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TR SE P R 23D CER o INERIE, BB
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BIRE 2 FH W TAHRABNC IR L7, 2512, SO &
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FLIERNO B REEES L O - xR v 7 o
v Ru— AT A IREOEG 2R ARE L 40 %ACT
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Motz ARBRIIERIE 30 iRAC LU O 4RI BT 20 R
RE D R - 72, VFA 1F 30 58 Tl 20 i fRIC TR
X<, 405060 TIE20 - 30 L Y B KREDL S
72. SFA 13 40 AL TIZ 20 - 60 Mt & ) K& <, 50 AL
TIX20 R LV KE oz T2, HEPIZ 40 RATIX
20 - 30 - 60 At & DK E L, 50 mAIE 20 - 60 AL L D
KEDo 72 JEEIZOWTIZ 40 - 50 m A% 20 - 60 fAt
IO KREDPoT7.

M & D& 4d BMI (25kg/m* b)) 35 X OBPH (85
em Pl b)) ZHEAERE L Loa, 40 A0 b mR
(42.2%, 464%) <, VFA (100cm’EL k) T3 50 % A%
(304%) DBERTHolz. A¥XKY vy Fu—sH
HONRIEF DEIE1Z 20 AL TIL 09% 725 7278, FERDS
EABIZONEML, 60 % TIE 444% & %o 7z

F2ERPI OB X OWEPH & R4 £ IEH &
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fk#, BMI, M=%, VFA, SFA 3 X OEPH) & o

CHBEZRO. P TOEWHIE (r>07) 22D 7210
Hid, &fk& 20 - 40 - 50 i&fRofkE, BMI, B X U SFA
DIHEHTH 72 F72, 30 TIfkE, BMI, VFA
BLUOSFA D 43H, 60 & TIIAEEL BMI O 23HH
IZBWTEHMH L OMICE WA (r>07) 27872, —74,
SEPHERE, TEBHIC BV T H FERITBI 2 & ToO R
M (B, fk#E, BMIL fKIREI%E, VFA, SFA B XU
B) L ORMICHEEERRDLN, IR EWHE (r
>07) Thotz., 512, EEAOSHM L JEM & ORI
HEVHE >08) 253 btz 72, 30 o AIE
& SHPH B X OB BHIC A BB AR D - 72,

2 1ROV Y 2 7 (BMI, VFA B X UK
) DA % HER A B L L7242 0 ROC i, 72,
F 3 ERP O MR O LM I BT 2EHHO A v b
F 7AE, BE, R, AUC #7839, ROC it 55 H
L7z AUC i3, BMI T4:1k 0.886(95% 1= #HIX [ : 0.871~
0.901), 20 it 0.934 (95% fEHEIX [ : 0.903~0.965), 30
it 0.899 (95% fEHHIX [ : 0.860~0.937), 40 i%At 0.863
(95% 1K : 0.833~0.893), 50 it 0.879 (95% 15 H#
X [ : 0.850~0.907), 60 % 1% 0.879 (95% 15 ## X 1 :
0831~0927) THh-7:. VFA TLAK 0841 (95% fEHEX
1 0.821~0.862), 20 it 0.942(95% fZHAIX [ : 0.895~
0.988), 30 /At 0.906 (95% ZHEIX [ : 0.869~0.944), 40
At 0.822 (95% S HAIX [ : 0.783~0.862), 50 ift 0.824
(95% fEHEIX I : 0.787~0.861), 60 1At 0.823 (95% 154
X[ 1 0.762~0.885) T - 72. P T4 0932 (95%
fEHAX I 0.921~0.943), 20 &AL 0.932(95% 1ZHEX [
0.901~0.964), 30 7% £ 0935 (95% 15 #A X [ : 0.906~
0.964), 40 /%At 0.918 (95% EHHIX [ : 0.897~0.940), 50
At 0932 (95% fZHEIX [ : 0.912~0.952), 60 At 0.949
(95% 1ZHEIX [ : 0.923~0.976) Td - 72. ROC it X b
KD7-GPHDFH v b+ 7MlIZ, BMI T34k 37.1cm (%
B 0 788%, ' L : 81.8%), 20 % X 36.7cm (K FE :
87.1%, KFHLEE : 852%), 30 At 36.8cm (J&EE 83.2%, 4F
FLEE 83.1%), 40 1At 36.5cm (EEE 90.7%, F55LEE 64.9%),
50 At 37.2cm (RIE © 79.7%, FRFEE : 81.3%), 60 At
375cm (&EE : 72.1%, FFRPE 1 904%) Th-o7z. VFA
T 4K 371em (% : 81.3%, J # ) : 72.3%), 20
it 39.2cm (RIE © 76.2%, FFHFE : 96.0%), 30 it 37.8
cm (EEE @ 789%, HFHLEE : 86.9%), 40 %At 37.1cm (&
JE 1 85.0%, 4§ L 651%), 50 5% 1 375em (K FE :
74.4%, JEFEE 0 779%), 60 %At 37.1cm (RIE : 69.8%,
FELE 1 81.3%) TH o7z JHPH Tl 4k 37.1cm (K :
83.0%, JREE 1 88.0%), 20 %At 36.7cm (KE : 855%,
FRELIE 1 84.0%), 30 A 36.6cm (& : 88.9%, FFSLE -
85.4%), 40 %A% 37.1cm (EEE © 83.9%, FFELEE : 82.9%),
50 At 37.1em (R : 84.6%, JREE : 87.9%), 60 At
36.9cm (K : 87.0%, JESLE 1 911%) THh-7-.
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L 7 BATREMEAVRIB S N7z, 512, AW TOHEN
PN X BEIZR T, JEPHICIEXBMI & VFA O % v b+
THH, EE, BXOREREICOWTHERICL LNV F
VRO LNz, 2070, $HP%E BMI & VFA O LiE
BELTHRET L8, SFERICGDbELHELZHN L
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DAy MATEIFFREOR ST L, EEIXEYE
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MRS B3 2 BRI FR AR S 22 B R A R TR R L o
7z.

K, 7Y T EEE & AU IE PRI D 2 R E O
L LTHWOHNTBY, TORYEIIOVTIEZH
WD ENTWD, Tz, TROBITHIEICBIT 54
LHEIHEVE, EELROEEE, S 5II3MAE (over-
weight) % & Tl (obesity) 72 EOREFEHEFNITH D,
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XR3 RN iR oEEGE (BMI VEA, BPH) 2B A% Mos v bt 71l
JREE, FREREE, AUC

[BMI (25kg/m?)]

SHPH (cm) B (%) FEELE (%) AUC (95% fSIHEIX )
218 (n=1,.806) 37.1 788 81.8 0.886 (0.871 ~ 0.901)
20 &AL (n=219) 36.7 87.1 85.2 0.934 (0.903 ~ 0.965)
30 it (n=279) 36.8 83.2 83.1 0.899 (0.860 ~ 0.937)
40 %1% (n=535) 36.5 90.7 64.9 0.863 (0.833 ~ 0.893)
50 it (n=539) 372 79.7 81.3 0.879 (0.850 ~ 0.907)
60 1Mt (n=234) 375 72.1 904 0.879 (0.831 ~ 0.927)
BMI : Body Mass Index (4%45%0)
[VFA (100cm?)]

SiPH (cm) B (%) FEEPE (%) AUC (95% S HEIX )
2k (n=1,806) 37.1 81.3 72.3 0.841 (0.821 ~ 0.862)
20 %At (n=219) 39.2 76.2 96.0 0942 (0.895 ~ 0.988)
30 At (n=279) 378 789 86.9 0.906 (0.869 ~ 0.944)
40 %1% (n=535) 371 85.0 65.1 0.822  (0.783 ~ 0.862)
50 %A (n=539) 375 744 779 0.824 (0.787 ~ 0.861)
60 %At (n=234) 37.1 69.8 81.3 0.823  (0.762 ~ 0.885)

VFA : Visceral Fat Area (PIlEIRIGTIRE)

[P (85cm)]

HPH (em) & (%) FRRIE (%) AUC (95% 1S HHIX )
4k (n=12806) 371 83.0 88.0 0932 (0921 ~ 0.943)
20 %At (n=219) 36.7 85.5 84.0 0932 (0901 ~ 0.964)
30 At (n=279) 36.6 889 854 0935 (0906 ~ 0.964)
40 e (n=>535) 371 839 82.9 0918 (0.897 ~ 0.940)
50 it (n=>539) 371 84.6 87.9 0932 (0912 ~ 0.952)
60 A (n=234) 369 87.0 91.1 0949 (0923 ~ 0.976)
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RSN, FRCARE, BMI B X O & 13 B AR
Doz, 7z, ROCHIOGHTIZ L > THIES N7z 3
DO NLHREE Tid, BMI 25kg/m®, VFA 100cm® 5 & O
PH 85cm IZAHE B 8HPHIE, WRBEHIIBVTVWTH
b 37lem &0z PLEX Y, FPHIE 20 AL LT
TSI E T, PEPHFERR I IEMREE I 22 D 15 2 W) et
b ENREINT.
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Examination of the Usefulness of Neck Circumference Measurement for Checking Obesity
among Japanese Male Employees

1)2)

Rika Fukuda’, Junko Deguchi”, Hiroaki Makimura", Toshihiro Toyonaga® and Yukihide Iwamoto
"Kyushu Rosai Hospital Research Center for the Promotion of Health and Employment Support
2Kyushu Rosai Hospital
ormer Kyushu Rosai Hospital Research Center for the Promotion of Health and Employment Support

Objectives: In our previous study, we reported that neck circumference, like abdominal circumference, can
be used as an obesity index for Japanese male employees who do not take any medicine. This study extends
the previous one by increasing the number of subjects — Japanese male employees, including those who take
medicines for metabolic syndrome-related issues (high blood pressure, dyslipidemia, diabetes). We categorized
the physical characteristics by age group. Further, we analyzed the association between neck circumference
and the obesity index and created a database that can be used for future health guidance programs to be more
effective and efficient.

Subjects and Methods: The study was conducted with 1,806 male employees aged 20—69 years from eight
different companies (18 offices) in Japan. Individuals with incomplete questionnaires were excluded from the
study. We used the InBody720 test (InBody Japan Ltd.) to analyze weight, body-mass index (BMI), body fat per-
centage, neck circumference, and abdominal circumference. The visceral fat area (VFA) and subcutaneous fat
area (SFA) were measured using HDS-2000 DUALSCAN (Fukuda Colin Ltd.).

Results: The percentage of body fat and VFA began increasing in the subjects when they were in their
30s. Visual changes including weight, SFA, neck circumference, and abdominal circumference tended to in-
crease from the 40s. In all the age groups, there was a correlation between neck circumference and obesity in-
dices (weight, BMI, VFA, SFA, and abdominal circumference). Neck circumference, in particular, had a highly
positive correlation with weight, BMI, and abdominal circumference. The cut-off level for neck circumference,
equivalent to the standard values for each obesity index (BMI of 25 kg/m’, abdominal circumference of 85 cm,
and VFA of 100 cm?), was 37.1 cm for all the subjects. The BMI cut-off by age group was 36.7 cm in the 20s, 36.8
cm in the 30s, 36.5 cm in the 40s, 37.2 cm in the 50s, and 37.5 ¢cm in the 60s. For VFA, it was 39.2 cm in the 20s,
37.8 cm in the 30s, 37.1 cm in the 40s, 37.5 cm in the 50s, and 37.1 cm in the 60s. Further, for abdominal circum-
ference, it was 36.7 cm in the 20s, 36.6 cm in the 30s, 37.1 cm in the 40s, 37.1 cm in the 50s and 36.9 cm in the 60s.

Conclusion: We suggest that like abdominal circumference, neck circumference be used as an obesity in-
dex for Japanese male employees over 20 years of age.

(JJOMT, 70: 93—101, 2022)

—Key words—
neck circumference, obesity index, male employees
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