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Table 1. Demographic properties and anthropometric measurements of the participants.

Values of the college

students School health care statisittical
survey (2014)**
n =60 n=18
Age (years) 18.7+0.3 19.7%0.6 18, 19, 15-19 or 20-29 years old.
. 159.0 and 157.7 cm for 18 and 19
Height (cm) 157.7£5.9 158.224.7 080 S ectively
. 50.9 and 47.7 kg for 18 and 19
Body weight (kg) 51.2+8.5 50.7+6.6 years old, respectively.
average (kg/ m’) 20.5+2.7 20.1 2.6 not shown
18.5> (%) 20.0 16.7 29.5% for 15-19 years old.
BMI 18 5 < < 25%) 73.3 72.2 65.7% for 15-19 years old.
25 = (%) 6.7 11.1 4.9% for 15—19 years old.
Body fat (%) 23.6x5.2 29.4+6.9 not shown
SBP average (mmHg) 100.4+9.4 103.7+10.5 1ot shown
DBP average (mmHg) 60.4+7.0 66.2+9.1
Blood  gBPp: 119 =, DBP: 79 = (%) 100 100 85.3% for 20-29 years old.
Pressure - opp. 199-120, DBP: 84-80 (%) 0 0 11.8% for 20—29 years old.
SBP: 139-131, DBP: 85-89 (%) 0 0 4.3% for 20-29 years old.
Waist 66.6 6.1 69.2+6.3
Neck™** 31.6 2.0 31.4=1.7
Arm (right) 23.9+3.9
Arm (left) 93.5x3.4 22:0%49
Forearm (right) 21.3+2.0
Forearm (left) o017 20xL6
Circum-  Grip (right 14.8+1.4
ference Grig Ele?t) ) 146+15 15.8+4.0 not shown
€™ high (right BOEAT s
Thigh (left) 45.5+4.0 e
Leg (right) 33.0+3.1
Leg (eft) 3930 S29FLD
Ankle (right) 20.5+1.5
Ankle (lefo 204+1.4 HTEILT
Grasping right (kg) 24.4+5.3 94 4457 26.4 and 26.6 kg for 18 and 19
power *** left (kg) 22.4+5.1 T years old, respectively.

* shown as Mean *= SD except BMI % and Blood pressure %.
** Data from the Ministry of Education, Science and Sports.
*#* The average value of the 3 times’ measurement was used as representative of individual.
BMI: body mass index; SBP: systolic blood pressure; DBP: dilastolic blood pressure.
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Fig. 1. Association between WC and BMI, Weight, Arm circumference, Forearm circumference,
and NC and BMI, Weight, Arm circumference, Forearm circumference.

WC: Waist circumference; NC: neck circumference; BMI: body mass index; R: correlation coefficient.

A-1: WC versus BMI. Formula for the regression curve is y=0.34x-2.17.

A-2: NC versus BMI. Formula for the regression curve is y=0.90x-8.0.

B-1: WC versus Weight. Formula for the regression curve is y=1.00x-12.2.

B-2: NC versus Weight. Formula for the regression curve is y=3.2x-50.1.

C-1: WC versus Arm and Forearm circumference. Formula for the regression curve is y=0.45x-5.93 for WC
versus right arm (thick solid line), y=1.01x-42.49 for WC versus right forearm (thin solid line), y=0.15+11.20
for WC versus left arm (thick hatched line), y=0.16x+10.66 for WC versus left forearm (thin hatched line).
C-2: NC versus Arm and Forearm circumference. Formula for the regression curve y=1.26x-15.92 for NC
versus right arm (thick solid line), y=0.93x-5.85 (thin solid line) for NC versus right forearm (thin solid line),
y=0.44x+7.54 for NC versus left arm (thick hatched line) and y=0.51x+5.04 for NC versus left forearm (thin
hatched line).

D: NC versus WC. Formula for the regression curve is y=2.01x+18.21.

E: BMI Z-score versus neck-to-waist (NC/WC) ratio ((J) and neck-to-height ratio (@). Formula for the
regression curve is y=-0.01x+0.48 and y=0.01x+0.20 for NC/WC ratio and neck/height ratio, respectively.

% =

BRPEEYL A 5K v 7 ¥ v Fa—a b OB IR EcHiEsH 0™, HEwimme
TIXAEEFIE & oBFRZ, BERIIOIZE CIOERIE & OBBRZWIS I L TV 5,

FAEFIIGEBATIIIIRGE B0 E AT 2 AR EF OISR Y 2 5, EBIZIE, B
LIPS R G H IR I L, ISR L CORET 2, 20 &) 4B EH



TERERLRTE 55 2 B 1y

Table 3. Correlation coefficient of NC to BMI, Body fat % and WC in the groups of different ages.

NC wC NC/WC
Group Middle aged®  College student™* Middle aged College student Middle aged College student
Age (mean = SD, 63.6+7.1 18.7=0.3 63.6+7.1 18.7=0.3 63.6+7.1 18.7=0.3
years old)

BMI 0.75 (p <0.000) 0.67 (p <0.000) 0.85 (p <0.000) 0.77 (p <0.000) n.t. 0.37 (p <0.005)

Body fat%  0.72 (p <0.000) 0.46 (» < 0.000) 0.85 (p <0.000) 0.66 (» <0.000) n.t 0.37 (p <0.041)
Correlation W€ 0.72 (p <0.000) 0.61 (p <0.000) - - - -
coefficient g 0.40 (6 <0.001) nt. 0.39 (p <0.005) nt. nt. nt.
Leptin 0.49 (» <0.001) n.t. 0.54 (p <0.001) n.t. n.t. n.t.
HbAlc 0.30 (» <0.05) n.t. 0.36 (» <0.005) n.t. n.t. n.t.

BMI: body mass index; NC: neck circumference; WC: waist circumference; HDL-C: high dencity lipoprotein-
cholesterol; n.t.: not tested.
* Data of the postmenoposal group (Ref. No. 10).
** Data of the 18~19 year-old group (Ref. No. 13).
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Abstract

Age-Dependent Contributions of Neck Circumference to Indices of
Obesity Among Female College Students Aged 18 to 20 Years

Yumiko Nitta™

Measurement of neck circumference (NC) is an easy method to assess obesity. Our
investigation to estimate risks for metabolic disease in Japanese postmenopausal women indi-
cated that NC was significantly associated with whole-body obesity indices and visceral fat
accumulation. To clarify the early stage of metabolic changes and confirm NC validity as a
predictor of metabolic syndrome, NC’s association to the four obesity indices, namely, weight,
body mass index (BMI), body fat, and waist circumference (WC), was examined in a college
student group of 60 females aged 18.7 + 0.3 years. NC was mainly correlated with weight,
followed by BMI, WC, and body fat. It was also significantly associated with weight and BMI,
but not with body fat. When the participants were divided into two subgroups: “sports-experi-
enced” and “not-sports-experienced,” they had moderate and strong correlation coefficients
with NC and WC, respectively. WC value was possibly predicted by NC values using linear
functions for the group and its subgroups. The correlation between NC and WC, NC's asso-
ciation to weight, and substitution of NC to WC were confirmed by the same analyses in

another student group composed with 18 females aged 19.7 = 0.6 years.

Keywords: neck circumference, blood pressure, female college students, body proportion, waist

circumference
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