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[ Abstract] Objective To explore the mediating effect of physical activity on association
between sedentary leisure-time and obesity indexes among hypertensive individuals. Methods
After excluding of those with a prior history of heart disease, stroke and cancer, a total of 20 178
hypertensive participants in the China Kadooire Biobank (CKB) study from Wuzhong district of
Suzhou city were included. Mediating effect analysis was used to analyze the mediating effect of
physical activity (PA) on correlation between sedentary leisure-time and body fat percentage (BFP),
waist circumference (WC) and body mass index (BMI). Results After adjusted for age, gender,
smoking status, alcohol consumption, education levels, intake frequencies of meat and intake
frequencies of fresh fruit, sedentary leisure-time (SLT) was negatively correlated with PA (8=-0.246,
P<0.001), but positively associated with BFP ($=0.061, P<0.001), WC ($=0.087, P<0.001) and BMI
($=0.071, P<0.001). After including the mediator variable PA, the direct effect of SLT on obesity index
was still significant. PA was negatively correlated with BFP, WC and BMI (8=-0.052, -0.083 and
-0.028, respectively, P<0.001). Analysis of mediating effect indicated that the association of SLT with
BFP, WC and BMI were partly mediated by PA, the proportion of mediating effect was 20.820%,
23.421% and 9.915%. Stratified by gender, PA had mediating effect on SLT and all obesity indexes in
women, while only on SLT and BFP and WC in men.Conclusions There is a significant mediating
effect of PA on correlation between SLT and obesity indexes among hypertensive individuals.
Hypertensive patients should increase the level of physical activity and reduce sedentary behavior to

achieve a profounder healthy effect.

[ Key words ] Hypertension;
Mediating effect

Fund programs:

Physical activity;  Sedentary leisure-time;

Obesity;

National Key Research and Development Program of China

(2016YFC0900500, 2016YFC0900501); Kadoorie Charitable Foundation in Hong Kong of China;
Wellcome Trust in the UK (202922/Z/16/Z, 088158/Z/09/Z, 104085/Z/14/Z)

VT AR FRIE JE R v R A LA
PRI RO 3, 2013 AF AR\ A B 119 L B
Btk 46.5%", C 2 E - E I A dE TR
()R A 2 B, e L O I A5 95 AN A 5 1 e
Z1E 5 SR =7 | WA S 8 1 Y T S s A =R 1
HATEARE A Bl BT AR 1 2,
PRIR IR AR AT A B ] LR T3S ™ . ZEAR T35 30
HRARAT Ry SRR A OCH b, BRI 9T R R WA )
& S5 MR AR AE SR (HFR AR AT SR Z
[i4] B K 22 BOCHRRN AR N UEHE A BR™ . 5 — A
FEARLL , e 1 N AR 73 gl Kk S AR, I HLE
JHEAE e I AR P B LB 5 B T Ao DR
SRR e ML AR 0 3l S OHAE R A A7 R 5 R e
R R o ASBIFSE R v 108 A s i s v
331 H (China Kadooire Biobank , CKB) (1) 75 M H7 5=
o X A, DA IR AR AR 42, %0
PRI SHAE DR IR A 17 A 5 18 RS A DG I 1 Hh A
AR, Ay e v I AR AR 1 O AR S R

M&R57H %

L WFSRE X4 M i 2 p X & CKB I H 5 2

— . CKB JEZ XG0 A AR ifE , HEBR bR LA KI5 H
FEANEH L SCER[12-14] 0 RPIX I H 5 [ 2004 4F
11 A 22008 4 1 H 1 25% 35~74 % 8 48 X 5 1 J2
VEA e AL SE 53 259 IR XF 5 o A AR 5T X
5Ny A B, ) IR 2 Wi AR o A (R KGR, SBP
¥I{E=140 mmHg(l mmHg=0.133 kPa) f1/8{ DBP 4
{H>90 mmHg, B A i [ #ept 2 /XS L BE e
W2 R il , s P KR 7 IR AR IR 2541, AR
AT A bn i e IR R T 21 124 A SR
LRI A R DG (396 N, IZE it (415 ), %
PERRIEE (144 N) R AT A T 15 S sl i A 47>
(11N, B B A R 1 s A g Ae 478 K B
THEFEE 2 20 h(9 A ARHR LBk e (1), 98
AGHT20 178 Ao CKB i H 28 55 XU 5 ik 58 WL
HUE PR ZS B, TG PR A 0 G 24 2 8 1 ]
ySE U

2. VAN K A AR — N A2
TR AR M5 SCAERR B R R B A IR 55 ) i
AHSRAT R (AR IS RN 7 306 Bh A5 ) i s A%
R A A ARSI 4 B v MR L A R
FEo Bk FH B A0 i, 0 B 5 R L
FVE LR RO i, o 2 RIA G321 5 i



FPAERA TR A A R 2021 4E 12 55 42 55 12 ] Chin J Epidemiol, December 2021, Vol. 42, No. 12 - 2127 -

S 118 e KA A — D A e (PR Ry R L 0
5512 Bl R G 2R A KBRS R — JE A
(B, B v 8 PRI IS 6 ) 0 (RS A 81 0.1 emo R
JH TANITA TBF-300GS {4 J57 4 Ji 73 #r A3 I 2 44< i
Eb 0 B SR 8 e X G 5 2 AR, IS 5 Y
S JE -G A, A RS AR T R U A LR P 1% i 388 5]
B9 A= 0 Fi LT R /ST B PR g 5 L A9 o e
TR AND UA-779 Il 31, B4 3 25 X 52 1
BRI & 2 YR MLE , 5 SBP 241l >10 mmHg, W # 47
55 3 U, e SR e 2 IR

3. FHOCRE AR T 15 B3 3k 36 m) o8 A % e it 2
— A PN T ) T AR RN A R R T 3 sh 2 I
ST E], SR R (1 2 A R [R]
DL B B YN R 5555 sh i) SR TR ], ARG 2 o
(metabolic equivalent of task , MET) JiZ BtA& 77 7% sl
B, AR R D 1 F A T 1 2K F (MET-h/d)
S HE 2 B MET WA 55 354K 01 % sh it 211
Bt ] Ch/d) A R AR, 4% 2898 Bl BRI UL SCik[16]
K LA 7 1 sh i e AR AR TS S O, BT
TGN R RE B TAE S8 V555 B AR B AH G
A 3 3% 2 A R DR PR AL B () 388 5 9 [ ) 5 X
G- B JE M 4 B 180 A/ 5 /AT R i
A ST B[] 7 B AR . BMI=ARHE (kg) BR DL &
R (m*)

4. Giito# o3 R I SPSS 25.0 8. Ry fdi 4%
i e AN e A = A ORI R I NS A
159 R AT kA bR 45 A5 e AT v AL Ak B (LA 1 5
KB 25 (HBR DAbRaE22) ™ o AHIFGE 2R F G A A
22 Cabanas-Sanchez Z " WF 5T, ISR E DLIE 1.
RN ERAAT S (h/d) 2 B 722 8 X IR Bn (RER 1K
JI EL A BMID) Sk PR AR 5 Y, 44 5 76 2 (MET-h/d) A vh
SAE M X XF Y (RN ¢ 0] 53R ELRERON ¢ Fl
[ 48U ab , o AR R A A2 5 M S X Y IR0V
a ;X R MU, b ] A8 G X Ja MR Y 1%L
N e, e, e, MR 22 2R H PROCESS v3.3 #1044
A BN A3 AT AR EAT A3 AT, R 4 R AR
JEFEL AR i LG 0 BMIL 430 i2E ABE R 538, >R 4
37 Bootstrap 12K 46 H A 2500 9 Sk 2 e R R A
R T 2% 255008 K HE 95%CT, TS AFE 5 000 Y%, 7
KK ME A a=0.05. FERLRL 2 BN A 2 AN PRAR B
VA HEALTRY AR 1. PR R AR S (S 7 ) A ] 5 B RY
2: FEAME AL 1 LAl bR R AR R SO R R A
JE HrE AR o A RO AR X AN (%) R
A B80S B AE SO T i o B B (96 )

TN c ERERRE], o yeexre
X 04) ‘ ‘
Wi s) e M=aX+e,
M) ’
a b
AT N ¢ TERHERR e, y=c'XtbMre,
&) €3]
Bl FAT A T IE S AR RS BRI HR R0 AR 7 ]

# R

1 — B 00 s AR B FT 3L 20 178 A A0 #r , He
8 941 A, 1 44.3% , 4E 1% (56.3+9.8) X, BMI
(25.0+3.3) kg/m?, FE ] (82.9+9.5) cm, A JIF H (30.0+
8.3)% , AR F13% 5 (23.2415.1) MET-h/d , PR PR #5412
18 (31£22) Wide WF5E NBEH, /N LR
14 148 A\(70.1%) , 2% 5 634 N(27.9%) , Kt J2 LA
12396 A(2.0%) . BRAEZH WA S 745 N (28.5%),
AW 11 941 N(57.2%) ;s BRI 814 N, 2%
AW 11 127 A, 43 50 5 5 vk e i R N B
9.1% F199.0%, 2= 741 4 it % & L (P<0.001) . #H
TE 2 % AR 3 938 N (19.5%) , A KA K 2K
4747 N(23.5%) , B REEAIKE 3 151 AN(15.6%) .

2. A OB A BT AR DA R AR LR L R
B AR T3 SRR R # A 1T SR REFE AR R TP Y
HANRICR B 2 S AR R R AR AT A AR L (B=
0.061, P<0.001) | I [ (3=0.087, P<0.001) 1 BMI
(B=0.071,P<0.001) ’EHIA SR L (K1),

A AR AR TG B S L OR R AR AT A 6T
JHEFE A 1 T B AE AT A St 2 (R AR L < B=
0.048, P<0.001; % [ : B=0.067, P<0.001; BMI: 8=
0.064, P<0.001) ; & iR IR # AL 17 R 5, AR 0 16 3
&g 1 (B=-0.052, P<0.001) . % [l (B=-0.083, P<
0.001) F1 BMI(B=-0.028,P<0.001) S i A %, R IH
AR AT R R 3 2 2 A7 ) A T (B=-0.246, P<
0.001) o MR IR F AL AT A XoF 8 B 48 B 119 L 2 3500 S
PR 3356 s 1) TR A BN B Bootstrap 95% B A5 X [H] A
W 0(FR2), R A AT H AL REHS 5
e A JHE A A L 1T L BE A% 38 144 1 1% Sh i A VE RS2
W NPT R . A7 I SRR R AR AT SRR LE |
JFEE L A BMIL DG HK v A 280087 43 ) o 5 2500 1Y
20.820% .23.421% F19.915%.,

E— 25X o 2 5 AR (R 3) , LAk 13
BITER IR #R AR AT R 5 45 B PR S B [ A2 AE 3000
1T 55 AR T3 3% S AE R PR AR AT R 5 AR i L N EE



- 2128 - FRAEA TR A AR R 2021 4E 12 A5 42 555 12 ] Chin J Epidemiol, December 2021, Vol. 42, No. 12

R IR AGER RS AT 035 3l 55 ML AR A SR

PRV - N Ba tfH
IR o i o B2 B B2
HfIE L (BFP) BFP= cSLT+e, ¢ 0.065 0.061 11.852° 10.830°

PA=aSLT+e, a -0.254 -0.246 -40.417° -38.711°

BFP= ¢’SLT+ bPA+ e, ¢ 0.053 0.048 9.194° 8.290°

b -0.050 -0.052 -8.125° -8.276"

JERI(WC) WC= cSLT+e, ¢ 0.103 0.087 14.743" 12.297°
PA=aSLT+e, a -0.254 -0.246 -40.417° -38.711°

WC= ¢/SLT+ bPA+ e, ¢ 0.081 0.067 11.204° 9.106"

b -0.086 -0.083 -11.030° -10.611"

BMI BMI= ¢SLT+e, ¢ 0.075 0.071 10.798" 9.922°
PA=aSLT+e, a -0.254 -0.246 -40.417" -38.711°

BMI= ¢'SLT+ bPA+ e, ¢ 0.068 0.064 9.360° 8.627°

b -0.028 -0.028 -3.760" -3.606"

TE:PARIITG 8l 5 1284 X NIRRT AL AT, i A A2 MO iR 135 3

PRSI Y 43 500 R AR EE HBETRL AN BMT; ¢ AR 36 X5 Y 1 B0, o 1R 3R

XX MBI ¢ AR MG XX Y B, b R4 X T MO Y A0 5 50080 1 R AR I GEE 2 B ) (P ol s 150080 2 TR AR 1 (A 03] A L ERTES

SCARRRBE (IS EREA B K SRR A 54P<0.001

K2 RO EHON B A B o3 i

. PR PRI AR AT Ry B AEOE NG X E SRR P g ARSI s SR PR AR X
TR A i .
friie BIE(95%CI) BE(95%CI) BAE(95%CI) BONAE (%)
-
o B | w2 B | B 2 B | Hin 2 B g
0.065 0.061 0.053 0.048 0.013 0.013
b
Pl H (0.055~0.076)  (0.050~0.072)  (0.041~0.064)  (0.037~0.060)  (0.010~0.016)  (0.010~0.016) 442 20820
0.103 0.087 0.081 0.067 0.022 0.020
BE (0.089-0.116)  (0.073~0.101)  (0.067~0.095)  (0.052~0.081)  (0.018-0.026)  (0.017~0.024) 21268 23421
0.075 0.071 0.068 0.064 0.008 0.007
BV (0.062~0.089)  (0.057~0.085)  (0.054~0.082)  (0.049~0.078)  (0.004~0.011)  (0.003~0.011) 9:960  9.915

TE B RIS GELERY) 03] s 00 2 el AR PR KA T SCIRRRE L LSRR SRTEEACR BEA

(IR R AEE A RN, . I EVAE B, FEAAR IR
ARFT R 5 AR HE IR v A T3 B i A 08 A
L AE A5 19.209% . 17.049% ; 764K R AR 1T
5 R R S B H A 7 35 B0 ) R A RO A T P
435015 18.092% #120.337% .

o

AHEFER I CKB BAS I3 M 30T H i 14 2 7 A
Bs  RTART 6 Sh e L R AR PR AL AT
O SRR AR B SRI S A R . SRR, AR
PR AR AT 5 T e b 8 DGR A AE A )
SN SN G , I BERE AL K A KR o
AR T AT 1 SR PR AL AT DA 55 405 Sy 22 B LD
PR HE A BMI S I 329 4776 P A RO, e 4 2%
IO T LA PR R A A7 DA 0 T ) 280007+ o L e
155 (23.42%) o (RSB PER ML AR K716 Sh7efk
PRI AR AT O 5 A LRI L8 S 3B P A7 A A 2%

INE 5 T 6 2 P v A AR v, 4% 0 3% Sl 7 R DR 5 A
1705 25 N8 48 Fr 1 SCIK Th B AEAE A 2800 . B
FE 285 X 8 7 fe I R AR PR A A7 S o B e
TERUAE T R T — 2 M S50

FEBE E AT & IR R A 1R 5 IE R (B=
0.234,95%C1:0.129~0.339) .BMI1(8=0.088,95%CI ;
0.047~0.130) S IEAH &, G 7 10 5 A G — 3K,
Ul B IR PR AR AT Sk RTORE n IE M & AR RS o
Gomez-Cabello 45 i % L & B, i A8 47 hy B[R]
Ko, BAE ANBER ARG HAKOF B o R IR I A AR A
— PP BT AR AT N, T A BRI AR 3 sk
- /D BRI AE SRR IR R A i — 2D
B0 RS PR 8 JRURS: o AR T3 3l 5 B PR s 1 DG Bk
D51, AT 45 R 5 BEAE 05T 7 11— 30’ . Gupta
ARG B KBRS 30 min FY PR R 76 SRR
AL AT R, R AT U8 2.4% ., BT 10 4R ROBIFSE
N BRI AT R SR AR D7 31>2.5 h Y AT A
L AT, 7R JER e 11 22 A AU A o =2 R AR



FPAERA TR A A R 2021 4E 12 55 42 55 12 ] Chin J Epidemiol, December 2021, Vol. 42, No. 12 - 2129 -
F3 B SRV BN B A RO A
TN PRTRITARA T Sy AN PRIR AR A Tl H B0 T3 By A0 A RO AR
B AR G : . . R (a
e BAE(95%CI) B (95%CI) BIE(95%CI) RONE (%)
(EE7N "™ " "™ - . . ¥ o
AL | i 2 A | i 2 A | A 2 BRIl A2
213
0.057 0.053 0.044 0.043 0.013 0.010
b
A (0.043~0.072)  (0.038-0.068)  (0.029-0.060)  (0.027-0.050)  (0.008~0.018)  (0.005~0.015) >822 19209
, 0.106 0.091 0.082 0.075 0.025 0.017
Wl (0.0860.127)  (0.071~0.112)  (0.060~0.103)  (0.053~0.096)  (0.018~0.031)  (0.010~0.023) =070 18.092
BMI 0.060 0.055 0.055 0.054 0.005 0.001 ~ ~
(0.041~0.080)  (0.035~0.075)  (0.034~0.076)  (0.034~0.075)  (-0.001~0.012)  (-0.005~0.007)
ok
0.073 0.070 0.062 0.058 0.011 0.012
b
Pl (0.058-0.088)  (0.054-0.086)  (0.046-0.078)  (0.042~0.074)  (0.007~0.015)  (0.008~0.016) 12048 17:049
0.103 0.089 0.086 0.071 0.017 0.018
e (0.085~0.121)  (0.070-0.108)  (0.067~0.104)  (0.052~0.090)  (0.012~0.021)  (0.014~0023) 0436 20337
BMI 0.088 0.085 0.079 0.076 0.008 0.009 0486 10.890

(0.069~0.107)

(0.066~0.105)

(0.060~0.099)

(0.056~0.096)

(0.004~0.013)

(0.005~0.014)

VE AR | PR REAT I W) 5 AR 2 Y B AR M) A TR SO IR BT KR BEA

B, PR 7305 sl 7 R AT L s/ B AU A b B HL s |
FARE AR e XU v o s

H A RIONE 3 AT S L 7R I R T AR D3
Bl R R A1 47 A 5 T R A S 45 o) 45 Ak 114 S B
A P AAE R PR Ak AT Sk S5 I 1] AR L
FTBMI SC B 19 A A A 43 i B 43 5 R 23.421%
20.820% F19.915% , Ui WK 77 1% 2 7K V- 7K I i Al
150 T 2O Bk & A B rhorT R HAT — 2 A AE
FH & i A HEEA TR D76 sh B R B e (5K 55 .
TAESE, T LAS/D B TR PR Al S B0 T SR A DG 4
PRI . AWFFXT 5 5 2 05 K BAE B AR
N AT 5 BMIY G R, AR WA B 736 2l i
A VER %25 5 T e 9k e AR 3 O A O
BIANR H0AT R 4 o REFED 5T & B0 IR R A — i
NHEAH EE, BMIBEAIR™, I HAHF 5% H 55 2o M I
T BEASTR], AN WA B 2 1 99.0% , Tt AR R A 1 55
PEAL (5 9.1% , {HL AR X F 5 2385 5 19 52 i LA B2 A
PLHAD T TSR UE o #F— T L AR S sl i)
TSROV G T & B R T T A L AR AT N
JIEL R T] £ v A 350 o e 3k 77.38%, 55 AR g 1% Bl
FE 1R LR G TR A RIONE 5 L, P RE SR KR
RN P S SRR i 11 N S e SR N R T 3
R BRLNE AR A T A UM AR IR A AT R 5 A
A AU I AN B S8 Al A 7 1 SRR T e R L
A REAFAE LA TR0 5 PR PRI Al ) g R e ) 1Y
BT BEAE Ry o — BV P 38 B0, e e & AR
RSP

AWFAFAERIRYE . 5, 5% S A4K 1 3h

FIR IR A8 1 A A R F R A X 42 [ 4R, W] REATAE
— 2 BRI . LU AT AR B AR BAY
e [ LA, DR RMELUR E . A IRATSE NIk
PRI A AT R A 3% 5 PR PR s 1] 4 1 FH 56 2R 4
HE T 1 S 5 0 ) AR T 3 B B A A AL
il LA B S A A R i — 2B RS

25 LTIk AR 73 S i R PR TR A
TF R XA R e, I RN BMI ()52 00 Hh 25 A7 38 43 v
BN o i L AR IO 2 FEUR s A o, oD Al
ApA], 4 A 4~7 d L BER B3 T 30~60 min [ 15
SRIETE SN, DIARAF AR I AR
FIZEIRZE  FIAT1E 975 IR 221 R 25 phoe
AR P A P R ST R F AT R B 2 K
NEE A EEB B L BT A T A S A 5 BRI T AR A B
i thy R )

2 % X #t

(1] Ehck, FhUINE, §E2, 2 (o [SIEBETUBT A 06 K 1)

figp 2 B v P RS JR 1 9 42 0 05t A 08 ()] v e L B 2
i, 2019 53(9):875-884. DOI: 10.3760/cma. j.issn. 0253-
9624.2019.09.003.
Wang YF, Sun MX, Xue H, et al. Understanding the China
Blue Paper on Obesity Prevention and Control and policy
implications and recommendations for  obesity
prevention and control in China[]]. Chin ] Prev Med, 2019,
53(9):875-884. DOI:10.3760/cma.j.issn.0253-9624.2019.
09.003.

[2] Abbasi F Brown BW, Lamendola C, et al. Relationship
between obesity, insulin resistance, and coronary heart
disease risk[J]. ] Am Coll Cardiol, 2002, 40(5): 937-943.
DO0I1:10.1016/s0735-1097(02)02051-x.

[3] McLaughlin T, Allison G, Abbasi F, et al. Prevalence of
insulin resistance and associated cardiovascular disease
risk factors among normal weight, overweight, and obese
individuals[]J]. Metabolism, 2004, 53(4): 495-499. DOI:
10.1016/j.metabol.2003.10.032.

[4] The Emerging Risk Factors Collaboration. Separate and
combined associations of body-mass index and
abdominal adiposity with cardiovascular disease:



2130

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

HAETRATIR A4 2021 4F 12 A 45 42 %55 12 8] Chin J Epidemiol, December 2021, Vol. 42, No. 12

collaborative analysis of 58 prospective studies[]]. Lancet,
2011, 377(9771): 1085-1095. DOI: 10.1016/S0140-6736
(11)60105-0.

DeMarco VG, Aroor AR, Sowers JR. The pathophysiology
of hypertension in patients with obesity[J]]. Nat Rev
Endocrinol, 2014, 10(6): 364-376. DOI: 10.1038/nrendo.
2014.44.

Ullrich A, Voigt L, Baumann S, et al. A cross-sectional
analysis of the associations between leisure-time
sedentary behaviors and clustered cardiometabolic risk
[J]. BMC Public Health, 2018, 18(1): 327. DOI: 10.1186/
s12889-018-5213-3.

Swift DL, McGee JE, Earnest CP, et al. The effects of
exercise and physical activity on weight loss and
maintenance[J]. Prog Cardiovasc Dis, 2018, 61(2):
206-213.D01:10.1016/j.pcad.2018.07.014.

Biddle SJH, Garcia EB, Pedisic Z, et al. Screen time, other
sedentary behaviours, and obesity risk in adults:a review
of reviews[J]. Curr Obes Rep, 2017, 6(2): 134-147. DOI:
10.1007/s13679-017-0256-9.

Churilla JR, Ford ES. Comparing physical activity patterns
of hypertensive and nonhypertensive US adults[]J]. Am ]
Hypertens, 2010, 23(9):987-993. DOI:10.1038/ajh.2010.88.
Nakamura K, Okamura T, Hayakawa T, et al. The
proportion of individuals with obesity-induced
hypertension among total hypertensives in a general
Japanese population: NIPPON DATA80, 90[]]. Eur ]
Epidemiol, 2007, 22(10):691-698. D0OI:10.1007 /s10654-
007-9168-4.

Ford ES, Zhao GX, Li CY, et al. Trends in obesity and
abdominal obesity among hypertensive and
nonhypertensive adults in the United States[]]. Am ]
Hypertens, 2008, 21(10): 1124-1128. DOI: 10.1038/
ajh.2008.246.

2B, A, ek, A5 e M P AT ST A ik
I A X R HE LR AE []]. R AR AT R o 2R A, 2012,
33(3):249-255. DOI:10.3760/cma.j.issn.0254-6450.2012.
03.001.

Li LM, Lv ], Guo Y, et al. The China Kadoorie Biobank:
related methodology and baseline characteristics of the
participants[J]. Chin ] Epidemiol, 2012, 33(3): 249-255.
DOI:10.3760/cma.j.issn.0254-6450.2012.03.001.

Chen ZM, Lee L, Chen JS, et al. Cohort profile:the kadoorie
study of chronic disease in China (KSCDC) [J]. Int ]
Epidemiol, 2005, 34(6): 1243-1249. DOI: 10.1093/ije/
dyil74.

Chen ZM, Chen JS, Collins R, et al. China Kadoorie Biobank
of 0.5 million people: survey methods, baseline
characteristics and long-term follow-up[J]. Int ]
Epidemiol, 2011, 40(6): 1652-1666. DOI: 10.1093/ije/
dyr120.

SRS, AN, B4, 45 A 10 4N KNI I R
eS| JRTT TR R BB ). TP AR TRAT N 2,
2016, 37(4):469-474. DOI:10.3760/cma.j.issn.0254-6450.
2016.04.006.

Guo ], Yu CQ, Lv ], et al. Status of prevalence, awareness,
treatment and controll on hypertension among adults in
10 regions, China[J]. Chin ] Epidemiol, 2016, 37(4):469-
474.D01:10.3760/cma.j.issn.0254-6450.2016.04.006.
BRI, 8, Sk, A b E S R R S PR 10 T H
Hb DX SN AAR 7 185 2 FILOR PR A B TR)RAAE 22 57 19 430 A7 ] 0
TETRATIN 2%, 2015, 36(8):779-785. DO1:10.3760/cma.
j.issn.0254-6450.2015.08.002.

Fan MY, Lv ], Guo Y, et al. Regional differences on patterns
of physical activity and leisure sedentary time: findings
from the China Kadoorie Biobank study, including a
million people from 10 regions|[]]. Chin ] Epidemiol, 2015,
36(8):779-785. DOI1:10.3760/cma.j.issn.0254-6450.2015.
08.002.

B, BRS8N A E AR BTR R AR KT
AR 43 B 1. b A % TR, 2016, 32(1):69-72. DOL:
10.11847/zgggws2016-32-01-21.

He Y, Zeng Q, Zhao XL. Associations of body mass index
and age with blood pressure among Chinese adults][]].
Chinese Journal of Public Health, 2016, 32(1):69-72. DOI:
10.11847/zgggws2016-32-01-21.

PH % 42, 55 3% [, T ORI, 55 8 i/ Bk AR N TR 5 i
IR r I R A R 3 AT ). AR TRAT R R AR, 2015,
36(7):691-694. DOI:10.3760/cma.j.issn.0254-6450.2015.
07.006.

Yang YD, Fu LG, Wang ZH, et al. Mediating effect of blood
lipids on correlation between body fat and blood

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

pressure among overweight adults[]]. Chin ] Epidemiol,
2015, 36(7):691-694. DOI:10.3760/cma.j.issn.0254-6450.
2015.07.006.

Cabanas-Sanchez V, Martinez-Gémez D, Esteban-Cornejo
I, et al. Associations of total sedentary time, screen time
and non-screen sedentary time with adiposity and
physical fitness in youth: the mediating effect of physical
activity[J]. ] Sports Sci, 2019, 37(8): 839-849. DOI:
10.1080/02640414.2018.1530058.

HEIER, XIPEAT, INGEAE, 45 . T LU S R AR AT
BRI OG22 AT TR B TR A ONL 3 T ). 0 UK S S0, 2018,
34(5):595-604. DOI:10.16187/j.cnki.issn1001-4918.2018.
05.10.

Lian SL, Liu QQ, Sun X], et al. Mobile phone addiction and
college students' procrastination:analysis of a moderated
mediation model[J]]. Psychol Dev Edu, 2018, 34(5):
595-604. D0I:10.16187 /j.cnki.issn1001-4918.2018.05.10.
Stamatakis E, Davis M, Stathi A, et al. Associations
between multiple indicators of objectively-measured and
self-reported sedentary behaviour and cardiometabolic
risk in older adults[J]. Prev Med, 2012, 54(1):82-87. DOI:
10.1016/j.ypmed.2011.10.009.

Gomez-Cabello A, Pedrero-Chamizo R, Olivares PR, et al.
Prevalence of  overweight and obesity in
non-institutionalized people aged 65 or over from Spain:
the elderly EXERNET multi-centre study[]J]. Obes Reyv,
2011, 12(8): 583-592. DOI: 10.1111/j. 1467-789X. 2011.
00878.x.

Hu FB, Li TY, Colditz GA, et al. Television watching and
other sedentary behaviors in relation to risk of obesity
and type 2 diabetes mellitus in women[J]. JAMA, 2003,
289(14):1785-1791. D0I:10.1001 /jama.289.14.1785.
Mun ], Kim Y, Farnsworth JL, et al. Association between
objectively measured sedentary behavior and a criterion
measure of obesity among adults[]]. Am ] Hum Biol, 2018,
30(2):23080. D0OI:10.1002 /ajhb.23080.

Chin SH, Kahathuduwa CN, Binks M. Physical activity and
obesity: what we know and what we need to know(]].
Obes Rev, 2016, 17(12):1226-1244.D0I:10.1111/0br:12460.
Gupta N, Heiden M, Aadahl M, et al. What is the effect on
obesity indicators from replacing prolonged sedentary
time with brief sedentary bouts, standing and different
types of physical activity during working days? A
cross-sectional  accelerometer-based study among
blue-collar workers[J]. PLoS One, 2016, 11(5):e0154935.
DOI:10.1371/journal.pone.0154935.

Hamer M, Brunner EJ, Bell ], et al. Physical activity
patterns over 10 years in relation to body mass index and
waist circumference: the Whitehall [ cohort study([]].
Obesity (Silver Spring), 2013, 21(12): E755-761. DOI:
10.1002/0by.2044628.

KB, A BRI, T, S RE NSRS BN 0 i
AR B B GBI ST [)]. BRI pT S 2, 2016, 43(21):
3887-3891.

Zhang L, Yang Y], Wen R, et al. Association between
overweight, obesity, central obesity and cardiovascular
diseases[]]. Mod Prev Med, 2016, 43(21):3887-3891.

Sun MZ, Jiang Y, Sun C, et al. The associations between
smoking and obesity in northeast China: a quantile
regression analysis[J]. Sci Rep, 2019, 9(1): 3732. DOI:
10.1038/s41598-019-39425-6.

Pearson N, Biddle SJH. Sedentary behavior and dietary
intake in children, adolescents, and adults. A systematic
review[]]. Am ] Prev Med, 2011, 41(2): 178-188. DOI:
10.1016/j.amepre.2011.05.002.

Kim D, Hou W, Wang FS, et al. Factors affecting obesity
and waist circumference among US adults[]]. Prev
Chronic Dis, 2019, 16: 180220. DOI: 10.5888/pcd16.
180220.

o ] e AL B VA R BT 2 51 2y, e LRI B (T I, e
[ 2 20 LA 2 43 2 v [ B U B 2% o IS 0 2% 5 2%,
A Hp E MR BT YA TS R (2018 AR & T RR) []. Hh O i 4%
Zk ki, 2019, 24(1):24-56. DOI:10.3969/].issn.1007-5410.
2019.01.002.

China Hypertension Prevention and Control Guildelines
Revision Committee, Hypertension Alliance (China),
Hypertension Porfessional Committee of Chinese Medical
Association, Cardiovascular Branch, Chinese Medical
Association, et al. 2018 Chinese guidelines for the
management of hypertension Writing Group of 2018[]J].
Chin J Cardiovasc Med, 2019, 24(1):24-56. DOI1:10.3969/j.
issn.1007-5410.2019.01.002.



