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The effects of body mass index and gender difference on the prevalence of chronic
kidney disease in rural residents in north-central of Zhejiang
HUANG Fu-han, ZHAO Xiang, YAO Jiong, et al
Department of Nephrology, Huzhou Central Hospital, Huzhow, Zhejiang 31300, China
Abstract: Objective To observe the effects of body mass index ( BMI) and gender difference on the prevalence of chro-
nic kidney disease (CKD) of rural residents in north-central of Zhejiang. Methods In four different villages of north-
central of Zhejiang, 118 villagers groups of inhabitants ( more than 5 years) age more than 18 years old were sampled to
receive a questionnaire survey in chronic kidney disease, and to test BMI, kidney damage index and related risk factors.
Results

patients in low weights groups, 578 cases of overweight, 144 cases of obesity. Peak incidence of ACR and CKD in pa-

Screening from 1 627 cases of residents with complete information, there were 851 cases of normal weight, 54

tients with BMI of 18.5 —=23.9 kg/m’. According to the data of rural population distribution in the sixth census of Zhe-
jiang province and after age gender standardized, ACR prevalence was 7.88% , eGFR decline prevalence was 2.37% ,
the total prevalence of CKD was 9.21% , Binary classification Logistic regression analysis showed that gender, age, histo-
ry of hypertension, FBG, UA, BMI were the independent risk factors of chronic kidney disease. Conclusion The prev-

alence of CKD of rural residents in north-central of Zhejiang has a growth trend as BMI increased, the prevalence of fe-

male was significantly higher than male.

Key words: Body mass index; Gender differences; Chronic kidney disease; The current investigation
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i, o fEGTHR E K, AR ER 0. 05 ;5 p 45 A48 14
A B A, AL B 10% 5q = 1 - psd FEAVFIRZE,
HARHL d =0. 15p, HHEABFEARTL 1557 N, % I&
B4 R 2 FMELLIAF] 100% , A K 10% FEAS &
AR B N B o A T 0, 2 B i A N 11 B 43
BRI XS 5 1 713 Ao BRI e RAE 48 0 A 51, fix
LI AA = 5 342 N VPR 447 N DK AEAT 591
N BERFRS 274 N3 1 654 2 54T s RAR A ABIESE
IR XS 5, BN 96% o AWFFT A B e B2 5
EaEiinlins

1.2 R 7k

1.2.1 A& HRREAH R CKD &7
%o VIR A 9 L AFE X B 55 TARE AR il 51, oM
A HOO T A T LA T — I R B R I AR A
UL 2 IR T B R A . TR RO A A
RIRASIFFE Y A 28 FE S, SR 29 5 I (8] 7 48 5 i At
DM 55ty , 2628 F s [) 22 6 O b 8 2 DLl I 48— RS
H R A R A T I ) G A AR AR . IR A R BT
201544 A1 H—2015412 A 31 H,

1.2.2 RS

1.2.2.1 gl A4E N2 BOR (R4 AR 1
Sl B ISR O SO RRE S ) AHOCHE S (P2 P
JIESR e I R PR LA S O LR ZE il 2 oy 48
PRI ) RRIR 25 (M PR 25) AR s A7 2T 5
CKIAWAR AR 50 ) SE 4%

1.2.2.2  IKkgkads e il B AR
WC . WHR Y45 [ ( systolic blood pressure, SBP) | 77k
JE (diastolic blood pressure, DBP) , 31115 BMI, BMI =
PRI k) /B4 ()

1.2.2.3  SEEREA A AT o0)E A 14 B IORE S R
(A& BRI K PRI 2 1 (DL e 2 PR R
IMMAGE 800 ¢ 5& 4 1 73 A%, f 22 #5053 2% Lp it
) DRIWLEF, 7155 K B8 B/ LS LB (albumin creati-
nine ratios, ACR) ; 25 i #if B 22 & A eF i ik Ui 5 ml, 35
O UM o 42 A 3h A3 A ( Olympus AUS400 ) £
0 175 UL BF ( serum creatinine, Scr) | JR iR (uric acid,
UA) 25 & Ifi Bk (fasting blood-glucose,, FBG ) | =t H il
(triglycerides, TG) . i JiH [& % ( total cholesterol, TC) fi§
2 FE NG 2 [ IH[# % (low density lipoprotein, LDL) | 5 %%
FE N8 7K 1 TH [# % ( high-density lipoprotein , HDL) 4§,

1.3 FIEAT A

1.3.1 CKD il

1.3.1.1 HEHMR:ACR=30 mg/g, i ACR 7E

30 ~299 mg/g HE HEE K, =300 mg/g i B
HHEK, ACR=30 mg/g, fFEEM A =3 N H ,i2Wh H
EER

1.3.1.2 B/heRyE TR MR4EH E CKD B35
BIAZIE ) MDRD 243053 B/ Nkt % (eGFR) 1
eGFR[ml + min™" - (1.73 m®) '] =175 x ( Hit-
Per) "2 x (AE#8) "' x (0.79 44%) . HitPer Sy Hi-
tachi7170 3 A AR Ser, B0 mg/dl, AF#E LA R
%, eGFR <60 ml/(min + 1.73 m®) 5 LR 'B/Nek g
1.3.1.3 CKD pyizlr = MEFRE IR st
ABRE MR FUS 22" (KIDGO) 2012 24547 1T 1) 48
P FE S I PR S B B T B 3R R % B
BRUELD R T REHY 1 4588 2 S5hriE,

1.3.2 B2 #R4E 2011 AR R AR pE 2 o N 4 il 2
SN Jie 4 o 7 b L A T TR 7 3 T SRR
R S AR BN IS B BMI S [ B v P I JrE 1
X

1.3.2.1 (R WibrifE  (AE DK (BMI <18.5
kg/m”) , A H IF % (BMI; 18.5 ~23.9 kg /m’) , i &
(BMI:24.0 ~27.9 kg/m’) , IEJHE( BMI >28.0 kg /m’)
1.3.2.2  BAEAHOHEIEREZKT P EIERE . WC,
B =85 cm, 4 =80 cm; WHR, 55 =0.9,%4:=0.85,

L4 SitFax FARFRUERS, & AH Epida-
ta 3. 1 SR ATFRAL, I 200 38 A 5 A — S PR 4
o 1 SPSS 19. 0 Bt A #- A T et 2% 40 b o ARG VL
AN F A5G T 2 R il XN FAR R 51 53
A7, 115 MS 5 CKD BypRifEfb B 38, & HERORH
AR ASRECE 4 L, BRECR A X K5 s IR S R
IR R x5, I ELBCR T ¢ RS0 B IE « A,
ZAI SR 22000 R X K RE AN AG 36
XFESE A AT fig 5% R A% & (eGFR TR ACR [ CKD) 19
FiT A R 2R AT B R 50T, 2 5 50 i B R R A AR
4% . BMI, WC . WHR , SBP . DBP , FBG , UA . TC . TG .
HDL-C \LDL-C ; 28 FLPR 22 43 B i 128 H3 1 B R A g i
HAR R, A Z B ZR AL 41+ Logistic ( Forward ) [A] 5 43
Br, #EATKHE =0. 05, HIER/KHE =0. 01, 434 18 7 & ik
WA e 46 B (ACR + | eGFR + [ CKD + ) (197 57 i
2 # R

2.1 BrRxFeREAFE ARG AL 1 654
NS MBRGORIAS 238, SEBR ABEREAR 1 627 N, i 3%
N 98.37% o MR LI W AR o S0 A R R
TEH A 851 ] A AR 54 ], W& 578 ], IE ik
144 ), Ho Bk 602 4 (5 37% ) , Ltk 1025
(5 63% ) 4F 1% 18 ~49 % 295 fi( 5 18.13% ) ;50 ~



- 1464 - e Y

2018 4£9 A% 16 45 9 1)

Chinese Journal of General Practice, September 2018, Vol. 16, No. 9

69 % 1 037 f (5 63.74% ) ;70 ~ 89 % 295 fii (
18.13% ) s B0l AR 1 211 46 ( /5 74.43% ) ; T. A 302
B (5 18.56% ) s HAth 114 il ( 5 7.01% ) ; SCALFERE
SR 762 (15 46.83% ) 5 /N2 558 il (5 34.30% )

B 236 i (4 14, 51%) 5 & R E T I (L
4.36% ) o ZAEE N AERRIEINZR 1 iR, AW
R B RAE I WC  WHR SBP DBP Scr ,UA | FBG
TG TC \LDL-C J¢ HDL-CEEERFFEUNZR 2 FR.

&1 ZKERANDFRAELH(%) ]

mH B (% ) REAK(n =54) PR IEH (n=851) HETE (n=578) EJHE(n =144)
P 5] ik 602(37.00) 17(31.48) 328(38.54) 214(37.02) 43(29.86)
ik 1 025(63.00) 37(68.52) 523(61.46) 364(62.98) 101(70.14)

AR (H) 18 ~49 295(18.13) 12(22.22) 168(19.74) 92(15.92) 23(15.97)
50 ~69 1037(63.74) 29(53.70) 522(61.34) 387(66.95) 99(68.75)

70 ~89 295(18.13) 13(24.08) 161(18.92) 99(17.13) 22(15.28)

Ll KR 1 211(74.43) 33(61.11) 671(78.85) 405(70.07) 102(70.83)
TA 302(18.56) 16(29.63) 129(15.16) 127(21.97) 30(20.83)

Hofth 114(7.01) 5(9.26) 51(5.99) 46(7.96) 12(8.33)

SCAL TR T 762(46.83) 30(55.56) 392(46.06) 267(46.19) 73(50.70)
I 558(34.30) 12(22.22) 308(36.19) 190(32.87) 48(33.33)

oy 236(14.51) 10(18.52) 115(13.51) 90(15.57) 21(14.58)

B 71(4.36) 2(3.70) 36(4.24) 31(5.37) 2(1.39)

R2 ZRERMIELFHE(x +5)

i H YA IREK(n =54) IREIEH (n=851) T (n=578) RERE(n =144)
AR () 59.47 £11.13 61.32 +14.74 59.32 £11.50 59.64 £10.38 58.98 £10.18
WC(cm) 82.71 9.19 67.82 +5.48 78.24 +6.66 87.57 £6.50 95.23 +7.65
WHR 0.89 +0.07 0.82 +0.08 0.87 £0.06 0.91 +0.07 0.94 +0.06
SBP(mm Hg) 137.99 £21.13 132.70 £19.73 135.55 £21.48 140. 81 =20. 88 143.01 £18.05
DBP(mm Hg) 81.73 £12.02 78.70 £11.72 80.27 +11.63 83.45 £12.37 84.60 +11.54
Ser( pmol/L) 68.04 £25.72 66.51 +16.34 68.19 £29.99 68.39 +20.88 66.36 £17.73
UA(pmol/L) 299.46 £82.05 266.53 £88.91 287.77 +77.52 314.28 +84.43 321.42 £80.97
FBG (mmol/L) 5.90 £1.76 5.60+1.16 5.82+1.77 6.00 £1.78 6.13x1.77
TG ( mmol/L) 1.66 +1.18 1.11 £0.47 1.46 +1.02 1.93 +1.36 2.06+1.14
TC( mmol/L) 4.72 +0.91 4.53 +0.98 4.69 +0.88 4.78 +0.92 4.77 £0.96
LDL-C( mmol/L) 2.58 £0.77 2.32£0.81 2.57£0.72 2.63£0.82 2.59 £0.89
HDL-C( mmol/L) 1.39 £0.37 1.67 +0.34 1.47 £0.38 1.29 £0.33 1.27 £0.34

7 :1 mm Hg =0. 133 kPa,

2.2 REVKREE AR E K CKD &5mE

2.2.1 A[A BMI P51 AFE R I CKD B M4
KIDGO J&F CKD & X S22 Wbl , AR U i 2 2 A 4
CKD 5 202 i) FH ARG 12.42% , 2L T8 5 75 IR
N ARG 2 R XN AR i bR AL s
CKD M HIFR N 9.21% (95% CI:7.80 ~10.63) ,H
i ACR B E K 7.88% (95% CI:6.57 ~9.20);
eGFR R G R H 2. 37% (95% CI:1.63 ~3.11),
OFi BMI 432 R E 5 Ik # CKD B E R 7. 31%
(95% CI.0.37 ~14.51) ; /R IE# # CKD HK RN
9.60% (95% CI:7.62 ~11.60) ; # T # CKD H iK%
H111.49% (95% CI:8.89 ~14.13) ; BEE CKD Hi
ZH19.10% (95% CI:12.68 ~25.77) . Z i HRIK
R BMI AR S, ZREHITTERL(K =
3.100,P =0.002) . @%b : 5% CKD g %
H7.35% (95% CI:5.27 ~9.46) , 41k CKD iK%
11.02% (95% CI:9.10 ~12.96) , 41 CKD g5 20

BET R, 2 R R A G X =6.79,
P=0.009), QHHAFEHS i :30 ~49 % fE R CKD Hi
ok 4.27% (95% CI:1.96 ~6.60),50 ~69 % i [&
CKD %K 10.71% (95% CI:8. 83 ~12.61) ,70 ~
89 % Ji & CKD i %H 23.37% (95% CI:18. 54 ~
28.35) . £ A B R B AR I8 1Y A G e A, 25
AYIFE (X =7.239,P <0.001) , )L 3,

2.2.2 AJA BMI,WC . WHR J&[% CKD % 34
WRANR] BMI,WC WHR J& [ CKD £33, 458 8
TR R Y 171 5] ACR @ R, BMI £ 18.5 ~23.9
kg/m’® ] ACR # i} 2 45 85, H Rk 4 5k 24. 0 ~
27.9.=28 % < 18.5 kg/m*, 43 Wil 5 ACR # 4 % 11
42.69% 39.77% 14.62% }% 2.92% , % Wi R BA
et X (X' =3.075,P =0.002) ; ACR ({5t % i
WC WHR 3 mshn (x> 43914 7. 988 K 14.420;
P {E 435125 0.005 2 <0.001) , 2= 5 HA Geit# 5 o
Bkt 56 4] eGFR R R4 Ja B rp, BMI 7F 18.5 ~23.9
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kg/m” 1] eGFR I A Hy 3245 5, FLiR 43 il 24,0 ~
27.9.=28 % <18.5 kg/m’, 435l 5 eGFR N B i ) %
1) 51.78% .30.36% .14.29% ) 3.57% ,{H % % L4
TH#E X (x =0.367,P =0.714) ; § k5 ) 202 i CKD
JEE T, BMI 7E 18.5 ~23.9 kg/m’ [A] CKD # H3 #45%
L, ORI N 24.0 ~27.9 . =28 2 <18.5 kg/m’, 4}

s CKD #3143, 56% .39. 11% . 14. 36% K
2.97% , G iR AA G5 X (X =3.100,P =
0.002) ;CKD £ H 2 WC, WHR {19 54 K i B i (
SRR 7. 446 J% 13,250 P {H 45 R 0. 006 K <
0.001) , 2 5 HA Se 12478 3

T3[R BMI PEH AR B 4547 (U 5

EWTER FRf

o St ) (%) BEILE(%)  95%CI(%) X Pl
BMI USERuR iy 54 6 11.11 7.31 0.37 ~14.51 3.100 0.002
N 851 88 10.34 9.60 7.62~11.60
W 578 79 13.67 11.49 8.89 ~14.13
B 144 29 20. 14 19.10 12.68 ~25.77
PR o 602 58 9.63 7.35 5.27 ~9.46 6.796 0.009
peglca 1025 144 14.05 11.02 9.10 ~12.96
AR (%) 30 ~49 295 13 4.41 4.27 1.96 ~6.60 7.239 <0.001
50 ~69 1037 118 11.38 10.71° 8.83 ~12.61
70 ~89 295 71 24.07 23.37% 18.54 ~28.35
TE: 530 ~49 SAEIRATHEL, P <0.05;15 50 ~69 % AR LA, "P <0.05
* 4 AE BMI.WC . WHR & CKD g%
TH . ACR eGFR & CKD
#il(% ) X i PE #il(% ) X i PfE (%) X PE
BMI(kg/m*) <18.5 5(2.92) 3.075  0.002 2(3.57)  0.367 0.714 6(2.97) 3.100  0.002
18.5~23.9 73(42.69) 29(51.78) 88(43.56)
24.0~27.9 68(39.77) 17(30.36) 79(39.11)
=28.0 25(14.62) 8(14.29) 29(14.36)
WC(em) B <85,% <80  58(33.92) 7.988  0.005  26(46.43)  0.131  0.717 71(35.15) 7.446  0.006
B =85,%=80 113(66.08) 30(53.57) 131(64.85)
WHR H<0.9,%7 <0.85 47(27.49)  14.420 <0.001  22(39.29)  0.070  0.791 59(29.21) 13.250 <0.001
$=0.9,%=0.85 124(72.51) 34(60.71) 143(70.79)
At 171(10.51) 56(3.44) 202(12.42)
2.3 CKD &% R %6 Logistic ®1)a o4 LIZ15H 3 3w i

12 CKD AR (4 =1,76 =0) #4743 2% Logistic
L 24T, PR S AZKHE =0. 05, BiIBRKHE =0. 1,24
P AF IS 5 IR S FBG \UA (BMI 8 1] fig%f CKD &
A VR JEAT S ) B R R 398 Logistic [A] 1543
B, 53 R O RS R IR R FBG  UA (BMI )
A& CKD [ty fa &, Wk S

F5 CKD fER K E M Logistic [ 4347

5iH B SE  Walds Pfi  OR{Y 95% CI

PR 0.561 0.173 10.523 0.001  1.753  1.249 ~2.460
R 0.773 0.142 29.752 <0.001  2.166  1.641~2.859
EILESR  0.705  0.169 17.379 <0.001  2.025  1.453 ~2.821
FBG 1.064 0.196 29.378 <0.001  2.899  1.973 ~4.260
UA 0.766  0.187 16.731 <0.001  2.152  1.491 ~3.107
BMI 0.203 0.112  3.269 0.071  1.226  0.983 ~1.528

AR, CKD(Y) : 1 = 2,0 = & ¥ 1 = 5,2 = &0, 4R i
(%):1=18~49,2 =50 ~69,3 =70 ~89; @ Ifi. & &' :0 = J& (SBP < 140
mm Hg, 5, DBP <90 mm Hg) ;1 =7 (SBP =140 mm Hg, 5 DBP =90
mm Hg) ; FBG(mmol/L) :0 = <7.0,1 ==7.0;UA(umol/L) :0 = B <
416,0 = 4Pk <350;1 = Bk =416,1 = &oPE =350, BMI(kg/m? ) ;1 = <
24,2 =24 ~28,3==2=29,

PR IS (CKD) C 8k A IA ek — A4 HA Bk
SRR A3 DA R, B AU AR B s 1) S s [
2, W RO A PR R R K =, Bty 1 s
CKD Wy kA5 K%, T — M ABE CKD & JEAH G 2R
IR R B L o TR XA i B 1 JE RS
BRI, BRI, FRATTAR YR B B0 ) 4 = B X iy b
BRAAT S B, H & BAAT S R CKD fR55 5 fifi BMI 3
Jnmig

BEJHE 2o ML AP0 LA B CKD a2, BHi kR
CKD fe g BERI R ZE 2 — 34 30 48, b5
T E LA R T AT 8E i, Al 2B 7= g pLk AL, A=
AT By s, T &g e Ok R & . 3818 CKD &
9 SR (R 25 A6 AT e 1, R &4 24. 2% 19 55 PN 33. 9%
Lot CKD g 00 45 I AR 51 0 BB A Fb T
o, B N O A ZIHE5E R 45 R 7R, BMI 5 CKD 1y
KEAEY R R, 2013 4 — 10 2 5 os 7 E BRI
CKD %350 12. 5% ,CKD FUFE LRI i 2 N 4w
i DX ) R e T A () A M e S B R R AT
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AE R T E AR K 2015 4P g R 24 R R
BExt 6 852 4 v [ A HEAT T — T BASI 5T, 378 i T
FIHERESE: CKD RGP £ 2017 AEHTIT - M S
B — R B — e ZE A AT B, 6 AR R A AR
CKD JRUR: i BMIT (1 38 1 700 385 i, JIE S 35 19 XL B ¢

2117
mt

AWFFLWILAE RN AR T 2 R X
AR VE R A AT AR AL IS BOFFE 45 5 BoR , Wi
At i AR T R CKD ARfb B R 7. 31%
(95% CI:0.37 ~14.51) ;& IE# F CKD Hyg% N
9.60% (95% CI:7.62 ~11.60) ; #2TE #% CKD k%
9 11.49% (95% CI:8.89 ~14.13) ; iBJiEE CKD 25
-k 19.10% (95% CI:12.68 ~25.77), CKD iR
bt BMI WC , WHR 5058 (K 38 im . #5250 Fo s 98 1
CKD #Rfb B %8 7.35% (95% CI; 5.27 ~9.46) , 4
P CKD % 11.02% (95% CI1:9.10 ~12.96) , 41
CKD Sl B m T ok, & L E R A Gt 5 X
(P<0.01) , s R 5 EAFR—3"™ . AP Lo-
gistic [A1J9 5B T, 45 31 AR 5 IR 52 FBG  UA |
BMI #J CKD fyh <7 fa i R 2

ACR J& CKD $#AEME I PRI BL , H.15 15 FUE55 B 45
EZAAFERT . 2SR B, I B
TV IR, 5 K e v L 005 8 FR 9o B I 2 s
Jaykk T BERE AL BT R Rk B R IR ER S5 AT | 40 M
s W R, R T b SR R T b
PEAL KB R 2, W JE b s 17 T 3 4%
i R ACR ISR R o T LA REAS L
{32 CKD % 25 (9 5 6 9 26 22—, [l i i 1 CKD
o 55 B SR, A v A R 5 1 A F) — 28 90 U e 2 i 44
o ORG., AHFZE 347158 2t Wi v ep AL 35 4 95 4k
R S BMI 5 CKD H 3 1) B0 I 2, 45 5 R,
ACR B2 8 7.88% (95% CI:6.57 ~9.20) ,ACR
o Bt BMI WC WHR [ K i 860, 24 54 4
T2 X 1 eGFR T &5 BMI,WC WHR fy3# K TG
H B E R RGE T FE L UL E I RE AR
ACR 6 H A0 35 TR 35 1E 3 R A v PR B R 5 T
eGFR T PS5 BMI #K T,

AR5 4 RN EE CKD fry HAA A FTRL A 1 A I
I Jhe AR A 034 2 S ORI 8 o, B A 1 /N BR 1 0
ok S5 2RI 3 A v PR R SR 44K T 7 L Y
BRIV G 1T, K0 B /INER P9 R 30 5 3505 /N BR A
1k, BT S B, B CKD XU . 53 4, IRk 5
B I T Eh R B I, AU B s I, A
T 3ok B A2 AT S0 A 05 I L LA 0, SRk

IL, IR AR S, RIS R 5K R [ R S
(RAAS) T, B8 B 32 40 W6 M1 JBE 15 AR 48 >
ORG 1 Bt A B g i ey I A S P BLA: B 7, 250

AR N U0 ™ ARSI H AR AR 0 A 45 2R .

N, ZNEE30 ~49 %R E CKD BN 4.27% (95%

Cl:1.96 ~6.60),50 ~69 % i CKD BmERN
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