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Neck Circumference Criteria for Identifying Overweight and
Obesity Patients in Korean Adults Aged 40 or Older

R

Eun-Sil Her

(Abstract)

This study targeted 15,580 Korean adults aged 40 or older from the 2019-2022
KNHA-NES and aimed to confirm neck circumference criteria for identifying overweight
and obesity according to BMI standards using the reportROC package. Pearson’s
correlation coefficients indicated a strong positive association between neck circumference
and BMI in both male (r=0.802, p<0.001) and female (r=0.762, p<0.001). The ROC
analysis results to determine the neck circumference cutoff levels for overweight
according to BMI (>23.0 kg/m®) were 37.1 cm (AUC=0.890, accuracy=0.808) for male
and 32.5 cm for female (AUC=0.863, accuracy=0.776). Neck circumference 37.8 cm
(AUC=0.879, accuracy=0.784) for male and 33.1 c¢cm (AUC=0.873, accuracy=0.786) for
female were the best cutoff levels for determining the subjects with obesity by BMI
(>25.0 kg/m®. This study proposed a cutoff levels for neck circumference that can be
used in screening tests to determine overweight and obesity, and for clinical use,
additional research is needed to exclude factors affecting neck circumference.
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B]uke. Aol A|R|Hko] FhcsiA] A E Abe
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AR AR ST olUal il
T, Syt 2o AR wjekEA AR
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AR aflow A, A, AlF, BMI e
=4, H=dE o83tk BMIS HA7|E
sl 715 [13]o] wet 18.5 kg/m® wlgh
2 AA%, 18.5~23.0 kg/m® v[TR A}, 23.0~
25.0 kg/m* vlvke IZ, 25.0 kg/m® ol
Hgto = sielet. selEdls P9 49 90 cm
o, o9l - 85 cm olfE ERH[ReOR
SkeiTt [13).

2194 (TP: True-Positive)> BMI (f|2)7} 7]
THO =21, 55y e 7eEY =2 oAt
A1, A4 (TN: True-Negative)> BMIZ} 7]
THO 31 5E5E VR 2 giidAtelt
¥ (FP: False-Positive)> BMI7} 7]&Eh W
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SPSS 23.0 package (IBM Inc., Chicago, IL,
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915 7ko] A= Pearson ATHEAS A
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83t ROC(Receiver operating characteristic
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g o] 57.2 A, ool 580 A= EF
50t Sk tiTable 1). A= d4do] 170.1
cm, 9ol 157.0 amolgl, AFS P
71.7 kg, 942 587 kgolqdth. BMI Htgh
(1318 FAlo] 24.7 kg/m?, oJ4S 23.8 kg/m’S
E EF IAE H9lel o @ Fhol vl
Ty 7]%0] 25.0 ke/mPell [13] o 2439 3
S H3ck (p<0.001). BMI #47]%0] whE L
oA 225.0 kg/m*2] Hl&o] YA 42.2 %,
A& 337 %=, HA9 HIge] H =8,
A1e] BREERl I 47.7 %, A4 257 %
(47 ¥we o A2 WorE v oS o
=tk 2Ra oA ATl 185~ (23.0
kg/m?Q] Hlgo] 40.2 %=, "A9 289 %xch
o =4 etk (p<0.001). d2Ed Bk
dAgo] AL 890 cmE EBREH|TE 71221 90.0
cm [4e] 9t #He B9al, AAR BREhE
7 HlE-e AAQ] 44.7 %eldch o149 dEE
g Harahke 819 cmelylom, HRH[TE HlEL
38.4 %02, FAdE= WA UeRdT (p<0.001).
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Table 1. Physical factors of subjects by sex

Male

Female

Variables (n=6,768) (n=8,812) Pvalue’

Age (years) 57.240.2 58.040.2 €0.001

Height (cm) 170.1£0.1 157.0£0.1 <0.001

Weight (kg) 71.7+0.2 58.740.1 €0.001

BMI (kg/m? 24.7+0.1 23.8+0.1 <0.001
(18.5 151(2.2) 278(3.2)
18.5~ <23.0 1,955(28.9) 3,544(40.2) ©.001
23.0~ (25.0 1,801(26.6) 2,014(22.9)
>25.0 2,856(42.2) 2,971(33.7)

Waist circumference (cm) 89.0£0.1 81.9+0.1 0.001
Normal 3,742(55.3) 5,426(61.6) ©.001
Abdominal obesity(Male>90, Female >85 cm) 3,026(44.7) 3,386(38.4)

Neck circumference (cm) 37.9+0.1 32.7£0.1 <0.001

Values are presented as mean # S.E. or number (%)

VPvalues are analyzed by complex sampling general linear model F-test or x? test

EEGL FAL 379 cm, oL 32.7 cmol
I, AER Zol7E Qldeh (p<0.001). o]de] A+
ANME dlelEdet S=d BMISH -2 AA14 &
Q1] AW HlwoflA g gro] A9l FrErh

fOlHOR o e e Bt [14]

3.2 S=zot MY olelo] ARk

229l ol AlXE qolvke] Al HA
Z3KTable 2) 2 AFolA &= olgd
BMI®F Agghel  EEdel AREHE 94
(r=0.802, p<0.00D¥ 34 (r=0.762, p<0.001)
Lo e oko] AEHAE B9tk i
A% (p<0.00D)T FElEH (p<0.001) ESt 7F3H
Fo| AHAE B, oA AT (1410014
T ZEet s, BMI 7holl A3t ARt
7b Ql&o] ¥t wf Qlrk

Table 2. Relationship between physical factors
and neck circumference

Neck circumference

Variables Male (n=6,768) | Female (n=8,812)

r |Pvalue] r |Pvalue

Age (years) -0.2311<0.001 | 0.063 | €0.001
Height (cm) 0.319 {<0.001 | 0.109 | €0.001
BMI (kg/m?) 0.802 | €0.001 | 0.762 | <0.001
Weight (kg) | 0.813 | <0.001| 0.760 | 0.001
Waist Ci(rccgl?fereme 0.753 | €0.001 | 0.751 | €0.001
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Aol W BMI 23.0 kg/m?® oAl apE
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Fig. 1 The ROC curve of neck circumference for
determining the subjects with BM>23.0 kg/m?

Table 3. Neck circumference cutoff levels for
determining the subjects with BMI>
23.0 kg/m? using ROC analysis
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Fig. 2 The ROC curve of neck circumference for
determining the subjects with BM>25.0 kg/n?

Table 4. Neck circumference cutoff levels for
determining the subjects with BMI>
25.0 kg/m? using ROC analysis

Variables Male | Female Variables Male | Female
(n=6,768)|(n=8,812) (n=6,768)|(n=8,812)
Area Under the Curve (AUC) 0.890 0.863 Area Under the Curve (AUC) 0.879 0.873
Standard Error (SE) 0.004 0.004 Standard Error (SE) 0.004 0.004
. Lower| 0.883 | 0.855 . Lower| 0.871 0.865
95% Confidence Interval 95% Confidence Interval
Upper| 0.898 0.870 Upper | 0.887 0.880
Significance 0.000 0.000 Significance 0.000 0.000
Sensitivity 0.816 0.765 Sensitivity 0.825 0.786
Specificity 0.790 | 0.790 Specificity 0.754 | 0.786
Positive predictive value (PPV) 0.896 0.827 Positive predictive value (PPV) 0.711 0.652
Negative predictive value (NPV)| 0.660 0.720 Negative predictive value (NPV)| 0.855 0.878
Accuracy 0.808 | 0.776 Accuracy 0.784 | 0.786
Youden’s index 37.1 32,5 Youden’s index 37.8 33.1
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HolxltkFig. 1. MAlE T X4 HEd
7134 A%l Youden's index #+S 94l 37.1 cm
(A= 80.8 %, YT 81.6 %, E°l= 79.0 %,
PPV 89.6 %, NPV 66.0 %), 14 32.5 cm (¥
T 77.6 %, WA= 765 %, E°l% 79.0 %, PPV
82.7 %, NPV 72.0 %)7} Aei=| It} (Table 3).
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