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[ Abstract] Objective To evaluate the associations of body mass index (BMI) and waist
circumference with hospitalization risk of kidney stones in Chinese adults. Methods This study
used long-term follow-up data from China Kadoorie Biobank. After excluding participants with
chronic kidney disease, cancer, and extreme BMI or waist circumference values at baseline, 502 096
participants were included in the present analysis. Cox proportional hazards regression models were
used to estimate the associations of BMI and waist circumference with hospitalization risk of kidney
stones. Results During an average follow-up period of (10.7£2.2) years, 12 396 participants were
hospitalized for the first time with kidney stones. Using the participants with BMI (kg/m?) of
20.5-22.4 as reference, the multivariable-adjusted HR (95%CI) for those with BMI of <18.5,
18.5-20.4, 22.5-23.9, 24.0-25.9, 26.0-27.9, 28.0-29.9, and =>30.0 were 0.96 (0.87-1.05), 0.94
(0.88-1.00), 1.11 (1.05-1.17), 1.25 (1.18-1.32), 1.29 (1.21-1.37), 1.39 (1.28-1.50), and 1.54
(1.40-1.71), respectively. For every 1 kg/m’increase in BMI, the HR of kidney stones hospitalization
increased by 4% (HR=1.04, 95%CI: 1.04-1.05). Using the participants with waist circumference (cm)
of 75.0-79.9 as reference, the multivariable-adjusted HR (95%CI) for those with waist circumference
of <65.0, 65.0-69.9, 70.0-74.9, 80.0-84.9, 85.0-89.9, 90.0-94.9, and >95.0 were 0.82 (0.74-0.91), 0.85
(0.80-0.92), 0.95 (0.89-1.00), 1.16 (1.09-1.22), 1.22 (1.15-1.30), 1.28 (1.19-1.38), and 1.46
(1.35-1.58), respectively. For every 5 cm increase in waist circumference, the HR of kidney stones
hospitalization increased by 9% (HR=1.09, 95%CI: 1.08-1.10). After mutually adjusting for BMI and
waist circumference in the above models, the association between BMI and hospitalization risk of
kidney stones disappeared. In contrast, the association between waist circumference and
hospitalization risk of kidney stones remained unchanged. Conclusions BMI and waist
circumference were positively associated with hospitalization risk of kidney stones. The increased
waist circumference was an independent risk factor for kidney stones among Chinese adults.

[ Keywords] Body mass index; Waist circumference; Kidney stones; Cohort studies;
Chinese
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MR AT I HE RERE AR PEAREE s PERERERTHT oM
OB (%) 21509 261104 166566 52917 291707 88 706 121683 502096
(4.3) (52.0) (332)  (10.5) (58.1) (17.7) (24.2) (100.0)

BMI(kg/m®)

Bk 17.6 21.5 25.7 29.7 21.6 24.9 27.4 23.4

Pk 17.5 21.7 25.7 30.1 21.7 24.8 27.6 23.8
JEEFEl (em)

Bk 67.5 76.8 88.2 98.0 75.8 87.3 95.7 82.0

Lk 64.3 74.0 83.6 93.3 722 82.2 91.4 79.0
AR (%) 55.5 51.5 52.0 52.6 51.1 522 54.0 52.0
LPE(%) 57.6 57.3 59.4 65.4 56.2 62.2 62.8 58.9
Wi (%) 30.6 38.3 50.6 56.7 38.1 493 54.4 44.0
wIH B U SRR BE (%) 46.8 49.3 49.8 47.0 492 50.6 48.0 49.1
PR B B TN (%) 61.9 58.7 53.2 49.6 59.3 53.7 50.0 56.1
FREAEWA=10 000 IG(%) 65.5 70.8 73.8 73.8 69.8 74.1 75.1 71.9
RZE=3 R/ (%)

J 30.2 31.8 33.4 359 31.3 33.3 36.0 32.6

Ik 9.0 10.1 11.5 13.4 10.0 11.3 12.4 10.9
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BEJEA=4 d(%)

I 42.4 46.1 48.9 49.1 458 48.7 49.5 47.2

FLif 5 12.1 12.6 11.4 9.8 12.5 11.7 10.6 11.8
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HrE KR 22.0 27.4 29.1 29.3 27.4 29.0 28.7 28.0
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C4 22t (%) 56.0 52.7 51.6 51.6 52.4 51.9 52.2 522
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- 158 - rPAERA TR AR R 2022 4E2 H 4 43 4255 2 ] Chin J Epidemiol, February 2022, Vol. 43, No. 2

2.0

o RIIEIE
TR }

< ; ) }
@)
5L i .
e
sy

0.5

<185 185~ 20.5~ 225~ 240~ 260~ 28.0~ 230.0

BB 544 | 1627] 2684| 2207| 2571| 1550| 752 | 461
REE[ 251 237 23.01| 232 | 235 | 22,1 214 | 21.1

BMI434 (kg/m?)
200 RigEBMI
JHEBMI

g
I |

< T

g o HOU

& 10}f--mmmmemmeeee bt = EECLEEEEEEEEEEE L PP EEE P e

B 1 }T L

S h 1

05 <65.0 65.0~ 70.0~ 750~ 80.0~ 85.O~I 90.0~ >95.0

KIwE%L| 455 | 1203 2193 2390| 2402| 1761| 1088 904
RIEEE|20.8 | 222 | 233 | 228 | 24.1| 233 223| 229

N 5324 (cm)

T s HR: KU LU 5 285 %% B S 907 AT s BMI (kg/m®)
20.5~ZH FIEEFE (em ) 75.0~41 53 50k 2 HE AL 5 Cox Lo 1) JRURS: [m] )
REALPR R ], SRR B W, RBE AR AR, AT 3
IR ORI 21 P FLA Al OB R 3 OB BEACR BRI , 4
A F R SRR R IR 00 5 I A DR 1) B R AR
i, BMI s ]

B 1 BMISME 5 45 0 B XU Y SCHk

3 HT AE R AR, AR M S A
A AR BE AU (1 SCIRTE AN [R]AF % b DX RS IR
W N 24 2 RO R AR N R 58 42— 3 (38 B P=
0.005.<0.001,0.030,0.032.,0.049 1 0.008) , % H:
ML AR VEA T A3 BT B, R R IR Gei 22 L
B8 AR (32 5. PAE4>0.05) ($£2) .

it

AHITFEHE T IHUSE Hh [T AT RS 1 A 51 s
XA T BMIHUE [l -5 15 45 40 1 e XU =2 ] 14 505K
S5, B BMI s[RI, DR 45 £ A Be
JRISE: S 8 T e o A AHEL YA R BMI B L, (1
SETINRE F A8 A R B AU T s R 57 FE B TR 3%

2.0

o RELMRIER
BB R
T

—~ T L
S . t !
2 I
% 1.0 F----- e R LR L LR Lt
N

AR AOHEAERERTHT TP PRI

KmlilE) 6169 | 1118 716 1534 177 2682
KIREIE| 23.4 219 24.0 235 21.8 223

JE ) FIBMI I & 434

s HR: KU L 6 %5 B B0 - 61/05 AR 5 AR 40 I ]
(em, /40 ) A BMI (kg/m®) B 45 534 6 4 : <85.0/80.0 & <24.0.<
85.0/80.0 & >24.0.85.0/80.0~89.9/84.9 & <24.0.85.0/80.0~89.9/
84.9 & >24.0,290.0/85.0 & <24.0.>90.0/85.0 & >24.0; Cox M 4]
DRI [T D= A TR g ek ), SRR B, PO, RBE AT A, WA, fk
PARGES I € Y Sl IRAN I R IFTI [R 37 R YIS P TN
W 2R 2R SRR I R 0 L 0 IR B DRI 1 FE 4 SR
AR
2 JEEFEURN BMI A TE A 43215 B 455 0 A e IXURS: 7 O TG

— I 3 7 3¢ [ 5 1k = AR B U5 BF 5% (Health
Professionals Follow-up Study, HPFS) | 47 - fift 5 #/f
%% (Nurses’ Health Study, NHS) I F1 1T =~ BA 51 %k
P04 AT &I, T S B8OA e R B 4 1 R A AR
T, 7E HPFS (FEZ A 1% 40~75 %) (NHS T (3%
2R AR I 30~55 % ) FINHS 1T (HEZR4E 13 25~42 %)
H, 5 BMI(kg/m?)21.0~22.9 F A [, BMI=30.0 % %
A A NE R B 45 B0 RR (E (95%CI) 43 B K
1.33 (1.08~1.63) . 1.90 (1.61~2.25) Fl 2.09 (1.77~
2.48) ; 5[ (em)<86.4 (5 )/78.7 (L) HAH L, I
F1>109.2( 55 )/101.6 (£ ) % 19 RR 1 (95%CI) 4353l
H7:1.48(1.13~1.93) (1.71(1.40~2.10) F1 1.94(1.49~
2.52)", TR I ifg 5 M ik B AJF 5T (Shanghai Men's
Health Study, SMHS) F1 | i 4 ¥ fil B #F 52
(Shanghai Women's Health Study, SWHS) 73 51| 44 A
58 054 4, BRI 69 166 44 Lot , F BT 8 4F, &
L5 BMI (kg/m*) 18.5~24.9 & L , 25.0~29.9 fil>
30.0 4 A it & A B 454 1 HRAE (95%CI) 535 0 3
£ 1.15 (1.01~1.31) A1 1.30 (0.94~1.80) . & %
1.14 (1.01~1.28) 1 1.17 (0.92~1.49) ; 5 [ B& 1 <
0.90( % )/0.80 (%) # #H L, >0.90 (15 )/0.80 (% ) #
X R HR A8 (95%CI 43 511 2 = 1.19 (1.05~1.35) |
L13(1.01~1.27)" S BLAY 45 S L T 56 [E £t
i B 47 35 W 25 PE WF 58 (Women's Health Initiative




FPAERA T AR 2022 4E2 H 5 43 4545 2 1] Chin J Epidemiol, February 2022, Vol. 43, No. 2 159
F2 NS SO OCH R T
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NBC O HRAH(95%CIH) A% HRE(95%CH At HR{H(95%ch) — HR{H(95%CI)
ARl (%) 0.005
<50 3642 1.00 1020 1.22(1.13~1.31) 1256  1.44(1.35~154)  1.10(1.08~1.12)
50~ 2348 1.00 819  1.29(1.19~1.40) 1045  1.33(1.23~1.44)  1.08(1.06~1.10)
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