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THER AL ERKEALEKFHOXE, AiE AT PRARELERAE”
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PP 5 AR A 3 A BMI #iE 40 AR BHLITEAFAE S A - 8 A EF B A M BB E
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ABSTRACT: OBJECTIVE

To explore the relationship between trajectories of

body mass index( BMI) and the risk of hypertension and blood pressure among Chinese
adults. METHODS The current study was based on data from 10 waves of the China

Health and Nutrition Survey from 1991 to 2018. A multistage stratified random sample was

used in this study. 11885 adults whose BMI had been measured at least three times were

included in the study. Group-based trajectory modeling (GBTM) was used to identify the

BMI trajectories in different genders, Cox regression model was used to analyze the

association between BMI trajectories and the risk of incident hypertension. Generalized

linear model was used to analyze the association between BMI trajectories and the blood

pressure level. RESULTS Three distinct BMI trajectories were determined for both

genders: normal-stable group, normal-overweight group, obesity-stable group. The
numbers of each group among males were 3595 (63.23% ), 1412 (24.83% ) and 679
(11.94% ), and the numbers of each group among females were 4566 (73.66% ), 1214

(19.58%) and 419 (6.76%).

Taking the normal-stable group as a reference, after

adjusting for confounding factors, the normal-overweight group, obesity-stable group had
1.14(1.03-1.25), P=0.01 and 1.42(1.24-1.63), P<0.01 increased risk ( HR
(95% CI)) of developing hypertension in male. The normal-overweight group, obesity-
stable group had 1.29 (1.13-1.46), P<0.01 and 1.58 (1.23-2.03), P<0.01

increased risk of developing hypertension in female. Taking the normal-stable group as a

reference, after adjusting for confounding factors, the systolic blood pressure [ B ( 95%

CI) ] in the male normal-overweight group and obesity-stable group increased by 3.01
(1.88-4.14)mmHg, P<0.01 and 5.44(3.85-7.03) mmHg, P<0. 01 respectively. The
diastolic blood-pressure level was increased by 2.20(1.48-2.91) mmHg, P<0.01 and
4.04(3.04-5.04) mmHg, P<0.01 respectively. The systolic blood pressure in the

female normal-overweight group and obesity-stable group were increased by 3. 65 (2. 44—
4.85) mmHg, P <0.01 and 2.96 (0.97 —4.94) mmHg, P <0.01 respectively. The
diastolic blood pressure level was increased by 3. 11(2.38-3.86) mmHg, P<0.01 and

1.25(0.03-2.47)mmHg, P=0. 05 respectively. CONCLUSION Both the trajectory of
BMI increasing with age and the trajectory of maintaining a high BMI level increased the

risk of hypertension, and blood pressure also increased significantly compared with those

who maintained normal BMI.

KEY WORDS :body mass index, trajectories , adults , hypertension , blood pressure

BE A0 O 2 el T R R S Al R
A0 PR e I AR R R R AR R, 2015—2019
AR E 18 & LA I Jat B i IR Y BB Rl 27. 5%,
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FUEE Rz A WO LR JE 98 A 55 ™ HB R A 411
N5 (2) BMI AR T 5K R 5548 b 55 19 AF 5 %
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SE15 Geit B, & 248 5 R4 2 B 4 & IE A5
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W AR R IR (R L) R AT AR, 22
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Bk B ( group-based trajectory modeling,
GBTM) , 45 A JL45 R0 S 00 F A0 4 4 A DL o307 15 8,
b5 ( Bayesian information criterion, BIC) 3 J5
I K (average posterior probability) , H: 7" BIC 1
AT, B R0 G B, P 1 S SRR > 0.8, OB
U 1AL A B0 R g X R I Y B AR
FRAEAE ] M (P25,P75) B & A (A 4 kb ) ke &
7N A TR B3 R A Kruskal-Wallis £ A1k 56 B¢ X?
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XF R i — UL 5 g WF 525 SR . AR TS
FR BI85 X 2 A B B — I
I 30 e s — U A ARG TRARDIR B AR
ARBL A5 AR b A8 2 4 DL BE B A AR 4G 5
KUWEHN a=0.05,

2 #R

2.1 MIRMFELZHERFER
FELLAEWHIE N 18~89 ¥ Ky 18 ~95

& BMIL B AR T Lot i T 5k R 35 58 M

Tk, wE 1,

x1 HAEANKELEHEREBR

Gy F 1 (n=5686) Z M (n=6199)
WY % 41.7(31.6,53.1) 41.76(32.5,53.4)
AR

INFE LR 2086(36. 69) 3264(52. 65)

wiHh 2028(35.67)

1665 ( 26. 86)
1270( 20. 49)

4019(64. 83)
2180(35. 17)

2065(33.31)
2067(33.34)
2067(33. 34)

2065(33.31)
2066(33. 33)
2068(33. 36)

5939(95.81)
260(4.19)

5518(89.01)
681(10.99)
1535.6(1232.7,1925.3)
5025.2(3272.5,7416. 1)

FH &L 1572(27. 64)
W<

AT 3798( 66. 80)

ki 1888(33.20)
FBE N B

{(iS 1895(33.33)

G 1895(33.33)

= 1896(33. 34)
B35 5l

fi% 1895(33.33)

r 1900(33. 42)

=1 1891(33.25)

I AE W

g 2193(38.57)

= 3493(61.43)
PTE R

g 2050(36. 05)

I 3636(63.95)
AR/ (mg/d) 1746. 3(1405.7,2144.0)
AR/ (mg/d) 5805. 8(3806. 6,8637.2)
VNTTERAY 22.1(20.37,24. 4)
JEE Bl / cm 79.0(73.0,87.0)
W 4 e /mmHg 120.0(110.0,128.7)
& 9K JE/mmHg 79.7(70.0,84.0)

22.4(20.4,24.8)
76.0(70.0,84.0)

113.3(104.7,125.0)

75.0(70.0,80.7)
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W ad 3T A A LT B A (group-based
trajectory modeling, GBTM ) , % 1 1 £ P 4 1L
3 A~ BMI Bl AF I AR fR Bl 20, B 5B PE Y 3 A%k
oy Sl 44 W IEH RR e A OE R - E A R -fR
JEW, & A5 4 N B B g2 3595 A
(63.23%) 1412 N(24.83%) 679 A(11.94%) ,
P BMI Bl 20 55 53 1 A AL, s 43 3l i 44
RIEHE -FUE OB -BE A ERE-RE &4
I 5% % 52 1 N B3 ) S 4566 N (73.66%) (1214
AN(19.58%) 419 A (6.76%) ., MK 1 Al WL 1E 3
AT, IEH R 4 BMI R AL FE7E 22 /2
A HAF RS, ER-BEAA TN LT B,
BMI MR AR K P e = i, I Bk -A2 0 4 BMI

Y A R T KOF , Ho P i 4 BT R R BMIT 22 1
FHM.
2.3 BMI ¥t 55 M/E % &Kk

HEBRFL LR A i B BT T %, B L
PEArH 4492 N 5159 A48 A Cox b 51 UG [m]
ARSI BT . DUIE 5 -Fe g 41 o 2 B A 76 45 H A
Cox [HI AR iz 45 iIn A T RE A TR 22 IR 2, &
2 A WL AEB R 5 IE R e A LA, IE R -
20 FIAE JhE A a2 4 & A vl F B KU [ HR (95%
CH 49/ 1.14(1.03~1.25) Fl 1.42(1.24 ~
1.63) ,P{E/ M 0.01 Fl<0.01, Lt 5
EH R A R, IE - A AL - e Ak
A i R B XU 3 A 1.29 (1,13 ~ 1.46) Al
1.58(1.23~2.03),P<0.01,
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x2 HEREEE. ZIECREHUTMENELFXRN Cox LbHIREEAEE [ HR(95% CI) ]

PE5 R IEH-HEL (n=1096) P1ia JIEf -2 4l (n=518) P1E
Bk AR 1 1.02(0.93~1.12) 0.63 1.46(1.29~1.65) <0.01
LA 2 1.23(1.11~1.35) <0.01 1.88(1.65~2.15) <0.01
R ] 1.22(1.11~1.35) <0.01 1.87(1.64~2.14) <0.01
B 4 1.14(1.04~1.26) <0.01 1.40(1.22~1.60) <0.01
A 5 1.14(1.03~1.25) 0.01 1.42(1.24~1.63) <0.01
P LT IEH-HEH (n=982) P1iA JIE B a5 41 (n=288) PAE
Pk R 1 1.18(1.07~1.30) <0.01 1.80(1.53~2.11) <0.01
AL 2 1.40(1.27~1.55) <0.01 2.33(1.98~2.75) <0.01
TRAL 3 1.39(1.27~1.54) <0.01 2.34(1.98~2.76) <0.01
TR 4 1.28(1.13~1.45) <0.01 1.55(1.21~1.99) <0.01
KR 5 1.29(1.13~1.46) <0.01 1.58(1.23~2.03) <0.01

e DUTE  -Fa i 2 5 IR A 00 1 AR I SO SRS WA AR AR BT IR A 3 AE A 2 SR b 9
3 AT B AR B RORIR B B AR BN A RE B 4 AR 3 SRR b R R IR R AR A R S e AR 4 3
il 8 S T RN A IR
2.4 BMIMBEWRA EE GFKEKEHNELR FasE 4 3.65 (2.44 ~ 4.85) mmHg Hl 2.96
HE B 7 0 5% 2o A v R 2o R s 245 40 ) A0F 5 %8 (0.97~4.94)mmHg, P<0. 01, &F 3K JE 43 5 & 3. 11
%4493 2 B AR 4773 B AT LR AR (2.38~3.86)mmHg il 1. 25(0. 03 ~2.47) mmHg,
RUrAT . DAER -FROEH IS A ) LM P<0.01.0.05, W3 3,% 4,
BB L M AR RE R IR 28 1 &, LB BIF R 0 4
BJE—W IR & o B g R, BHIER-BE 3 it

S o S B 5 1 = A Sl s e Wu & RUFK R 7 AT JE R I 9T 4 11
3.01(1.88 ~4.14) mmHg F1 5.44 (3.85~7.03) — J5URSE DR TR0 T 9% R A e 1Y BMIL 5 g O R K

mmHg, P<0. 01, 73K JE 4> 5 & 2. 20( 1. 48 ~2.91) XU % . LINDERMAN 25 % 30 [ 48 A B9 4%
mmHg 1 4. 04 (3.04 ~5.04) mmHg, P<0.01, % Wi T 5% & B8 BMI T 55 5 M 46 R FET 5K R T
A 1E H - 2 RN I Jie - e A 6 TR A i) B T - b A O o H I 3K SO B 1A B Y T — I
®3 PEREE AEECRIESVNTNREEXRZNT LEEER[L(95% CI) ]
B pe g

5 75 ¥R -4 Y ¥ BT 2 4
1 4.02(2.80~5.24) <0.01 4.20(2.57~5.83) <0.01 6.00(4.67~7.33) <0.015.98(3.87~8.09) <0.01
R 2 3.50(3.33~4.67) <0.01 7.53(5.93~9.12) <0.01 4.39(3.16~5.63) <0.01 7.15(5.21~9.09) <0.01
3 3.44(2.27~4.61) <0.01 7.56(5.96~9.15) <0.014.37(3.13~5.61) <0.01 7.15(5.21~9.09) <0.01
AL 4 3.02(1.86~4.18) <0.01 5.25(3.62~2.88) <0.01 3.59(2.36~4.82) <0.01 3.39(1.37~5.42) <0.01
RS 3.01(1.88~4.14) <0.01 5.44(3.85~7.03) <0.01 3.65(2.44~4.85) <0.012.96(0.97~4.94) <0.01

W UNIEH-RREA S B R 1 R AR 5 A 2, PR 3R AE I SCIR R B 3k & A TR A AR BE D R K AR
B3 AERITRY 2 JLal b B PR IE ) IR B RO B BT R A S AR B BT 4 RT3 BL A 1 R R A A 4K
B S0 5 AR 4 Ll L 9 R 4 R R T 3K
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x4 DERFS IEFRERRTMGFREXRNT XEEEE[B(9I5% CI) ]

B p/gds

pim Y t R o E%-BEY N ¥R N

I%f:ff)i)ﬂ P HE(H:jsof)E P I(T:igf)ﬂ P Emfjjzg)ﬂ P
B 1 2.90(2.17~3.63) <0.01 5.46(4 48~6.43) <0.01 3.98(3.22~4.73) <0.01 3.85(2.65~5.05) <0.01
BOW 2 2.53(1.79~3.26) <0.01 5.51(451~6.51) <0.01 3.55(2.79~4.31) <0.01 3.91(2.71~5.10) <0.0l
BOW 3 2.48(1.75~3.22) <0.01 5.56(4 56~6.56) <0.01 3.53(2.77~4.29) <0.01 3.90(2.71~5.10) <0.01
BOW 4 2.21(1.48~2.93) <0.01 3.93(2.91~4.95) <0.01 3.02(2.27~3.78) <0.01 1.45(0.21~2.70)  0.02
BOW S 2.20(1.48~2.91) <0.01 4. 04(3.04~5.04) <0.013.11(2. 38~3.86) <0.01 1.25(0.03~2.47)  0.05

TE DUIEH RS 4 2 IR B 1 R R AR B Y 2 R R AR SO RR B IR S A VTR AR B T R A8
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TR S BS80S . 7R 4 LTI L 988 T W4 RN 6T Bk IR
BMI PFAk 5 1 He IR Bk X6t 1 19 5% Wi, G 5 17 A
BMI A1 309 28 Ak X &5 Joy 4 5% i 2 ) 9 1
FE R WF G G 76 AN [F]AF % BF BMI 1Y 5 42 0 o5 %K
P, AT AFR T BMI B AR % 1) 28 fb 8050 5 1 % 7 ¢
F o 0 H A BEGEE 5 D R 43 i B ) R T TR
TRAE R 22 07, B LAAE P95 1) B 42 7T DR ] — F
BRI E— % X — itk
W17 BIF5E BMI B B[] %) K 300 A8 A 003 %o s 400 v
IR & A 5 Wi () AR A, BT 45 0] DALk A
N 1 0 A 4 L SR a2 58 A 4 ) BMI A9 8
U3 1K B X6 T AT A A

E A B 58 X5 A 8] A= i B B i BIF 58 % 42 BMI
B AT AR R R gl i GBTM A5
TSt AT 5 M R B AT £ R 9 BMIT 7 b
AR B 5B M i BMI B3l A 4 M () BMI Bl 3
AR 3HE,XE Zeng %“N F B AR N BMI R
Sl HE P I il R AR — B H R X R AE AL
I 20 (448 B B ) DL B BMI 4 35 5% 35 3 19 7K S R
SEARARE . FEAWEFE IS 1 BMI B0 rp it
50% N BMI 4k F 1E % H 3 AR 0 7K F I PR R 5
SE X NAE b o B R R e, 5 v ok
IT 25% WIBF 58 %F %2 BMI M IE 3 AR K B 7+ &=
A, A B A BMI 3k 2R B K S H AR
B f s wm K oF . 1% 5 Xian 250 %k 58 B ALAE A
PO 3 4 BMIL Bk 4. 0F % -2 18 - T4l
(50%) , IEH - Rk (419%) , #E -0 BE (9% ) 22 51
BR,

WSS WoR R R BMI B0 41 5 & i e
KA RS ARG, AR M R T R VIR
BELARRE UL E WS A A KT B
PR 2y WA AR B RO R B A AR
B OBMI M Wi s Rk RS IE - A R
Az e I KU 2 TE R AR A 114 £ I8 kAR
FE L R A e IR AU S IE R AR R ALY 1. 42 £
M IR T MG 4 R 5, I -8

IR Y O S e Iy o = | A AW 5 o P s
FOEAM 1.29 f5A1 1.58 fi5, #/8 BMI F+ & 14
TE 2 1 0 i iR K A KU 3k 5 DA AR A 4 — B
e FE P JE G A D0 SR AR R BA S A A 5T
FH BMI B4 0 A3 1 2338 im0 R 1Y) & 0 AU
Xu 2 XL T4 BMI K 1E 3 19 A BEBA S BIF 5T
KB, BMI TH i 0 0l 41 % A w5 1 TR A9 XU PR 2
M FRE A, Fan 551X E LR AR A BMI
B 5 v o R RS A BIF 5T 2% BH BMIT T 5 1 8
231 S A R A U e A I R
A RN BMI B8 5 & i & A KGR (14 F 58 3%
B BMI PR b T A e 4 25 18 i & A= v i e 1 XL
W, 7EEAh, Xian %520 % 3 [ 1 BAE RE 1 F 5%
K I BMI Pl 15 =5 28 8 M A9 0500 5 BMI 7K °F- 4%
I EL 280 1 o o1 A3 0L R i R A XU B
o ABFIIE R BMI ZEF5 3 m K P& B
H T e A O B AR, L X 5 Zeng AR X
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