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[ Abstract ] Objective To investigate the distribution of chronic kidney disease (CKD) in
participants from the China Kadoorie Biobank (CKB) study and evaluate the association between
lifestyle risk factors and CKD. Methods Based on the baseline survey data and follow-up data (as
of December 31, 2018) of the CKB study, the differences in CKD cases’ area and population
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distributions were described. Cox proportional hazards regression model was used to estimate the
association between lifestyle risk factors and the risk of CKD. Results 505 147 participants, 4 920
cases of CKD were recorded in 11.26 year follow up with a crude incidence rate of 83.43/0.1
million person-years. Glomerulonephropathy was the most common type. The incidence of CKD
was higher in the urban area, men, and elderly population (87.83/0.1 million person-years,
86.37/0.1 million person-years, and 132.06/0.1 million person-years). Current male smokers had
an increased risk for CKD compared with non-smokers or occasional smokers (HR=1.18, 95% CI:
1.05-1.31). The non-obese population was used as a control group, both general obesity
determined by BMI (HR=1.19, 95%CI: 1.10-1.29) and central obesity determined by waist
circumference (HR=1.27, 95%CI: 1.19-1.35) were associated with higher risk for CKD.
Conclusion The risks for CKD varied with area and population in the CKB cohort study, and the
risk was influenced by multiple lifestyle factors.
[ Key words] Chronic kidney disease; Disease distribution; Lifestyle factor; Prospective cohort
study
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1EM'E% (CKD) ZittFTEENKALTIARE , AMUGBEARIERANGMERRLR
4, RAEFEIETEIEBM. RIELRER B RIRE , CKD MXM{GZIRAEREMRFSN
1990 £EA02E 29 7 LT3 2019 £EA03E 18 4 , TRITEN 2040 SR A £ BKTLEIN SR ILH
SRXWRAY , 2017 FHIER /R E CKD BEABCAN 1.312 , u/ELIKE—,
PEZFTRER R, ADZBRUMNEFAREULRRHT CKD AR , SE5FHMA
AZ#HARE , EFEARNRETURNARE , B5 CKD ZYEX « A iitX AR
M X FHATHRRBUAE AR IRE . 4B, EHE CKD NBREZR ; §t3f_Ligth 24
866 & ER (265%) MIAERINRMMEEZFA CKD WEZXNRRE, KM, LREE
YA REB X KRR ET R, FEESLE , AESXENERFARNGFERARES , &
2Eid CKD WRATHRHMEMFZIBR 2 , MIMA CKD MTRFTAEHHR ft 2 EMAIER, &
I, AR AP EE M RETIEMMZT (China Kadoorie Biobank, CKB) I B &Rl |, #iidFK
CKD #iXHM AN AL , HHRRETEFH RS CKD KJi K KBTI REK
HREAE
LEFRX % : CKBIWE7E 5 MR 5 NRAPXFFR , WE AT X8 S U
TEBRARBEHRE R, BREHRARKNME R, TR -EAAR , & 10401
B#iX s AdtAtX (R/RIET. F&t. Hil4E. AEdE) MEAtX (G, 1M
W, O, #NIE. A WEE) o MERBE S0 IRE 3079 SNERSSAE
W B VRN BN ICEK6-8]. ARSIRT BMI{EERRK 2A) . EEHRERRIXY (1
A) .« EEBEREFER (7574 N) RRXR , AN 505 147 Ai#H1T5 4. CKBIR
BRFEE4IRRF (HEXS @ 025-04) MpERRMPHESGIFMBIEE RS EI A
(HHESCS 1 005/2004) , FIEARMZEZMBRES.,
QHRAE  —RAQFERE (F. MR, XWREE, R, KEFHRA. IBEK
o) . AEEAREE (R, O, KNiEs)) | BEREMREMFKEL SEI IS
EFEFRIBFAERS. ATERKEESTEHEMTABZEAT R SSHE , HdERE
SCAAET R,



A FTBE T RROELBRIRE AN H 32« AARRARSHR/RIRE, AR (R BEER
W) MURTRME (BERRBE) | RIEREESE4FIREENH 3A : <
15, 15~, 2253%/d, AREELRBEFRS A 328 1 ARIBTE/RE. BB 45T
B, RIBRBEEELRIRBE N N4 ¢ <15, 15~ 30~, =60 g/d. KNIESNEIEIIE,
LB, KRMNRSE , BIEEFARENENRRT L E (MET) MAFRIENTENH
ZUtES[E) (d) |, HEFMZ MRIMEAERENFENRIKTE (MET-d) , BRBREREL
SCHRI9] , AN FIRIR S A BERAKESIK TR =BG HE o 0. . &34,

WE ARBAVEREFR SN EREHARTEZMNESS (n) | KE (kg) . ZE

(cm) | Il /E[mmHg(l mmHg=0.133 kPa)], MM#% (mmol/L) FFEFR. HKAR (IfaKAIAERE
EZ¥FRh2ITHIR (2021 4FhR) ) SHTIEAHE Y2 « BMI=28.0 kg/m’ 12 WT 4 S AL
Bt ; BEE - BME=90 cm , Lt =85 em A OMERERE. {# UA-779 T MM{AES A&
HFFAA RS =5 min FETRORMENE |, 20RPKNE 2 [BIH) SBP Z5>10 mmHg , N
WITE=RNE |, FERREFMANEE. ARG ESMNETE A EIRBEAEZRIE M
E. BRAMEEZRRZINIZNER SBP>140 mmHg 8 DBP>90 mmHg., H& A RERYHR-
RILFENIRK ARGACUFEALMAE (Random Plasma Glucose , RPG) , ST =fgAfE] <8 h B
RPG 7£ (7.8~11.1) mmol/L Z [B)JIAB X% , i B MZIEM#E (Fasting Plasma Glucose,
FPG) . AMIFREMERRE LB RREBEE LW NERR. TIERE > 8 h B lEH
RPG>7.0 mmol/L. ZSfEAFAE] < 8 h BN &) RPG>11.1 mmol/L 5§ FPG>7.0 mmol/L,

CKB I B BT 2 2R KB RI ENEIRER , BIELHRNIL R IR SIS MR
WNARG, £RETREEIEELR ENER SN, CKBWEMKRKRLERXAERKRKR?
YR (ICD-10) #H{T4mS. AMRMLE[EIE CKD REFETE (BHEREER. &
MmEER, BNKERR. B/NERRMEERR. FEMS®) |, ICD-10 w2+ EE ik
TREIEML (CK-NET) ",

3TN | IRIEEASHMINEITE CKD MATRE , FH R LIRERES.
X F Cox bb i RS AR S AT A TR A NS CKD 2 (AR REX , DAGE#S hRt R R | INERA(A]
NTERELRAEZ BFF AR , EEIHI CKD &%k, LT, KiiskE) 20184 12 A 31 H
ik, ERIRPAER (55 —H) FMMEMX (10 MEX) #HTEENE , 7TERIE. 1K
. ENES). JEMES CKD 28R (HR{E) RIH 95%CI.

EERRR Y TIBERRRER - F8. A XUEE GREX L. ME )
8P, KT AF) Ry (TAk, FET &) . REWA (<20000, =20 000 7T
MY TR (RIRAE, R, UBTRAE. RS <15, 15~ =253%/d) . KB (KRB
OB, YHRMKE. WRBE <15, 15~ 30~, =60g/d) . {KAJESN. BMI, Sk (Z.
B) . EERR (B, B) . BREB. fESAMT , FBMAKKIERE THRIS
HEFEARMTERENPNES | BEWEXT CKD RIROITIZERS S IER. P TS M s
RRWE , SSTFERRME. §BKEENENINARZEKFEARZ LEHF R EFTHR
B, ERESEEMNEE NN . Gt FED#E A Stata 15.0 B4, WAL , L P<0.05
MEFEGITFEE N,

HR

L—fRIED : RPFRIEMA 505 147 A, FEA (52.01+10.68) & , HPetEd
58.91%. PQJIITE mESRIRIEZE (36.3%) MYURMKEER (18.0%) &e , BSME 2K
BMI[(25.7+3.5) kg/m’1F1fEE[(85.7+10.0) cmlfx s , &M EFE KA EBRERESRME 2
BRI (45.9%) FE/RIE (10.1%) , Wik 1,



FR1PENSMRRTREMERTR 10 2I0 B X BT X R E A

AT | wapi 3] mA T A RAS m A ARAY
M5 /RIE 55 RN N 80 BIE Him P9Il 71 3 =}
A 54 802 35 392 52 889 49 984 29 459 63 161 49 450 53 236 57299 59475
FER(R, “xts) 53.3+11.4 50.8+10.2  52.1+10.3 54.2+104 53.1#11.7  50.9+10.4 49.4+10.8  51.6+10.6 52.849.9 52.1+10.6
B (%) 404 44.0 421 38.5 36.3 439 38.7 38.7 41.7 44.1
XHRRE (%)
INER AT 14.2 23.2 62.3 24.9 34.3 48.7 73.1 65.5 80.2 63.7
R E 85.8 76.8 37.7 75.1 65.7 51.3 26.9 345 19.8 36.3
REFWAN (7T, %)
<20 000 46.5 39.9 26.6 51.7 53.9 85.4 97.8 91.1 20.9 51.9
>20 000 53.5 60.1 73.4 48.3 46.1 14.6 2.2 8.9 79.1 48.1
Bk (%)
JET R 77.9 59.2 62.3 83.8 81.5 15.1 19.0 10.4 226 38.1
TR\ 221 40.8 37.7 16.2 18.5 84.9 81.0 89.6 77.4 61.9
LETRIE (%) 27.8 29.3 31.8 22.7 17.2 28.9 29.6 36.3 315 33.1
WETRIT (%) 10.2 14.0 12.5 6.5 3.5 4.3 0.8 18.0 13.1 6.5
BMI (kg/m? “xts) 246434  25.7+3.5 24.0£3.2  23.8+432  23.3+3.3 243135  22.7+3.1 233432 229432 22.443.1
FEE (cm, “xts) 83.0+10.1 85.7+10.0  80.249.3  81.1+9.7  80.2+9.2 81.9+9.6  79.9+9.3 78.049.1  76.749.1 77.9+9.0
K 7 J& 31 ( MET-h/d,
%)
15 423 39.7 23.1 38.3 51.7 50.0 11.8 21.8 13.5 403
& 38.1 37.9 29.3 39.9 35.7 26.8 29.9 41.8 25.2 37.6
= 19.6 22.4 47.6 21.8 12.6 23.2 58.3 36.4 61.3 221
SME (%) 34.0 37.5 39.6 33.7 26.1 39.3 31.9 25.6 45.9 33.7
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2.CKD &JRIBIN, : RITRMET (11.26+2.28) 4 , #ZE 2018 4 12 A 31 HHH CKD A&¥% 4 920 & , ¥l &%
A 83.43/10 FANE , FET RV A RBGIERR X N KA TRER N RIA'E/NKER 1689 % (28.61/10 A ALE) | ¥
PRIE'SR 1396 & (23.63/10 A ASE) . HEEMER 6284 (10.59/10 AAE) . B/NEBR 5354 (9.0410 A
F)  SmMESH439% (743107 j\¢ . 3T CKD RIRZESTRAT (87.83/10 T AL vs. 79.89/10 T AFF)
1£ 10 MR B X F A /RIEME m AR %;EE;—E BOmRMK (B1) . AABIHERE , B (86.37/10 FAF)
F=60% (132.06/10 FALE) . XHFREEANERRT (885110 FAGE) . KEFHA<20 000 It (84.60/10
AAE) . NFETRIWE 103.22/10 ANE) BIAEECKD £IRERES (k2)
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ANEE)
M5
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T 294 738 2 869 81.27
FRA (#)
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XA
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T 280 253 2284 68.16
it R E ARHEMSRATRNARERBSITEEN (P<0.001)
3.4TEARS CKD &R R A KB
(1) MR - MEETF AARSAB/RIRIMEE , HaTRAESBM CKD EfmXIEMN 18% (HR=1.18 , 95%CI :
1.05~1.31) . fEX4FIRMABMS , CKD BRERMEFETERN KR (HBBKRK P <0.001) , SARIRIEE
SRR R & MEL , R4 < 15, 15~, =225 % /d B CKB 2/W K HR H ( 95%CI ) % 7l A
1.14 (0.99~1.31) . 1.14 (1.01~1.30) . 1.35 (1.16~1.58) . W3 3.

& 3 ETEAX M B WA RS HR E(95%CD)]

X B
PSS EP i Bt Tt fER P
]
MR KR 2o 0.949
MARERABIR 1.00 1.00 1.00
kAR 1.04(0.88~1.23) 1.08(0.90~1.30) 1.15(0.74~1.79)
WHTRME (3z/d) 1.13(1.03~1.24) 1.18(1.05~1.31) 1.13(0.93~1.37)
<15 1.09(0.98~1.22) 1.14(0.99~1.31) 0.99(0.79~1.25)
15~ 1.15(1.02~1.29) 1.14(1.01~1.30) 1.60(1.13~2.26)
>25 1.30(1.13~1.50) 1.35(1.16~1.58) 1.32(0.57~3.07)
PR P 1A <0.001 <0.001 0.051
HIER L 0.841
MAREA{BIR 1.00 1.00 1.00
B 1.36(1.20~1.53) 1.33(1.16~1.52) 1.42(1.06~1.91)
LETRE(g/d) 0.80(0.73~0.88) 0.82(0.73~0.91) 0.83(0.63~1.08)
<30 0.83(0.68~1.01) 0.84(0.67~1.05) 0.72(0.43~1.20)
30~ 0.74(0.61~0.90) 0.75(0.61~0.92) 0.94(0.48~1.85)
>60 0.79(0.67~0.94) 0.83(0.69~0.99) 0.56(0.18~1.77)
PR P 1A <0.001 0.003 0.192
KNTEE 0.897
15 1.00 1.00 1.00
th 0.86(0.80~0.93) 0.86(0.77~0.96) 0.85(0.77~0.93)
=) 0.86(0.79~0.94) 0.89(0.78~1.01) 0.83(0.74~0.93)
P P A <0.001 0.047 0.001
25MEH (BEBMIFIE) 0.301
Vi 1.00 1.00 1.00
B 1.19(1.10~1.29) 1.13(0.98~1.30) 1.23(1.11~1.36)
S OMERERE (FRIEEIFIE) 0.328
Vi 1.00 1.00 1.00
B2 1.27(1.19~1.35) 1.23(1.10~ 1.36) 1.34(1.23~1.45)

7 : HR : QSEL ; 181 Cox ELBINRIEENARERL . WAl XU, Bk, KEWA. KNEs). RE. IRE .
BMI, S/, #ERA ; SHTEMBRPRIRE |, ST Ya0RME,. YaTERENTEINAE R EKFHIRE LS
oh R ESHTIME |, ENESVTEMNFET AT

(2) EBERD : M TFAARHKABRIXBEE , BIBHE CKD & mRNK I/ 36% (HR=1.36 , 95%CI :
1.20~1.53) , MYRTKEE (HR=0.80 , 95%CI: 0.73~0.88) AJWXLIME. FEUFMREBMF , XL AARS{B/R
woB & OB B < 30 . 30~ . = 60g /dd & B HR {EH ( 95%CI ) 4 5 A
0.84 (0.67~1.05) . 0.75 (0.61~0.92) . 0.83 (0.69~0.99) , bFRXECFELMES (BEKLK P=0.003) , &K



3.

(3) KNTESN : TR FEEAES , F. SKFHENENERFRE D714 0.86 (95%CI : 0.80~0.93)
#10.86 (95%CI : 0.79~0.94) . D3 3.

(4) BER¥ : A BMI FIEMLSMALH (HR=1.19 , 95%CI : 1.10~1.29) FNFEEFIE B O AERE
(HR=1.27 , 95% CI : 1.19~1.35) #15 CKD X, IRBBLMAANTF , FEIAETEARS CKD RN AIX
BRI ES (FTBEXEMERP>0.05) . &3,

Wit

ARFFRET CKB BIEMEASIFT SR 7 R E 10 MX CKD WATRZE R HRITRFES 5N, SR , K
E CKD X mEHFHEPRHXMAFES , MANS/IKERATEERT. B, EEEAREES ; PakF
KNIESNFI S FTIREE CKD AIRRERAL , X4 aiREA A SIE I H A m RS .

EARHRF |, WMWK CKD KIRELERN S , PERRSEFABIIE B RMERM X ATE S STEE TREAEX
02, E—TT TR RN E RO TIRE |, REAIR T ATBES R RR. S EF M s FF S8 I e LMK
TREERREIGM™ |, XL CKD WmAME U RA T CKD ARE LAY, B ESE FRREUEMEIRE , FKERE
RIRBREHBES/ NSRBAEERE , BZEBERmHEMRE ", BREAHRPE/NKE LR
CKDJREFIFEAL , (BT AR HERIE SRS B/ NK SR 2 A+ 800

ABFFRF CKD BIREPA BN MBI SR EIRESERAM. —IEFEETHXIFRRIAIIFRMUNT 106
094 ZEARXR , KIMER =50 L. BHAR CKD AREES", SIEMEERIE KSR ERTTEREMTNL
TINSRZFENERKE . NIMARA ) CKDY, Bti|RAIKERITRESHRERR , 420 , ERERNFRPE
RAMEIBEMEIAERZIN, A, BHRIRIE, KBS ANMERAEEARMELEIES.

BRAE X TR AR S 7EENS CKD FREKII R A—. —TEA 104 TR, 5K 2 755 719 XA BRI EZE
SR IR AR E &4 CKD IR IEAN (OR=1.18 , 95%CI : 1.10~1.27) , K&K L E KL CKD HIXEFEE
(OR=0.82 , 95%CI : 0.69~0.98) ", ARG EARIFRLER —K , JIE T RIFEFEF AT CKD 24T
R E A FHIEE.

SR, TIEXRBS CKD XK RGFEA—. FEMRNIER— AR HT. BHFAER/N R
Bt EAEREAE. SERVIER R RIIFR™ ., AFRBEEXT 10 MEE QK 50 &7 AHITT KX 10
RERVT , KIT URTREXT CKD XIRNRFER , X—ER 5TV 24 S0 E B X 3 KRR 10X
(ARIC) BFFZU™. WBERRIFERRNEMFNSIEARERE , BRI RITESa 2 EERA BEREF X,
AN |, RN AMAER CKD RES3EMN , FREEERIBAMZRERRE. SMESERAEMRE , MXLLFE
CKD &jm X8,

fEREE CKD EAMNWEZENREZZ —. REBMI#T Z AERMEN , BEEAEFTEX Y EHENIRE.
TEERMRAET A A ERNERE™ ; TIERRERMNALAENT , FEHWIAARBIEE T RERSURMEHER". £H
AIF B —THER I R A IAERS CKD AR RMEEL BMI B8, ABFREE]T ZMHER | IRREFEREA
CKD HIFR/AEREF , MUFEXRE BMIAMAE |, T EN AT IEE S OMEERTEFRAIIE.,

ARBEEES . BEAEKXR, BAKREK , FEMNEEST CKD #1778, BhEE—CHNFRME. B,
ARREXREFARNNEEH AR RN RBIRRE | TREFEEERE X, AMRNARLEREEBETER
EfTSE e |, —EIUIEPRSRIER CKD fRBIR AR MBAANRAS , AMEMEEFEARS CKD ZBK%
BX. =, AR{FIBELAERENEEARNGEEHTERLE , ANMENEEAREEII RS %
ST, ARREKBENMEZ L NS CKD REHIXEK , FEEMAIRETERNEMXGEEMA SRR, s,
A FTAERIPIYN T —RIBERIRRE R I TN , BRRDMEFIERER | MAHRBERIRRNZ0,

RERTR |, KE CKD AREEMXFARFFHFEER A, KB, AhESNREFESHEEARXNERS
CKD &f@iX. £ CKD [iiaLEd , FEMEX ARMBERET |, IR ARASAENE , REBETBE, 3F
ANRAEANEFERIH T,

TR Fra1EE BIATTA

EHdt B ATE SN CKB T B ARSI AL 21 & T B X I AEANAE & ; BB EHEERA.
=, FEUMEFOH 10 MRB X IVAZER TEA R

HEEBTEER 5 - SW/MEBREIE. WIUES ; £UE - S0toNT ; RWiE. B - M ARME. SERME.
KRB REE T, ; 2pak. 3G, BRM. BV SR, XEVEE ; REA. B, =30 mB &It A
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