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[ Abstract] Objective To describe and analyze the relationship between traditional and
new obesity related anthropometric indicators and all-cause death in centenarians in Hainan, the
traditional and new obesity related anthropometric indicators included BMI, waist circumference
(WC), waist hip ratio (WHR), waist height ratio, calf circumference (CC), waist-calf ratio (WCR), lipid
accumulation product (LAP), visceral adiposity index (VAI), Chinese visceral adiposity index (CVAI),
a body shape index (ABSI), a body shape index of Chinese (CABSI) and body roundness index.
Methods A total of 1 002 centenarians in Hainan were selected by cluster sampling. The M(Q,Q,)
follow-up time was 4.16 (1.31, 5.04) years and the outcome was all-cause death. Multiple Cox
regression model was used to analyze the relationship between the obesity related anthropometric
indicators and all-cause death, and the area under receiver operating characteristic curve was used
for comparison. Results In all the centenarians, CC had the strongest power to predict death, with
area under curve (AUC) of 0.61 (95%CI:0.57-0.64), the gender specific results were consistent with
that in overall population (P<0.05), followed by WCR with AUC of 0.58, and then BMI, LAP and WC
with AUC of 0.55, 0.55 and 0.54 respectively, while CABSI, WHR and VAI had the weaker power to
predict death with AUC of 0.51, 0.50 and 0.50 respectively. Conclusions This was the first study to
prospectively compare and analyze the association between 12 obesity related anthropometric
indicators and all-cause death in a large sample cohort of centenarians in China. It was found that CC
had the best prediction power for death, and the risk for death decreased with the increase of CC
value in a dose-response manner. It is suggested that CC can be used as a reference index for death
risk monitoring in the elderly.
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VAI 0.94(0.88~1.00) 0.94(0.88~1.01) 0.94(0.88~1.01) 0.94(0.88~1.01)
CVAI 1.00(0.99~1.00) 1.00(0.99~1.00) 1.00(0.99~1.00) 1.00(0.99~1.00)
ABSI 1.98(0.94~4.18) 2.28(1.06~4.90) 2.31(1.08~4.94) 2.19(1.03~4.69)
CABSI 0.97(0.75~1.26) 2.00(1.12~3.55) 2.02(1.14~3.58) 1.94(1.09~3.44)
BRI 0.92(0.86~0.99) 0.93(0.87~0.99) 0.93(0.87~0.99) 0.93(0.87~0.99)
B
BMI 0.96(0.90~1.04) 0.96(0.90~1.04) 0.96(0.90~1.04) 0.98(0.91~1.05)
1% el 0.99(0.97~1.02) 0.99(0.97~1.02) 0.99(0.97~1.02) 1.00(0.97~1.02)
VL Lt 6.53(0.52~82.11) 6.96(0.55~88.21) 6.39(0.52~79.3) 6.49(0.50~84.35)
[=ia 0.70(0.03~19.03) 0.75(0.03~20.83) 0.68(0.03~18.41) 1.20(0.04~32.64)
/PN FE 0.89(0.84~0.95) 0.89(0.84~0.95) 0.90(0.84~0.96) 0.91(0.85~0.97)
WCR 1.89(1.24~2.91) 1.89(1.23~2.90) 1.83(1.18~2.83) 1.79(1.15~2.79)
LAP 1.00(0.98~1.01) 1.00(0.98~1.01) 1.00(0.98~1.02) 1.00(0.98~1.02)
VAI 1.05(0.80~1.37) 1.05(0.81~1.37) 1.08(0.82~1.42) 1.10(0.82~1.47)
CVAI 1.00(0.99~1.01) 1.00(0.99~1.01) 1.00(0.99~1.01) 1.00(0.99~1.01)
ABSI 2.86(0.34~24.08) 3.09(0.37~26.02) 2.79(0.34~23.00) 2.44(0.30~19.61)
CABSI 11.62(0.37~360.65) 12.36(0.41~370.19) 10.41(0.36~304.81) 6.36(0.22~186.70)
BRI 0.98(0.82~1.16) 0.98(0.82~1.16) 0.97(0.82~1.15) 1.00(0.84~1.19)
g
BMI 0.94(0.91~0.97) 0.94(0.91~0.97) 0.94(0.91~0.97) 0.94(0.91~0.97)
] 0.99(0.97~1.00) 0.98(0.97~1.00) 0.99(0.97~1.00) 0.98(0.97~1.00)
[T Lt 0.70(0.20~2.48) 0.69(0.20~2.46) 0.63(0.18~2.23) 0.62(0.17~2.17)
s 0.17(0.04~0.76) 0.17(0.04~0.74) 0.17(0.04~0.74) 0.16(0.04~0.71)
/N 0.89(0.86~0.92) 0.89(0.86~0.92) 0.89(0.86~0.92) 0.89(0.87~0.93)
WCR 1.62(1.30~2.02) 1.62(1.30~2.02) 1.60(1.28~1.99) 1.58(1.26~1.99)
LAP 0.99(0.99~1.01) 0.99(0.99~1.01) 0.99(0.99~1.01) 0.99(0.99~1.01)
VAI 0.94(0.87~1.01) 0.94(0.87~1.00) 0.94(0.87~1.01) 0.93(0.87~1.01)
CVAI 0.99(0.99~1.00) 0.99(0.99~1.00) 0.98(0.81~1.18) 0.97(0.80~1.18)
ABSI 2.19(0.97~4.97) 2.18(0.96~4.95) 2.22(0.98~5.02) 2.11(0.93~4.78)
CABSI 1.91(1.07~3.42) 1.91(1.06~3.42) 1.93(1.08~3.45) 1.86(1.04~3.34)
BRI 0.92(0.86~0.99) 0.92(0.85~0.99) 0.92(0.85~0.99) 0.92(0.85~0.99)
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FRIEHL; VAL RIS ITHEEG CV AL I RS 4650 ABSI: SHATE 54650 CABSI: 1 [ B AT A5 15805 BRI : B 5] 2 17 4%

(HR=1.67,95%CI:1.25~2.24), .34,
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3 ALIHAR I B A b A AR X R T % S AR R BT E BE T Y L AT

Jrk PPN Bk Lk
AUC(95%CI) P AUC(95%CI) P{E AUC(95%CI) Py
BMI 0.55(0.52~0.59) 0.004 0.54(0.45~0.62) 0.387 0.56(0.52~0.60) 0.003
JIZE ] 0.54(0.50~0.57) 0.039 0.51(0.42~0.59) 0.867 0.55(0.51~0.59) 0.019
MR b 0.50(0.47~0.54) 0.897 0.56(0.47~0.64) 0.177 0.51(0.47~0.55) 0.705
v L 0.53(0.49~0.56) 0.119 0.51(0.42~0.60) 0.845 0.53(0.49~0.57) 0.117
NG 0.61(0.57~0.64) <0.001 0.63(0.55~0.72) 0.002 0.62(0.58~0.66) <0.001
WCR 0.58(0.55~0.62) <0.001 0.63(0.55~0.71) 0.002 0.58(0.54~0.62) <0.001
LAP 0.55(0.51~0.58) 0.015 0.51(0.43~0.60) 0.802 0.55(0.51~0.59) 0.009
VAI 0.50(0.47~0.54) 0.956 0.58(0.49~0.66) 0.078 0.51(0.47~0.55) 0.742
CVAI 0.53(0.49~0.56) 0.122 0.51(0.42~0.60) 0.827 0.56(0.52~0.60) 0.003
ABSI 0.52(0.49~0.56) 0.245 0.53(0.45~0.62) 0.447 0.52(0.48~0.56) 0.244
CABSI 0.51(0.47~0.54) 0.725 0.53(0.45~0.62) 0.468 0.53(0.49~0.57) 0.188
BRI 0.53(0.49~0.56) 0.119 0.51(0.42~0.60) 0.845 0.53(0.43~0.51) 0.117

T AUC: 2R AL s WCR : JE FBL/NBE LG AR ; LAP : B85 &5 B 50 VAL IENR #6805 CVAL: P [ Py IUENE 0745 510 ABSI: BHATE 46850
CABSI: [ BRI A58 450 BRI : BHRIF TR 41

R4 IV AR LIV ] L (EL (W CR) 5 R 1 %2 8 N4 AT 1) SRR 7 [ HR L (95%CD) |

e [Eip| T 2 570 3 L 4
SNEE
/INBR L
Q, 1.00 1.00 1.00 1.00
0, 0.65(0.52~0.82) 0.63(0.50~0.80) 0.64(0.51~0.80) 0.65(0.51~0.82)
Q, 0.58(0.46~0.74) 0.55(0.43~0.70) 0.54(0.43~0.69) 0.57(0.45~0.73)
Q, 0.49(0.39~0.62) 0.42(0.33~0.55) 0.44(0.34~0.56) 0.45(0.35~0.58)
WCR
Q, 1.00 1.00 1.00 1.00
0, 1.35(1.04~1.74) 1.40(1.08~1.81) 1.38(1.06~1.78) 1.36(1.05~1.76)
0, 1.49(1.16~1.92) 1.60(1.23~2.08) 1.57(1.21~2.03) 1.54(1.19~2.00)
Q, 1.69(1.32~2.17) 1.84(1.42~2.38) 1.81(1.40~2.35) 1.73(1.33~2.25)
Bk
/N ]
Q, 1.00 1.00 1.00 1.00
0, 0.54(0.26~1.11) 0.52(0.25~1.10) 0.51(0.25~1.08) 0.60(0.29~1.27)
Q, 0.43(0.22~0.85) 0.41(0.20~0.84) 0.41(0.20~0.83) 0.49(0.24~1.01)
Q, 0.33(0.18~0.61) 0.32(0.17~0.61) 0.33(0.17~0.64) 0.39(0.20~0.76)
WCR
Q, 1.00 1.00 1.00 1.00
0, 1.29(0.78~2.14) 1.30(0.78~2.15) 1.26(0.76~2.10) 1.27(0.76~2.12)
Q, 2.58(1.55~4.28) 2.60(1.56~4.33) 2.49(1.48~4.18) 2.52(1.48~4.28)
0, 1.98(1.03~3.81) 1.95(1.01~3.76) 1.96(1.00~3.82) 1.71(0.87~3.36)
B/
/NG L
Q, 1.00 1.00 1.00 1.00
0, 0.64(0.50~0.82) 0.64(0.50~0.82) 0.64(0.50~0.82) 0.65(0.51~0.83)
0, 0.57(0.44~0.74) 0.57(0.44~0.73) 0.57(0.44~0.73) 0.57(0.44~0.74)
Q, 0.46(0.34~0.61) 0.45(0.34~0.61) 0.46(0.34~0.62) 0.46(0.35~0.62)
WCR
0, 1.00 1.00 1.00 1.00
0, 1.38(1.02~1.87) 1.38(1.02~1.87) 1.37(1.01~1.85) 1.35(0.99~1.83)
Q, 1.39(1.03~1.88) 1.39(1.03~1.88) 1.37(1.02~1.85) 1.35(1.00~1.83)
0, 1.74(1.30~2.31) 1.73(1.30~2.31) 1.71(1.28~2.28) 1.67(1.25~2.24)
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