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I.M B ERugbo] Qe ALAE  AAHAF(Body Mass
Index; BMDE A4 MYdo= slgEH7E Z7ok=
1. ¢79l oM @Afo] EaHA YERY 71E BMI $419 ¥ Hrigke
e 1FES Fds] AEs] ofgoe @At A
HTRS A AAZ o w2 7kl e 8 F AE1 9ltHHaregu, et al., 2020). ol HFH[THS
FEA ZAlolH, Ed] BRHTRE WA Frt & oS FwsH A& = = thadl 7o) gEny

A3} gEEo] AdWAS, A 28 Ty, 1Y, o] 7ido] " Qavhe AlARITH
AALES 5 ohdet AV deke) i S aA BRugke] B Qo W8SE, A5SE, A%
=ol&= Aoz UHA UtkNational Center for AE olg= T A AAA 9903 AgH, 2 T
Health Statistics, 2024). S-euUztolxE Sd7] o A, HEAZE AASET 22 A3 H 8<lo] B3t
g9l ERuNR A&H0g Fkstal 9lom, 20234 o7 Zgole Ao iﬂﬂE}(Lee et al., 2023).
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9 4o W4 A% sEE us, A4 24 4 34 5 WY A% 582 SU00T LA At
o, AN A 5 AEH Qs ofjet 2Ed (Epel et al, 2000). olEd 2AL HFuldto] G
A Z7) AARE Ba, 45T Ao 5 ATPY g9l AETH: 0% ado) 4sdeos WS By
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o 34 01*3-4 ]t’]’ AAE APHo2 dEsl=
AR FA H=st AAYoltHlei et al.,

2024). 531 2 B A AT BoplAE U
A @YOIH P B8 4 A AZE=T AL

-r‘
O|4

o |9 FagelE B7sh, thagl 7ol Byug
J2uGe AZHOR AFE AT A9 olold
A pstet.

L% I (nhomogram)> HHH ZAAH 3|7ARY
I 22 FAR dE5uy9 AAE Ao s et
of E 13aR19] A 7= E Heslsta Al
3 A 3y gES JuFes ANT 4 e 9
Ltolt}. 71&9] 394 715t dEnydL BAE 14
o= f-&sht AAl A 9 AAARE] @A
AR REE A&SHA FE&5t7]ol= Agho] 011‘_
W, =TS AL I glo] ¥E e diYsk=
Aoz AE 98 FES SA 4T
o] QthlLee et al., 2022). o|=st EA4
LEIHE HT oottt A7AE S dolA &

o] Z7kta gloH, & Eo 34 384 Hiv cl,
9] Hg Y APE 5T Aolie EIES
&-gsto] A FolA HEAE DREEE A&
Adsta A S-S AActed §8% ==
AAE BvF Aok B3R EREEE QIS YR o <
A7l 9 g AFoME LB IHLE ARl 4
29 AZAAE ADHOoZE Aot 27| AE3t 9
B A o] &8 Thet AR FH SR B

=K ei et al., 2024).

E9] kIR B9 BARGES FHH A
A FHE HERto RN Hrd 9D XA Bk
AN ZFBAZE ARME AlIZE A Wol A d 3R
9] 918 &S Ao Wrkety WER A HFE
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1. ¢ 24
ATe SHoIE(40~64A1)] EHFH|eE J?%‘_ 2

5
A AF2AHA107]) JA]X}E 2.5}

Horo

= T A

W}i

2 AF e d5EE 159 FIAS gHsP)
98l 20239 FUATIFFAHKorea National Health
and Nutrition Examination Survey, KNHANES)®]
Zofgt 40~04A A F A7 HERAL HARAL E
st A=rt E4ctks RS AR =
NAZFE2A e 58 A, 7BXE Zgokes o
A F3HH FE2HE A8l Y= A &
9 Y Sle RAE A AA EAE wBHIE 24
< B9l ol digt B3t E0] 7hstt ARl
o} & Aol AMgE Ams A¥uEEd Fa79Y
AL ZH0IAE Fo AT EHI EAAEE 58S
T Ag o] 51 dol ZE YAARE RREE
Sto] Z-goiitt. FNAFFEEARE RAL oA ER
H AR 598 @2 § SYE A JEE df
AA 3N A=, £ AToAE g A=RE A+
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o 3 ool BRuT Y d5S Y% =R Y 20239 AVIAZFIRA AR BN e

E&o 9A AFdste] Ao ARSIt

20239 A 2AF oAk 6,929 5, 40~64A4] o
Jog SeEd E3ko] A5 wSeE, AW o
g, FEATL AEHA £E 5 & A9 8 2A4Y
o] dZo| gle ALE A7 WAIRE AP,
O A3 F 1,485%0] HF 40 A 2S5
A= complete-case £4& &5t 25 A=
2 Qg HY 7S HESH] Ao A" A9
A% FFE FRlskom, Little(1988)9] MCAR
(Missing Completely At Random)d% 23 2= &
Yo B7 7HQl E/Jol} A}t ¥}t AAH R A
=2 g 79 A&o= ooty o|dt A4
complete-case £42 ZZo0] F&(MCAR)]! 4
FX 9 AAH Holg A FTHIFIA Fe AR
H1=o] tKSchafer & Graham, 2002).

H
oA ¥HEHog HuE AR Ql5HY .

2789, ALEH 891S Mo A5ttt &
8] WSS ASeES ERETY AFAEAY 24
Q9log BiEo] gou(Alves & Faerstein, 2015;
Choi et al,, 2019), I8¢, oVAAET, T2
WA 43 9t d-o] e £ HA 988
oz d#A UcHDwivedi et al., 2020, Wu &
Ballantyne, 2020). 3 FHAZN} AEFHA FES
SEE Hske ded A F7FE O ERuv
e ST 9002 BUEo] d&Haof 2}
S HEpel et al., 2000).
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Ao]A Youden XU E+EC|E-1)7} Hjrt He=
AH oz AESAHYouden, 1950). & AFolA A
e LR oo AZYe ez 1&H d&
HFos EYd 9 BES &8st 9 A3 ¢
R e
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B2 718A
B #E QAR AAEIGICH
E4 Aol HFY W9 H¢
A4, 943 ¥4 A EEHEE 3
A(Complex-sample t-test)= ©|-85}0] 4514}
ERudol] g mAE 8 golstal d&n
F= TE] Yol B olRY EXAE AR
e A FYL4A(Enter) 02 5t} IAREE
SHHS 7 3 ARE Rl H
Al4(Variance Inflation Factor, VIE)E
oo FAG BAlE A
ERugin A" AgATolA

dtEdos HuE ARk gl oAb T A

BARNAEY, o JAEES, de) U AEEH 2

JUEEHAIZE, 2EfA £35S F4He2 AAsid

(Alves & Faerstein, 2015; Choi et al., 2019;
Dwivedi et al., 2020; Wu & Ballantyne, 2020;

Epel et al., 2000). 2&9] #Ag-S HA|5t7] 3h

BAA Fo3E ofet w49 o ome} s 75
AE TEHCE 1ol 2T dE5EEFE oIt

R & LRHIOHL oy 2AAE IHE

Ao A FsHA UEhd 58219 IJAATE 71N

2 IS5 ZF 58019 Ma= A A

A F7]9] vldloteE Fhiloto] AEotion, 8L

7 ¥4 J49] o s ALt olF F-E o]

st} 7jQ1Y] BERugt T FES 29T 4 %

LREIAS St /e = IsHo) e

AR} 22 EA(receiver operating characteristic,

ROC) ZAld} ROC ZAletH 2 (area under the curve,

AUC)E ol-&ste] B7stoirt. 23| A= Hosmer

-Lemeshow AAZ & &Qlsien, A5ZEdt

T&Z) 7] YA EE B Y8l BT (calibration

plood B4 71&718 &8st B4 JrE HESA
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£ A7 ddA = A 1,02793% R v
458708 LAE QI ERH|GE offo] mE
49 Aol EFHE HAE T RaoScott F
B EAslGith. 1 An AF, A5SE, 1S
o 7t BAZHCE FOlgt Xo|7} Vet
TS ATEH, 409 HlE&2 3 40.6%,
9k 28.5%%2H, 60 Hl&2 22 18.1%
9} 27.1%=2 EF H|TkEolA 1AHF] HEo] |9
M4l E¥HRao-Scott F=25.55, p{.001). &5+
olie IASFY HlEo] AT 42.9%, EFRHTHE
34.9%% BRI A 1L 9] H|&o] }-5HA
i Rao-Scott F=8.38, p=.024).
WSFEY] A, Hghn &9 ool Aol
47.2%, BX BTN E 32.7%2 UehgoH, F3t
9 ooty H[&2 B HTHLoA T Eof F &
AAtHRao-Scott F=57.62, p<.001).
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o 3 ool BRuT Y d5S Y% =R Y 20239 AVIAZFIRA AR BN e

o ol w3en, ol SAXCE FoRt Afolg B S B ko] 14.7%, Aol 4.5%% HH- H|Rt
HHt=61.98, p<.001). oVJAEES AAl B H|gt oA FYJSHA =3UTH=46.60, p<.001). A1zt A&
T 39.0%, AT 19.1%% EF H[wolA folstA Efa FEoAe w02 SHT g0l 55wt
A UERI(t=65.41, p<.001), T e HE E oA 29.7%% A4 21.9%°0 Hls FJ5HA =

Table 1. Differences in Socio—demographic, Health, and Behavioral Characteristics by Abdominal

Obesity Status (N=1,485)
Abdominal Obesity
Characteristics Categories Yes (n=458) No (n=1,027) F(/c;)r*t
n(%) or M+SE n(%) or M+SE

Sociodemographic characteristics
40~49 113 (28.5) 382 (40.6)

Age (1) 50~50 209 (44.4) 421 413) (i%%ﬁ)
60~64 136 (27.1) 224 (18.1)
High 154 (34.9) 437 (42.9)

Household income level Meddle 101 (22.0) 194 (18.7) (8(');81)
Low 202 (43.1) 394 (38.4)
> College 143 (32.7) 474 (47.2)

Educational background High school 199 (45.0) 429 (43.5) 57.62
Meddle school 70 (14.2) 60 (5.1) (<.001)
< Elementary school 41 (8.1) 52 (4.2)

Marital status Married 437 (95.0) 975 (94.5) 0.14
Unmarried 21 (5.0) 52 (4.2) (.736)

Health-related characteristics

Hypertension diagnosis ves 141 (30.8) 148 (13.4) 61.98
No 317 (69.2) 879 (86.6) (<.001)

Dyslipidemia diagnosis ves 178 (39.0) 219 (19.1) 65.41
No 280 (61.0) 808 (80.9) (<.001)

Diabetes diagnosis ves 67.14.7) 52 (4.5 46.60
No 391 (85.3) 975 (95.5) «.001)

Perceived stress level High 139 (29.7) 228 (21.9) 10.30
Low 315 (70.3) 787 (78.1) (.002)

Menstrual status Premenopausal 136 (40.9) 420 (50.1) 476
Postmenopausal 242 (59.1) 483 (49.9) (.029)

Health behavior characteristics

Alcohol consumption ves 196 (44.9) 465 (46.5) 0.49
No 258 (55.5) 550 (53.5) (.492)
Current smoker 29 (6.1) 39 (4.4)

Smoking status Former smoker 29 (6.1) 71 (7.2) (22'3;)
Never smoker 396 (88.0) 905 (88.4)
Short (6) 114 (24.6) 158 (15.3)

Sleep duration (hours) Adequate (6~8) 300 (86.4) 772 (76.4) (180018)
Long (=9) 40 (9.0) 85 (8.2)

Health literacy score 30.06+0.29 31.01+£0.19 7.78(.006)

M: Mean, SE: Standard error
" Statistics  Rao-Scott x° tests (F) for categorical variables and complex-sample t-tests (t) for continuous variables.
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o S=E7
UtHt=10.30, p=.002). W3 HHE AHEH, H7F
T 9] HE&E BH HRkEolA 59.1%% B4
49.9%C1 Blsf §-25kAl &E3TH1=8.90, p=.009). 217
e EXoAE £HAIIY AL, 55 B SHAZE
o] GAIZE HlHkel e O] Hlgo] EE H]Tho]A
24.6%% 3] 15.3%C1 HlsH FofsHAl &A v
FTHF=19.08, p=.001). AZAFHEo|E Hee= B
o] B3t 31.01+0.19%, H5 H[¥ke] 30.06£0.29
o= ERuRLAA FofskA Wdtht=7.78, p=.000)
(Table 1).

3. SENY =8H|

2533x] J40E ALS @

Table 2. Factors Associated with Abdominal Obesity

O A2 O
FL

0‘

TollA A ERugho] {ogt g
90log solgqih F3t o] AR AESZS A
At 1A & oAl Bl EREgE
7}—*401 1.984] =om (95% Cl=1.45-2.69),
2 ke 2.254] T 2 BERHN
914(95% Cl=1.35-3.77). WA AEE
T3 BRugia Golgh %%'i*é Btk ot
Hto s ERH|e %’4%40] 1.62HH
Cl=1.17-2.25), 2Eg|A 50| 22 #2 &
Hle] ERu|E 9%o] 1.434)
CI=1.01-2.03)(Table 2).

]
A HERATHO%

rlo

among Middle-Aged Women: Complex—Sample

Logistic Regression Analysis (N=1,485)
Variables Categories B SE p OR 95% Cl
lower upper
40~49 -0.42 0.36 .249 0.66 0.32 1.34
Age (years) 50~59 -0.03 0.22 877 0.97 0.63 1.49
60~64 1.00
High -0.18 0.15 233 0.84 0.63 1.12
Household income level Meddle 0.18 0.19 .333 1.20 0.83 1.72
Low 1.00
> College -0.61 0.29 .036 0.54 0.31 0.96
Educational background High school -0.40 0.29 .168 0.67 0.38 1.19
Meddle school 0.33 0.34 332 1.39 0.71 2.71
< Elementary school 1.00
Hypertension diagnosis Yes 0.47 0.17 .007 1.60 1.14 2.26
No 1.00
Dyslipidemia diagnosis Yes 0.68 0.16 <.001 1.98 1.45 2.69
No 1.00
. _ . Yes 0.81 0.26 .002 2.25 1.35 3.77
Diabetes diagnosis
No 1.00
) High 0.36 0.18 .046 1.43 1.01 2.03
Perceived stress level
Low 1.00
Premenopausal 0.47 0.25 .057 1.61 0.99 2.61
Menstrual status
Postmenopausal 1.00
Short ({6) 0.48 0.17 .004 1.62 1.17 2.25
Sleep duration (hours) Adequate (6~8) 0.44 0.26 100 1.55 0.92 2.60
Long (>9) 1
Health literacy score -0.01 0.01 311 0.99 0.96 1.01

OR: odds ratio, Cl: confidence interval, SE: standard error, Ref.:

reference category.

All analyses were conducted using complex—sample logistic regression reflecting sampling weights, stratification,

and clustering of the KNHANES.
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Figure 1. Nomogram for Predicting the Risk of Abdominal Obesity among Middle-Aged Women
Each predictor corresponds to a specific score on the points scale at the top. The total points are
obtained by summing the scores for all predictors, and the predicted probability of abdominal obesity is
estimated by projecting the total points downward to the probability scale at the bottom.

2 o A 7lod=E de QMOEI
oS AR S wt SRE 2 2
< Fses %L*é%}@‘t} Tgo] Z3td 04];301 *
5

%o, E}%RE T 0~ 5814) O““1’:;*(0~53X4)

FHAIZH0~437), VIR EZ0~417]), AEHA 5

(0~374) o2 H4 M7t LA A HFigure 1).
LR I39] d& A Hrielr] A8 AR 2%

m

EA(receiver operating characteristic, ROC) 241

S 4% A3, ROC FAlstHZ(area under the
curve, AUC)Z 0.682 UElgtHFigure 2). X3
Hosmer-Lemeshow A% Z3 p=0.430]%903, HH
71&7|(calibration slope)= 0.972 &Q1=|qjct. shH
AESIES 7IPe R JPES 251 Y8 ROC £

oA Youden AF(RIAE+EC|E—1)7F H7t =
RS ddglog AEsigon, 2 A ZgofA
£ d=3E 0.600] oo FgstAct. olof wet =
T8 0.602 71F02 1YFH=>0.60)T BT
({0.60) 2.2 BRIy

v.= 9

B QT 20234 FUALY M Hag 28
of F4 olgo] Byt B 09 FRYo= 7
sk, olg vigos Aol _nﬂum 98 o
S Qe wRIHS e 2 A7 2oe B9
oge] Buigol 54 Yuo] B3HE BAVF ozt
TSEAY WA A&H] w7 T8I AT 2
AL A, B ol HuE B9 ol
FHgk 371 A HeEhE o] $thKorean Society
for the Study of Obesity, 2025).
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ROC curve
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Figure 2. ROC Curve of the Abdominal Obesity Risk Prediction Nomogram among Middle-Aged Women
(AUC=0.68)
The ROC curve illustrates the discriminative ability of the prediction model. The area under the curve
(AUC) represents the overall performance of the model, with higher values indicating better predictive
accuracy. The diagonal line represents no discrimination.

o 83 AR AFAIE 2910 & sjAE 4= Stk A3 AAARE wEtels WiHd J3S $3ctks 202
AoAe 2 WSSEo] BRuN AE ASH A 9lom(Chait & den Hartigh, 2020; Wu &
E359 X ug 25 £ 9122 H5FYE o H(Alves Ballantyne, 2020; Kawai et al., 2021), o]&|3t ¥3}
& Faerstein, 2015; Choi et al., 2019; Witkam et = @3 7s oM, wEAIFA A, RAAS(Renin-
al., 2021), ¥ o Axr ozt AFS A X|gich Angiotensin-Aldosterone System) Z43le} o
WEPE2 ARAREE oot &Eshe 5, A 2 Y 45 A¥S =Y 5 AUKEsler et al., 2006;
Y 9=, 191 473 AgETs 49T 5 e Hall et al., 2015). Z¥H 08 EXu|T} thAbESh>
713]et DHsHA AeEle] gloH, ojgt F2E B 45 AstEE I 125 Y 740l Ak
At 24730l S HIAE AR A=K Sorensen 55| BEFHTR tjAESe] Aifo]dA FAlo ¥
et al., 2012). o= AZAE olsie} 27| Aol Qlo] & &= Sle I EAE Adth. &, WA
BRI ot 9 gEo] F83 d3E T £ S 4 olad Aol AL e’ AT HEHA 9
i A= wole A== ZEohe 3, ojn] 18, T
3 1EY, oAEES, FEe 59 049 1, oAEESE 7 ddAelA = A% BE
EHHTRE olgfoh= ] 523t A T 3Q%10R 9 A9 AAEE Ast, W EA, o= 4 L5
Ad $ Utk ol WA EHo] ST 3} 5o] E¥og Agsto] ERHgh] A&E AL
A By 71HeR 283t APAT HEs otslE 7FsAdo] UtkSmith, 2015). mERA S o
ZolsttkDwivedi et al., 2020). WAL G54 49 ERuE AEe E A% 49 2EY HEs
Al E7IRIF} oft] 271QlS HH|oto] Qlad AP/dT o], sjgEd 7|9 A AEdt A A AE 8l
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AAE 287t ok

ES 2 dAolA FHAIZO] 6AIZE mRel 8-t
AEFA o] 22 A9 ERHRE 93] —7}0}“—
AoE Uesth o= T AEHALG W HFo|
FEEE BHE 771 et APES ASHAIA
138 712 AT 2HE AR
HEpel et al., 2000). €3] Epel 5200002 AEH
2of izt AEld gheAdo] w2 A U4E EFRHT
o] FEHAITH HSIHEY], ol & AFolA AE
A g0 ERHNNY |Ogt dFaRlog Ut
Ao} Wehg Zolgitt.

g Yoyt HF AT 3EZ B3 AR ExE
EEAPGAT FHOE HE7]= 3R10E AAEH
(Kodoth et al., 2022; Karvonen-Gutierrez &
Kim, 20106), Al°l H7Aold7]ol= A|ZE AEHA
7} F7FE & ke HAk Qloj(Woods et al.,
2009) $4 o449 EXuT AEE AT of Y
Halel HAElE a91S A 1=d davt Qi
olfst T2E W= AEHA T2HO] 28BS FTE
Al7]aL 0] A Astete AvtE o], AEF AL W
HZo] BEdHor Age A ERAT AFE 6
S7HAE 7Fs/dol itk B A+ A= ol Ay
A9 7S AAl F7HE BE ARE 59 HAS5E
o= FgT= FHolA 97t Aok webd Fd
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ABSTRACT

Nomogram Development for Abdominal Obesity Prediction in
Middle-Aged Women: 2023 Korea National Health and Nutrition
Examination Survey

Kim, Hyuk Joon (Assistant Professor, College of Nursing, Wonkwang University)
Park, Sook Kyoung (Professor, College of Nursing, Jeonbuk Research Institute of Nursing Science,

Jeonbuk National University)

Purpose: This study aimed to identify factors associated with abdominal obesity among
middle-aged women and to develop a nomogram to estimate individual risk using nationally
representative data. Methods: This secondary analysis used data from 1,485 women aged 40~64
years who participated in the 2023 Korea National Health and Nutrition Examination Survey
(KNHANES). Complex-sample weights, stratification, and clustering were applied. Abdominal
obesity was defined as a waist circumference =85 cm. Group differences were analysed using
complex-sample t-tests and Rao—Scott x° tests, and factors associated with abdominal obesity
were identified using complex-sample binary logistic regression. A nomogram was developed
using significant predictors and evaluated for discrimination and calibration. Results: Lower
educational attainment, hypertension, dyslipidaemia, diabetes mellitus, short sleep duration, and
high stress levels were significant predictors of abdominal obesity. Higher educational
attainment was associated with lower odds of abdominal obesity, whereas metabolic conditions,
short sleep duration, and high stress were associated with an increased risk of abdominal
obesity. The model showed moderate discrimination (AUC=0.68) and adequate calibration
(Hosmer-Lemeshow p=0.43). Conclusion: The proposed nomogram integrates sociodemographic,
metabolic, and behavioural factors and may serve as a practical tool for risk stratification and
tailored counselling to prevent abdominal obesity among middle-aged women in clinical and

community nursing settings.

Key words : Abdominal obesity, Middle aged, Nomogram, Public health nursing
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