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HE: HiTHESTH6~12% JLE JEH (waist circumference, WC). [ & & H (waist-to-height ratio,
WHtR)/KF & ORI A AR IR, HPPEWCSWHRZEIR B O PEAR e B —BdE . J5v%: RAIRE
PUEERERIRE T YR, T-20234F10 H £20244F6 B IEF B 6 i/ M+ 6~123 1129934 JLE RN AN
R, #TER. CENERONE, SRR, ERESHAKE RO EIEMRAT IR A RA R L
EEE. BRESRWATR. RIS OHEIEREFIWCY] 5 (R F 5 1 Po) FIWHRE AR FHE
(6~15% F EWHIR > 0.48, 6~94 L EWHIR > 0.48, 10~15% ZEWHIR > 0.46), HCETRM Lo IR
PRI —BUE. 53 FEERNK, LBWCOHEE EFES, ASFERBEEWCHETLEP < 0.05).
WHIRIMEFEERZUAHE, FERBREEWHREETLEP < 0.05). BEWCHA7~128 )LEH L
P PE Ry HH 2R BB B °M29.56% (95% CI: 27.12%~32.00%), E}23.17% (95% CI: 20.79%~25.55%);
WHUtR#EHR L5 B #%535.50% (95% CI: 32.92%~38.08%), X7 H18.89% (95% CI: 16.66%~21.12%),
FEEERTZLEP<0.001). BMIIER JLEHFE—E K& EBEAMWHRESR LE. WHIRFFES
O EAERE S WCIS W4 B —3 i B IF (Kappa = 0.826, P < 0.001), REE F%: 574 5)°50.948710.945
git: FEM6~125 FEWCHWHIR/K RS ZLEE. 520108 L AEAHEMALL, SERHABLHE
KWCHAE R, JLEPOEEREEHE™E, f£7~12% )LEF, WCRIWHRNF TR 0P AL B i 3%
RS, RAREFM—BE. £)LEEMBET/EY, NEEBMI. WC. WHIREZ AEHEIR R E AL,
DASR R LR RERE  LERTIRBIZE, AR LE B RS 2 B RIAME T IR AR AR T .
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Abstract

Objective: To investigate the distribution of waist circumference (WC), waist-to-height ratio (WHtR),
and central obesity among 6~12-year-old children in urban areas of Qingdao, and to evaluate the con-
sistency of WC and WHtR in identifying central obesity. Methods: A random cluster sampling method
was used to select 2993 children aged 6~12 years from 6 primary schools in urban Qingdao from Octo-
ber 2023 to June 2024. Their height, weight, and WC were measured. The prevalence of central obesity
and the levels of WC and WHtR among children of different body types were analyzed. The WC cut-off
points for diagnosing central obesity (P90 of WC for the same age and gender) and the WHtR threshold
values (WHtR > 0.48 for boys aged 6~15, WHtR > 0.48 for girls aged 6~9, and WHtR > 0.46 for girls aged
10~15) were used to compare the consistency in predicting central obesity. Results: The mean WC
showed an increasing trend with age, and boys had significantly higher WC than girls across all age
groups (P < 0.05). The mean WHtR did not show a significant trend with age, but boys had significantly
higher WHtR than girls in all age groups (P < 0.05). Based on WC cut-off points, the detection rate of
central obesity among boys aged 7~12 was 29.56% (95% CI: 27.12%~32.00%), and among girls was
23.17% (95% CI: 20.79%~25.55%). The proportion of children exceeding the WHtR threshold was
35.50% in boys (95% CI: 32.92%~38.08%) and 18.89% in girls (95% CI: 16.66%~21.12%), and this
was significantly greater in boys than in girls (P < 0.001). A certain proportion of children with normal
BMI had elevated WC or exceeded WHtR thresholds. WHtR demonstrated high agreement with WC in
screening for central obesity (Kappa = 0.826, P < 0.001), with a sensitivity of 0.948 and a specificity of
0.945. Conclusion: The levels of WC and WHtR are generally higher in boys than in girls aged 6~12 years
in Qingdao. Compared to data from Shandong Province in 2010, WC has increased in both boys and
girls across all age groups, indicating a growing problem of central obesity in children. For children
aged 7~12, WC and WHtR perform similarly and show good consistency in predicting central obesity.
In childhood obesity screening, a comprehensive interpretation using multi-dimensional indicators
such as BMI, WC, and WHtR is recommended to improve the identification rate of central obesity and
provide a scientific basis for risk stratification and individualized intervention for obese children.
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1. 518

I JLHAER, LA DA B R AR R a2 T, RO E R A 3L AR . RE
7~18 % )LE /DB E S LA H R ALK, 1985 41 1.2063 K &5 2019 411 23.4%, HZ I
[l P RS TR T 45 S Sk, 2030 KRG & 32.7% [1]. AEERLTE 1948 gl WHO e N —Fhkim,
A7 1 B bR 73 28 1ICD-11 B AR ERE 7E SO — PR Ve 2B, TR T HRr e 4 filh 5B81 [2], HARFME2
P AR S B EEAR B . AR RE DT 2 A, AR D O R AT R S R PR AR R3] Horr,
P A PR (COORR AR L il Py 2L A ) 5 00 T 05« 2 BB PR3 M AR o B AR 2R M R AR B DA O, fE T
RRE . KR, RERERZ A B 3 BB T 745 75 2 (body mass index, BMI), {H BMI ABEIX 4y
RE R A A e, EASBe HERf S WG I 0 A REE . B BMIL Ah, B RTS8 SCRIE AN AR I PR A R B 38
A IR DN B3 At — TN A DN 2 25 i s (V8 R B ) B v b)) [4]. Rl (waaist circumference, WC) % JIEE ]
5 i bt (waist-to-height ratio, WHtR)#: A {8 . AMIKRE, fEVFAN IR 7040, JoH 2Ot EE T T B A
B AL [5] [6]. KBk, AFFEANAN 2023~2024 £ 1L AR A H HTH 6~12 & JLE NANEHWE, 2HhE S
7 6~12 % )L MR . Rl B v Pl 7K S BUIR B o oo 1 IR JRE (D AT R AE s DR 1) 3T 5 B (L 3 ) 8 L PR B
FHES AR} 2K

2. MRFMFE
2.1 HEEHHE
FET F AT SCHR, VR 7 A A A A bR 22 e N 11.42 o, AVFRZEBEE N 0.5 cm, B AE KT 95%,
] PASS2021 BT SEAEA Ry 2004, 8 10% K T3, WH S HIREA RN 2227 41
22. &,

AHEFEIREWT AT 7T, RNV, T 2023 4F 10 H~2024 4F 6 HiLHTE 817 6 i
VEMRAE AL WE TS RENADRHE: 6~12 5 L3, HERRARAE: BAREI AR NS IESIR A AAE, IR
B 25 R B R BN, BEAME B S R R A e B, WA AREES . RATEN
AFRERTILEL 2993 4, ABFFLLT B KM B RS EZ R aftfE, FFRFKABRE.

2.3. B&E

TSR AT N LE O PERI AR, R BN AT R E . G a FE I &, R R 4L
= fRH (kg)/HE 2 (m?). B & Etl = HEE(em)/ & mi(em).
2.4. FIHRFRAE

JLEREE. RS (R0 L3 /D a5 IR 2 (WS/T 586-2018)) i#H47He . IEHIZ

(7 %~18 % )L # /D4 o 07 A S (WS/T611-2018)) A, DAAS[E) 1 SR FE 1 55 90 1 40 hidE s

L] S Ao T B s Lu 2 R b ] L2 IR P2 Wi 5 8 B 3R [B145 78, ¥ 6~15 % 55 3 WHR >
0.48. 6~9 % & WHtR >0.48. 10~15 % Z M WHIR > 0.46 /£ WHIR #4527 FH1E .

2.5. [REZH

FEA S PR BEHLAL AR BN s AR N SR8 — 55, R S8 —brifEAL 7575 GBIT 26343-2010 (A4 fi
R B R AL ) BEAT RS AL KRR DN &, [ A5 T N B3 TS A AR HE s s AR
WFNLLE, R
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26. GHFERE

KA Excel BAF#ATHIE RN BT, R SPSS27.0 X H BT Ge vt 70 #r. THEBTRMIIA R X £ 5
R AL LEBCR ISR ¢ K06 s THECTTRE LB (%) 2, IR LSRRI 2 R . A 387K vk o= 0.05.

3. &R
3.1. FAITR—MRIFE

LN 2993 42 )L, Hh B 1587 A, i 1406 N. KT . L& RN 7T MERAGEES —MER
H, B 6 DHMFE=6 & H<T7 %), SAWHME LR WK 1.

Table 1. General characteristics of the research subjects (n, %)

L ARMRE—AREFEG], %)

BEARFFAE NH(n) F4 1 EE (%)
R ALY
6~ 302 10.09
7~ 491 16.40
8~ 381 12.73
9~ 536 17.91
10~ 535 17.88
11~ 559 18.68
12~<13 189 6.31
P
% 1587 53.02
g8 1406 46.98
BMI 42
EH 1882 62.88
EHE 444 14.83
AR 667 22.29

3.2. EEMERSSKF

SR, A R E B ARG K R, B AR 5 S B K T L # (P < 0.05). WHIR 24
AR /N, 6~12 % I3 AR ETE 0.45~0.47, LW HFETE 0.44~0.42, %4044 Y) 3 WHIR ¥>7 # (P < 0.05),
W& 2.

3.3. BEEEM WHtR #BFrIER

K 2 HEARHERR 1], FRATDO A Rrh 7~12 %5 )L 2 3k 2691 44 HEAT T =i HE L A0 WHLR FEARTS 0047,
AR AN RV ) L2 v A WHIR RIS B0 HE L3 3. DL BMI i 25 FHAELKS )L 8 73 9 M B TE 5 4L A
FALREAL, H T SRR AR LE h WC 1 WHIR RIS, KBIE BMI IER JLES, e —
5E EAP) ) e LR WHIR AR L, VR ILEE 4.
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Table 2. Comparison of WC and WHIR in different age groups of boys and girls (X £5s)
F2 TEFIRES. XEEEFMEESSHER(X+s)

iy 5 n WC(cm) t P WHItR t P
5 156 55.90 + 07.07 0.45+0.05
6 X 348  <0.001 X 2.65 <0.001
& 146 53.28 + 05.88 0.44 +0.04
= 277 58.14 + 07.79 0.45 + 0.05
7 443  <0.001 455 <0.001
i 214 55.19 + 06.71 0.43 +0.05"
5 218 60.84 + 10.05 0.45 + 0.06
8 359  <0.001 3.33 <0.001
© 163 57.49 + 08.15" 0.43 +0.05"
5 284 66.86 + 11.34 0.47 +0.07
9 X 7.19  <0.001 X 7.69 <0.001
& 252 60.52 + 09.06 0.43 +0.06
LS 264 68.19 + 11.60 0.47 +0.07
10 6.13  <0.001 7.54 <0.001
e 271 62.66 + 09.05" 0.43 +0.05"
5 286 71.13 £ 12.83 0.47 £ 0.07
11 6.76  <0.001 6.92 <0.001
i 273 64.49 + 10.30" 0.42 +0.08"
" 102 72.58 +12.23 0.46 + 0.07
12 3.77  <0.001 3.87 <0.001
87 66.36 + 10.09" 0.42 +0.06"

T R AFVERARI LA, 25 gt (P < 0.05).

Table 3. Comparison of the rates of Elevated WC and WHtR Exceeding Recommended Thresholds in different age groups of
boys and girls

# 3. TRIFRES. ZESEENEESSILBIREHRER

G O G| n i Bl [% (95% CI)] 27 P WHIR H#5[% (95% CI)] 2 P
5 277 20.58 (15.82~25.34) 24.55 (19.37~29.73)
7 141 0.234 10.09  0.001
58 214 16.36 (11.29~21.43) 13.08 (8.36~17.80)"
5 218 23.39 (17.59~29.19) 26.61 (20.46~32.76)
8 0.03 0.873 474  0.029
& 163 22.70 (15.99~29.41) 17.18 (11.16~23.20)"
5 284 36.97 (31.29~42.65) 46.13 (40.32~51.94)
9 8.89  0.003 49.90 <0.001
i@ 252 25.00 (19.66~30.34)" 17.46 (12.66~22.26)"
5 264 32.58 (26.89~38.27) 40.15 (34.22~46.08)
10 1.30 0.254 15.30 <0.001
5'8 271 28.04 (22.59~33.49) 24.35 (19.12~29.58)"
LS 286 31.82 (26.29~37.35) 38.81 (33.14~44.48)
11 583 0.016 22.32 <0.001
g’y 273 22.71 (17.51~27.91)" 20.51 (15.57~25.45)"
5B 102 32.35 (23.29~41.41) 33.33 (24.17~42.49)
12 2.60 0.107 539  0.020
i 87 21.84 (12.98~30.70) 18.39 (9.96~26.82)"
5 1431 29.56 (27.12~32.00) 35.50 (32.92~38.08)
&1t 14.00 <0.001 92.27 <0.001
5’y 1260 23.17 (20.79~25.55)" 18.89 (16.66~21.12)"
VE: CRARAEMERHREI LR, ERA SR (P <0.05).
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Table 4. The distribution of Elevated WC and WHtR Exceeding Recommended Thresholds among research subjects across

different body types

F 4. TNEFEMRNRSEENEESSHBRS 6

ARIER A

AR E A

e TR

n

B [% (95% CI)] WHLR #845[% (95% CI)]

n

BB [% (95% Cl)] WHIR #45[% (95% CI)]

1.21 (0.00~2.89)
1.36 (0.00~3.23)

3.03 (0.61~5.45)
0.00 (0.00~0.00)

99
60

55.56 (45.38~65.74)
55.00 (41.48~68.52)

63.64 (53.54~73.74)
46.67 (33.04~60.30)

1.42 (0.00~3.38)
2.78 (0.00~5.71)
0.76 (0.00~2.24)
2.91 (0.74~5.08)

1.42 (0.00~3.38)
0.93 (0.00~2.73)
4.55 (1.32~7.78)
0.58 (0.00~1.71)

77
49
151
71

63.64 (52.29~75.00)
69.39 (55.29~83.49)
68.87 (61.02~76.72)
81.69 (72.09~91.29)

72.73 (61.98~83.48)
55.10 (40.10~70.10)
82.78 (76.48~89.08)
60.56 (48.56~72.56)

0.82 (0.00~2.42)
1.69 (0.00~3.54)

0.82 (0.00~2.42)
2.25 (0.15~4.35)

136
87

62.50 (54.00~71.00)
83.91 (75.41~92.41)

77.21 (69.46~84.96)
71.26 (61.01~81.51)

P 165
7%

4 147

5141
8 %

4 108

Ho132
9%

& 172

o122
10%

4 178

Boo141
11 %

4 185

Hoo49
12 %

& 62

1.42 (0.00~3.38)
3.24 (0.94~5.54)
2.04 (0.00~6.00)
6.45 (0.79~12.11)

3.55 (0.72~6.38)
3.78 (1.23~6.33)
2.04 (0.00~6.00)
3.23 (0.00~7.63)

137
76
49
25

64.96 (56.46~73.46)
73.68 (63.08~84.28)
63.31 (50.81~79.81)
60.00 (39.79~80.21)

77.37 (69.62~85.12)
64.47 (52.97~75.97)
67.35 (53.00~81.70)
56.00 (35.59~76.41)

34. BEBMERSSLBRHEER RN —BE S

¥ WHR EEARE AT ) LB A0 IR REARAE, 47 DU RBCN LA WC 55 WHIR 8 ) L2 O R b
P— 8k, SRR, P WC > P90 AW A G IR A 715 4, AEH L EEIRRERA 1976 4, 4R
WHIR bR AW A ORI A 746 44, dEHORERERA 1945 4. LI WC > P90 Ai2libnifE, H&
WHtR PFfli O AERE R R 0.948, H75F 58 0.945, RFAM:Z N 0.052, fPHIEZ N 0.055, Z1%&
e %N 0.893, Kappa {87 0.826 (P <0.001). ¥ WL% 5.

Table 5. Consistency analysis of WC and WHItR in the screening of central obesity in children (n, %)
# 5 EESEESSHHHE/LEH O —BMESG], %)

WHtR we Bt Kappa P
O AR FRE e Ot R B
MR 638 (94.83) 108 (5.47) 746
et AT e 77 (5.17) 1868 (94.53) 1945 0.826 <0.001
5§78 715 1976 2691
4. +ig

41 BEETWI/LEEE. BESSHEPOERHIR

2019 A [ A S RS A AR B, LR 7~18 X LB /A AE M E AR EERIA 37.5%, JE A
B, RN AR R AR XU [7]. WC FI WHER 1 A PR ri O PERERE R, T L B0IR
Xl )L DB E AL e AR R R AN T 2023~2024 £ IN BT ST )LEEL
W5, 6~12 % L2 JE IS (E R R K s n, B3 WC ¥I(EM 6 $ 21/ 55.90 cm #4512 4 72.58
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cm, ZeiE WC ¥IH M 6 %411 53.28 cm 34 12 %411 66.36 cm. 5 2010 41 ARG JLEE D 4E WC £
PR 50 HAML BRG], S AFER A B R N, Hrh 9 % B E iR R AR (H 60.3 cm
TH25 66.86 cm). 5 2010 FE4EHIEM L, F#E WC HHUHE & FE R4 X 8K [9]. 5 WC #EL, WHIR
SRR, AR E, B 2010 ARG BRI E AR, SFERESE WHR HHTHE.
7~12 % )L E R L BIE B Z b 29.56% (95% Cl: 27.12%~32.00%), %%+ 5 23.17% (95% CI:
20.79%~25.55%), F %+ WHR #hr 5 35.50% (95% Cl: 32.92%~38.08%), %% 5 18.89% (95% ClI:
16.66%~21.12%), PERIAIFEREMZR . 5 2010 FILREEIFEALL, B 7 0 L@, HRsml.
AR B LA v L ] B v LR L9 38 2 3 T, T RH ) L3 O L PR ) 0 e 7™

42, BESELRHE LR

KT WHIR (i & OB PR, B AN FEAFAE— € Z 5% . McCarthy HD [10]7E 2006 &% £ 1]
— TR S ) B T D AR B B v b RO R 20 AR BRI SR R, T L I B v i 2 BRI A
OVERERE. X502 B8] [11]. SR, Bl & B AGERAE 2 AR g 7 S 22 57, AN [R] [ SRA 1 X B
SEPR T & 0 ) WHER #HE . Min Sub Kim [12]7E 2019 4E%1 5 [H 13~18 % F /4 B 704 I B A
JRE )RR WHIR Il 54 € 9 0.48. 2014 3R ELEHIE o, 4 6~15 2 Y& WHtR>0.48, 6~9 % L i
WHIR >0.48, 10~15 % Lt WHtR >0.46 I}, AQIHEZR RS IN[13], AR T 4L b, RIS wWC
5590 192070 A rhC 1 I AR B A v — 2 (Kappa = 0.826, P < 0.01), 478 WHIUR 7E 1A% JL 2 Fhov PR AR
JHE 77 THT B4 R4 B AT AT PR AR B . 3X 5B AR 5 N [14]4E 2024 AR5 I A— 2. i H. WHER A ¢
FeoE, GRS FH I o8

4.3. BMI 5 LB i R

RAE BMI S e bnfl, KR ot R0 NIEH  EMARREAS, JoietEnl, B LE R WC
S WHR AR EEBI S . B 7 DA Lciast, HopsmmInra L, B . R S Lo AR L] )
It 50%, (H&FRE BMI IR A B4 7E — 2 Ll i WC ¢ WHER HEFR JLE . 38 1 BMI PP A4
7 L PP D R PR A

BMI IE SRR G 7K S i B R B Ay v BE AR R I 5, Bl e SO IE & 44 =5 I JjE (Normal Weight
Obesity, NWO) [15], 1E %44 & fta 1 JE B (Normal Weight Central Obesity, NWCO) I P =3 I il oA 3= EFAE
[16]. NWO KAKIRENLEIE 4, HETMA B, nTREMW SRR . AR 20 M 3G R R g 197 4H 2R 4
LN Z[15] [17]. Blin, KIARRERA S WHFERME ] SBURNIA IS R R U LIRS AL, 5]
AR B AT s I 7 240 Bt B AR ] s K AR DR 7 S AR R IR, BRAS YRR EE 2RE RS, TR S
RiE5E, SRR EL.

FHOCHFE IR 7R, NWCO B35 AR T MR M 430 1R I N, R8O ML P03 B i (14 XU B 1 [ 18]-[20]
FLFL RO i 5 I AR SR 22 [16], FAHIR I NWCO JLE T /D44 B T 1R i & Ae O M 5 5 B
T (PO TR L v XU N, S BRI R XU

T B I — T 70 8 [21], 2010~2011 £E1], 7 & 9 % IEH AR E LT b O P IR RE B RN 3.4% %
6.8%, B I AL R II[22], 9.9 % (brih % 1.1) A IEH A )L AP0 PE AR BE % %N 12.0%. 1998~2000
HEME, 6 211 % K 12 £ 17 B 1EH BMI JEREI N JLEE DA O MR SR 250008 7.5%F1 1.8%. i £
7 A R AN A BMI St IR 12 . DRGSR Bt SRR 1L, BMI B 9 N KSF _E A E R
B A AR AR . AT ST AL BOR A H I, AR @R AR hr . IRIRVPAL , R
B S AR AR B A D> — A NI S o (a2 BB A LU BRI ] & s L) SRi2 i FERE IR, Al 225 3R iE
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BT IEAE SRR PR A S 5 4]
44. IGFRRE

TENGIR S B, JLAREAT) LB CRAEET 1120 J L 2 A FRE 0 2 R L 1A 0 1Y) B 237 BT [23] [24] - BMI AL ]
B 5 VA RS IR AR FIRA TG A 50T i B, AR R 0 i i I Sy B, 80 an 3L DX 43 A s
AR S RAE15], FOW ARV . AR FOgEAR D TN AR AN E] . BRI, UK BMI 7E L EE AR
JHERAR I R VP s A AR SR BR P, TR BCA oA 22 4 FR AR (Bl : WC. WHIR. B #8 )& B sk il /> 25), 4
RE SIS ) L FE AT AR AS B AR IXI: PR 5 A oA £ S T o

¥ WC Al WHER G\ ARG 2, AMUAETRAN BMI AL, T FLERAERIME, 5 THE, @532
MBEVTE . ZIabrBE i A R 2 PO MR AR E ) LB TR 38, A5 IR AR AN S B L R I ZE AR X
B, AT A REJRE ) L2 B0 RGBS 70 J2 A A A T TSR AR A A, 9 0 T 7 0 ik AR i o R 4 50 KA

45 FREZ4

H T RE A REEOR LA A B RE I 0, R A NI S T7 %, FTRERU IR ) L3k 15 AR PR bR vt
VAT . BN, RIRTOEAER A MR AR T 2k, 6 515 12 SARR AR A BAIX AR, 1R
RGN, HAh, BIRARERELEN. NG SEERANENEE, HRZRN XA, R

CERINAMIEYE . ASRBF TSI, SINE ST I B bR SIRAE R, ¥ ORREAR s, ot
B ) L 2 I S Sy R G RITR N (10537 5 VPR
5. &5ip

gr LETR, T 6~12 % L . B Y KRR s, FRE . JERE L % SO PR
O3 T8 LERBEIR A TR, G54 24 RERIRE AR, TS . iSRG, REA R0 R R, 7
LW, FRIT. ARTHE— B BRI, RIS 2 AR, OB AT VR AT LR
FRSTR IS, S B PR 3742 S s £ ) 5 B A SR AR

E ST H
IR LEF D EAK R E SR L R (IKZX2023001).
SE 30k

[1] EE%, BRJ1, GELF, 5. 1985-2019 1 [E 7-18 % JLEF /D FHEE 5 BT S R BT[], AT
B2k, 2023, 57(4): 461-469.

[2] Word Health Organization (2025) ICD-11 for Mortality and Morbidity Statistics: 5B81 Obesity.
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