+16.9 94.8+16.5
WBC (1/ml) 663911387 63411831 620611753 63481722 6223 1740 6293 1742
RBC (X10'9/1) 512.0+£29.0 513.0+£32.0 504.8+36.4 489.4+34.3 482.1+35.5 497.9+36.4
Hb (g/d1) 15.44+0.8 15.5+0.9 15.4+0.9 15.3+1.1 15.0+1.1 15.3+1.0
Hct 47.1+2.5 47.3+2.4 47.2+2.6 46.6+2.7 46.0+2.9 46.8+2.7
PLT (X10%/1) 23.5+4.7 24.4+5.1 24.9+4.9 23.9+5.0 23.3+£5.1 24.1+£5.0
MCV (1) 91.6+3.1 91.8+3.5 93.3+4.2 94.9+4.5 95.3£5.2 93.8+4.5
MCH (pg/cell) 29.8+1.4 29.8+1.3 30.2+1.4 30.8+£1.7 30.8+2.1 30.4+1.7
MCHC (g/dl) 32.60.7 32.2+0.8 32.2%£0.9 32.3%£0.8 32.1£0.9 32.2%+0.9
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Table 2. Health Check Data of Female Employee at Different Ages
Age of Female (year)
20-29 30-39 40-49 50-59 60— total
n=38 n=50 n=>51 n=37 n=17 n=183
average age (year) 25.5+2.1 35.3£2.5 44.4+2.9 54.5+2.8 62.0+2.3 40.7+11.1
height (cm) 158.8+4.6 158.8+5.5 158.2+6.0 157.0+4.6 153.8+4.9 158.1+5.4
weight (kg) 51.9£8.0 52.2£7.0 54.5+10.2 56.6+8.5 55.2+4.3 53.8+8.5
BMI (kg/m?2) 20.5+2.5 20.6+2.2 21.7+3.6 22.9+2.7 23.3+1.4 21.5+2.9
abdominal circumference (cm) — — 72.3+8.8 78.3+10.6 78.0+9.4 75.0+9.7
systolic BP (mmHg) 110.5+£10.0 109.0+9.5 120.9+16.1 129.0+18.9 132.9+£7.9 117.6 £16.1
diastolic BP (mmHg) 62.5+6.3 64.3+7.7 72.5+12.9 78.5+11.3 80.9+8.4 69.7+11.8
GOT (U/1) 18.2+6.3 17.9+3.9 18.0+4.3 20.7+4.2 21.3+3.2 18.7+4.7
GPT (U/1) 14.6+9.1 14.6+8.5 15.0+6.4 19.4+7.9 20.6+5.7 15.9+38.1
y-GTP (U/1) 16.5£10.2 17.9+14.3 19.3+12.7 23.7+13.7 32.6+23.5 19.7£13.7
LDH (U/1) 173.1+27.8 176.3+30.7 179+£28.8 194.6+31.7 198.1+17.5 180.9+30.3
TP (g/1) 7.5+0.3 7.4+0.3 7.44+0.35 7.5+0.4 7.5+0.1 7.44+0.3
albumin (U/1) 4.6+0.2 4.5+0.2 4.5+0.2 4.5+0.2 4.6+0.1 4.5+0.2
T-Bil (mmol/1) 0.7+0.2 0.7+0.3 0.6+0.3 0.7+0.3 0.7%0.1 0.7%+0.2
T-Cho (mg/dl) 184.7+35.6 201.1+30.7 213.8+36.8 237.8+35.3 237.9+36.4 210.0+38.8
TG (mg/dl) 52.4+19.7 70.0+38.1 102.4+£125 107.0£73.1 115.6£62.0 84.6+80.1
HDL-C (mg/dl) 71.2+13.5 72.1+13.2 70.5+15.8 67.6+16.2 66.9+13.4 70.4+14.6
BUN (mg/dl) 11.8+2.3 12.3£+2.9 12.9+2.8 14.4+3.2 14.5+3.3 12.9+3.0
Cr (mg/dl) 0.6+0.1 0.610.1 0.6+0.1 0.6+0.1 0.6+0.1 0.6+0.1
UA (mg/dl) 4.44+0.9 4.31+0.8 4.31+0.9 4.5+0.7 43+1.6 4.44+0.9
AMY (U/1) 79.7+18.4 77.2+19.4 76.3+21.9 88.0+27 75.9+21.7 79.6+21.9
BS (mg/dl) 90.5+3.8 90.4+4.1 92.6+12.5 102.3+45.9 95.7+9.3 93.7+22.2
WBC (1/ml) 6105+1632 5728 £1603 6145+1864 5368 £1423 5457 +875 5839+ 1646
RBC (X10%/1) 448.1+30.6 442.9+39.1 441.4+30.3 449.9+35.3 456.6+27.3 445.5+33.8
Hb (g/d1) 13.2+1.0 13.0+1.1 13.2+1.0 13.4+1.5 13.9+0.9 13.2+1.2
Hct 41.3+2.6 40.8+2.8 41.3+2.7 41.6+3.9 43.4+2.8 41.3+3.0
PLT (X10%/1) 26.5+5.5 25.2+4.1 26.2+5.7 25.9+5.3 28.0+7.6 26.0+5.2
MCV (1) 91.9+5.5 92+6.0 93.4+5.4 92.2+6.0 94.9+3.8 92.5+5.7
MCH (pg/cell) 29.0+2.1 29.0+2.3 29.6+2.1 29.2+2.7 29.9+1.3 29.3+2.3
MCHC (g/dl) 31.4£0.9 31.4%1.0 31.6+0.9 31.6+1.5 31.6+0.8 31.5+1.1
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Table 3. Percentage of Employee with Unusual Value on Blood Pressure, Blood Lipids, and Blood Glucose Tests at

Different Ages

Percentage of Employee with Unusual Values (%)

Age

(year) n Blood Pressure Test Blood Lipids Tests Bl
ood Glucose Test
systolic BP diastolic BP T-Cho TG HDL-C
Male
20-29 18 33.3 11.1 55.6 33.3 5.6 16.7
30-39 99 434 25.3 38.4 19.2 10.1 7.1
40-49 118 50.8 32.2 39.0 30.5 7.6 3.4
50-59 114 67.5 47.4 33.3 28.9 11.4 5.3
60— 100 67.0 43.0 47.0 36.0 11.0 3.0
total 449 56.3 36.1 39.9 29.0 9.8 5.1
Female
20-29 38 0.0 0.0 26.3 28.9 18.4 5.3
30-39 50 2.0 0.0 32.0 36.0 16.0 4.0
40-49 51 31.4 13.7 52.9 39.2 13.7 5.9
50-59 37 43.2 27.0 35.1 40.5 10.8 5.4
60— 7 85.7 28.6 71.4 42.9 0.0 14.3
total 183 21.3 10.4 38.8 36.6 14.2 5.5
% THolz. INSOMRNS, MEFFEELLED EAoN5.

BHENEEMBLNEZRLTWD I &R, BAKk
EIMBETH D I ENHEA D, [FERIT, DHE
JEDREAEE L b O ERE OHIEIE, 20 %A T
12 0%, 50 %M TIL 43.2%, 60 %A TIE 85.7% TH
0, PRAR B A B VEME DL B O fE 2 R U 7z 20 5K
TIX 0%, 50 mATIX 27.0%, 60 %I TIX 28.6% T
Hotz. Ukeh>T, BLILITHR5R M E I Y
FE A E S VMG LA B2 2B EATE <, HAA
WZHWTIIMEIZES YA 77 74 —& L TIEIN
fEHImMENX D XWHEEE RS EE X oNS. &l
JERNARORBEEREBRKFTHO, il
REORIEICHNLUEERIRAI 77 75 —Th 5.
NIPPON DATA 80 T 14 ERICIE 2 B W A& O #
Rine, @MESIKZER, OEE, EREEEOY
ATy I —IZa5BI &, IHITHRIECRIIEER
BREBEHEZDZENHLSNIINTNS, 12 40
DR ENEZ DREFIN S BIMNERITE > T, M EEUE
AL 2R T B OB GIIEREICEML THO,
HEIZBT HIMEEEDOEEMEICDONTEFET 240
ENdHbHEEZHNS. Fiz, NIPPON DATAS0
D19 FEMOBHRAEICLD, MBEREBEERIETDIL
e 0 0L & 1 T of 2 oD A et e Bk B YRRl S T B
0, RHMEIZFEAETFG LRV LG IN
THD, FICENIMEICER T 208 ENH 5 &

#walL Aro—)b, HMEfE, HDL-aL X7
O— )V DED WG NN IEIEME LIS 2 7R U 7 95
EREEAEEDS E U THME L, SFEHmRARRICHT
5 DOHBRE OE G E,RT (Fig. 1). [EE LU
ELISN 2R U 7B O EIAE, B Tl3omimic ok
W2 < —E L THD, ZHETIE S0 AR THE
FET L2 DDMEIZENY, AT 2 EN5057
o7, X7, Table2 D#ERMSHEIL AT O—))
1%, 203%fLT 184.7+35.6 mg/dl T&H 5 HSINEN T LE
WEEIZHE AL (p<0.0001), 60 LTI 237.9+
36.4mg/dlICET LA LA =51iT, FHEFHO
SEHEVE, 20 ARG T 52.4+119.7 mg/dl TdH S0
WICHEVWERBEICHE AL (p<0.01), 60 EITIE
115.6+62.0mg/dl iICE T EHL/~. —J, HDL-
aLAFO0—)VOfiElE, 20 % T 71.2+13.5mg/
dl TH 2 IZENEREEITRD sNeh-o
HDODE T L, 60 %L TIE 66.9+13.4 mg/dl IZH
DU, LEN->7T, mmictE>%al A7o—)b
J X HDL-23 L A 5 0 —)L O EN BT X
HIZBNWTEHFHNKRENLD, RERHICETS
HHEMNEREMIIN 2R L 2 0EIEE, Bk
NEGLBolz&EZBEND. O &1L, i
RBICHES LHERIVEOREADREDN, LIl A5
O—)VOfEZ FERIELERENEZILND. K
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Fig. 1. Percentage of Employee with Unusual Values on
Blood Pressure, Blood Lipids, and Blood Glucose Tests at
Different Ages

PO INERIZ S AN OMEIX, BT b )N
INZ A, R I E O EI A B D 29.0%
IR TIE 36.6% TdH S (Table 3). Hikiclt
NAEEHEZEL T, BERBICETSEHBIZDOW
Ta>hbO—)VT20EENHDEEZSNS.

MR E S LML 2 0R U 7= BE o El & (Fig.
DL, BHIBWTHEmICKOEDL, ZHITH
WTHIL T, — iz, BERBEREZEOESIT,
EICPENIEINT 5 BTSN TWD A, BIEICH
WTH DR LRS-, 2D &I, 20 %R0 H

PHEWBREFEOBMN 18 /DMl EHEREE
Z6N, GHEBREEL L, FEMBRENHET
H5.
SEIOREERZICEOASYRY v 7> ROo—A
CHEINHBRE EZOTHEEOE S, 2007 4
IZHEME S N7z E R - REREERICEDSHA
DAZRY w73 RO—LARBHEEFDTHED
# 5% Table 4 IR, 51T, BCKIZBWTHE
P OEAEMIT L OB IS <, Xz, IEH
OFMEMEZ TBM 87 em LA E, 2 80cm LU ||
EITRETHZOEDEFWRMEDH DT &N
5, ZOREMEIZIDAYRY) v RO—A&
HEIN-EBREELZOFHBEOEAEZHE L,
Table 4 IZ/)R L 7. BAEFEENERL 19 FEICH
WL 7= HAZEORE? TN, BHHBREICRT
HAZRY w7y RO—LAREBEOESITLILT
6.3%, LTI 8I%NKL 2>z, £z, AFHRY
v RO—LABBEEZTOTPHEZE DY
&, EEOFAE S L, BMHT13.8%, LHET
129% K< 72>/, INSDORERMNS, SEIOHR
BEIRFBEBAETHO, HENSAEEEICET 2
BEHINEDZTDOHEICRE > TWAHBRENZL N
EBH—HEREIIEHO>TWDEZEZEND. —F, A¥
N w72 RO—LAOHERMEDR, Kig, AEE
72 EDFENDS FEBRIC L TWRWOMNEIRT
bb. BIE, HROAYRY w2 RO—LDE
WrELYEGELT, MEPEAY TB1% 85 cm DAk, %t 90 cm
Dbk OEHTHO, Fie, KEBREZRE O
RN EHEOREMEMZ [ 87 cm P E, 201 80
cm Pl E] EULAEANRIWSOEOHREDH D, 5
DOWHRBFITHL TH 2 HHEOHERLLEZ Y TIID
2. TORER, AYRY v I RO—-LDBMEY
BrEDOEGIZ18.1% M5 16.3% I T L, KT 60
BACDBHICBNT 40BN LA, £, WHET
1X32% M5 10.5% NEHKRL, RIT 60 %D
HITBNT 43%HALE. £, AYRU Y
P RO—LATHEDBEHBREOEGIIRKT
19.3% 05 151% I F L, FHfHITiX 2.6-5.6
BT U7z, T/, THETIELEKRTL2%715 14.7
BNEFI0BER L, SHICAYRY >
RO— L4 &2 DTt BRI G LEM Z 85
ecm LA EELRESE, 2K T373%THO, FHUEE
Z8lem A& LGS, 313% ALK FL, #iC
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Table 4. Percentage of Metabolic and Pre-metabolic Syndromes Employee in University and in Japan at Different Stan-
dard of Abdominal Circumference
Male Female
Age Abdominal Circumference (cm) Abdominal Circumference (cm)
n
(year) 85< 85< 87< 90< 90< 80=<
in Univ. in Japan* in Univ. in Univ. in Japan* in Univ.
Metabolic Syndrome (%)
40-49 118 12.7 14.1 11.0 51 0.0 3.1 5.9
50-59 114 15.8 25.1 15.8 37 8.1 8.6 16.2
60— 100 27.0 26.3 23.0 7 0.0 16.3 14.3
total 332 18.1 24.4 16.3 95 3.2 12.1 10.5
Pre-Metabolic Syndrome (%)
40-49 118 15.3 25.7 12.7 51 3.9 2.2 13.7
50-59 114 22.8 27.1 17.5 37 2.7 11.3 16.2
60— 100 20.0 27.6 15.0 7 14.3 9.8 14.3
total 332 19.3 27.1 15.1 95 4.2 8.2 14.7
Metabolic and Pre-Metabolic Syndromes (%)
40-49 118 28.0 39.8 23.7 51 3.9 5.3 19.6
50-59 114 38.6 52.2 33.3 37 10.8 19.9 32.4
60— 100 47.0 53.9 38.0 7 14.3 26.1 28.6
total 332 37.3 51.5 31.3 95 7.4 20.3 25.3

* Organization of the Ministry of Health, Labour and Welfare, ‘06 Annual report of health and nutrition in Japan.

HETIE AT 74% 05 25.3% NEMKLEE. &
NS OERNS, BREOEEFDENIZEID ALK
w7y ROo—LAERERTZOTHEOE S
i, BHETIZ6.0%KTL, ZMHTIZ17.9% KL
7z. Lo, BIEOEBEOERETIE, BRI
REREND D, R TIIRE REEE Z 2T
SNV BRI NS, UL, HEHORLHE
EDENICEH L -4 58E ORI ICE D Z i
THZENBETHDEEALNS.

JEFH DM & A THH OREZHER & DBIFEMEIZ DNT
Pearson OMHEARE 2RI L, T D#5H % Table 5
IR, TORER, BEHEIIAESORICRDEWIE
DY (p<0.001) 2FEH SN, BHETIZ 0.872,
ZPETIX0.732 &2, ARICEWEZ/ KL, %
72, ARy 7T RO—LDZKEETSH 511
JE LB & OfIiE, BLITEDHE (p<0.001)
PR B, NE R &R T i SOV AR i VA
HIZBEHEL TWAZENHLMITRES -,

FEEICBE L 72/ 0L 270 —)LDfElE, LT
BHEBIEOMEE (p<0.05) NED NN, Bt
TIIAEERBMEENED N>, 5IT, Hit
ME W5 D, HB¥ETo0.242 (p<0.001), kT

0.250 (p<0.05) ®IEDAHREEAS, HDL-OJ L Z 5 10—
L OEE, BMHTIZ—0.381 (p<0.001), ZiET
—0.226 (p<0.05) DEDHBENED 5N,

MEEE I B TEEREOHBE (p<0.05) 2%
WoND, ZETIIARBHBENED s an->
. NEDRERMNS, BHMEKRT2FE, SiM
JE, EwEfgiGimE, € HDL-a L 25 0 —)bif
JE, SRR TWI ENESMERSZ.
N0 &, EEHARE, oy —@REHEE,
DEEREN SN DNEREL, 75 1 RYA1 b
KA 2 DING VAN D ZETA > AU itk
WWEREEZZEZLTVWEZENERTHIEZ SN
6' 14)

AZRY w73 RO—AICBEE L ZIEE DAL T
X, BEOKENHEBRFIZSHFHEAEICEEL &
GPT LU y-GTP CEE R IEOHE (B p<
0.001, ZfE : p<0.05) MWD HNZ. Lo
T, MBI & RE R E D EED o N5, Gk
FEFFELTNDLIEDbREINTHD, 44,
JE BH & AT RS AEIC B U 72 AR A 5 — & & OBk
WCOWT I SICHEIZT S ZET, BIFFOREED
BREOEEERD EBEZOND. £, BHETIE
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Table 5. Relationship between Abdominal Circumference
and Medical Examination Data of Employee

Pearson Correlation Coefficient

Male Female Total

n=332 n=95 n=427
average age 0.143** 0.367*** 0.251%**
(year)
height (cm) 0.245%** 0.292%** 0.438***
weight (kg) 0.872%** 0.732%** 0.862***
systolic BP 0.347%%* 0.461°*+* 0.426™**
(mmHg)
diastolic BP 0.345%** 0.438*** 0.423***
(mmHg)
GOT (U/1) 0.070 0.226* 0.156**
GPT (U/1) 0.281*** 0.437*** 0.353***
y-GTP (U/1) 0.187%** 0.427%+* 0.292%**
LDH (U/D 0.044 0.310** 0.138**
TP (g/1) 0.154%** 0.229* 0.183%***
albumin (U/1) 0.065 0.145 0.146**
T-Bil (mmol/1) 0.022 —0.060 0.082
T-Cho (mg/dl) 0.036 0.226* 0.040
TG (mg/dl) 0.242%** 0.250* 0.283***
HDL-C (mg/dl) —0.381*** —0.226* —0.425%**
BUN (mg/dl) —0.017 —0.007 0.049
Cr (mg/dl) 0.050 —0.041 0.275%**
UA (mg/dl) 0.231%%* 0.141 0.380***
AMY (U/1) —0.194*%  —0.167 —0.199%**
BS (mg/dl) 0.112* 0.194 0.123*
WBC (1/ml) 0.206*** 0.212* 0.233%***
RBC (X101/1) 0.282%** 0.352%** 0.430***
Hb (g/d1) 0.336*** 0.259* 0.470***
Hct 0.285%** 0.275** 0.446***
PLT (X10%/1) —0.024 0.127 —0.053
MCV (f) —0.089 —0.058 —0.024
MCH (pg/cell) 0.051 —0.015 0.121*
MCHC (g/dl) 0.243*** 0.122 0.286***

ok p<0.001, ** p<0.01, * p<<0.05.

JRIEE & ORICAZ R IEOME (p<0.001) 2388
5Nz, ZOZENSIX, BEHEOREWHEEREIZY
A=)V EBRENHEIZZ WA RENH D, &
%, BHHAETHILENDDLEEZALSND. 5
12, BBEHOKRZWHBRE T E A mERE, Rk
NEZOEME, A7 Uy MEPNHERITHEKL
THD, GMEEICENVRSSZ BN
NETIZT, WIS & & mEEE & OREEMICREd 2
M mEIERTHS. Lo, —BROICEWNE
BELVTFMETH D7D, LT FoNEHOE
MEr @ E, EnERICEEEZEATNSED
EZ6ND. LMo T, 5%, SoR5BIRE

2D, BHEOMEEEEE LT, SEEREOH
VR T 777 —ZHOMIITEDZ ENRBIN
7z,

HEE AT SCERRL 222 B K I 78 A3 2 ik
TEEXE (CERR 2024 ) OBRRICHE D EEEX
nr.
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