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(DRAFRESR, 2)ARPEFLAN, =& LW  650214;
DRAEHKRFHF_MEEREZSH, =& %9 650101)

(HZE] HMY TR AT @A RS A g AR e An 5 m R ACE A E. D5k 2021 4F 11 A R A%
BRI T IR 7E B B S SR 4 781 BAERER A AE AT A, WEH G S | AE ., 0E, IFREME
FrAS BEAT M A AL AG A o (8] Mann—Whitney U K36 A1 Kruskal-Wallis H &3 FCEEAS [F] A D BRAE K2 AR o LR 43
RZESE, SRR LA R4 A MR A8 05 5 MUK AR e, 850 Rk i i e ARk 2R oy
8.45%(404/4781), PEHEIEZL 425, IMLBE (blood glucose, GLU, B =148, 95%CI: 0.75 ~2.20) FlIfil. i & & A
(total protein, TP, B =0.25, 95%CI: 0.19 ~ 0.32) 54 JE (systolic blood pressure, SBP)7K-A2&(PY) < 0.05);
M4 (GLU, B =125, 95%CI: 0.64 ~1.86) flIfiL.iE & & H (TP, B =028, 95%CI: 0.23 ~0.34) 5 &F 5k &
(diastolic blood pressure, DBP) /KA (P < 0.05), VR4 2 8500, FEEFIRZNZE)E, TP(B =0.32,
95%CI: 0.18 ~0.45) 5 5 A SBP /K FEAI 5 TP( B =032, 95%CI: 0.21 ~0.43) 5 B A= DBP /K FEAH K (P <
0.05). GLU( B =2.18, 95%CI: 1.29 ~3.07) MTP( B = 023, 95%CI: 0.15 ~0.31) 5 % 4= SBP 7K - #H 3¢ ;
GLU( B =148, 95%CI: 0.73 ~2.24)FITP( B = 0.26, 95%CI: 0.20 ~0.33) 5% 4 DBP /K FEHH % (P < 0.05),
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Analysis of Correlation between Blood Biochemical
Indexes and Blood Pressure Level among
College Students in Kunming City
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(1) Medical College; 2) Community Nursing Research Team, Kunming University, Kunming
Yunnan 650214; 3) Department of Emergency, The Second Affiliated Hospital of Kunming Medical
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[ Abstract] Objective To explore the correlation between blood biochemical indexes and blood pressure
levels among college students in Kunming City. Methods In November 2021, a cluster sampling method was used
to survey 4,781 college students at a university in Yunnan Province. Data collected included height, weight and
blood pressure, and blood samples were collected for blood biochemical testing. The Mann—Whitney U test and
Kruskal-Wallis H test were used to compare the distribution differences of hypertension among college students with
different demographic characteristics, while a generalized linear model was used to analyze the correlation between

blood biochemical indicators and blood pressure levels. Results  The prevalence rate of hypertension among college

students was 8.45% (404/4781). After adjusting confounding variables, blood glucose (GLU, B =1.48, 95%CI :
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0.75 ~2.20) and serum Total Protein (TP, B =025, 95%CI : 0.19 ~0.32) were found to be correlated with
systolic blood pressure (SBP) levels (all P < 0.05); blood glucose (GLU, B =1.25, 95%CI : 0.64 ~1.86) and
serum total protein (TP, B = 0.28, 95%CI : 0.23 ~0.34) were correlated with diastolic blood pressure ( DBP)
level (P < 0.05). Stratified group analysis by sex showed that, after controlling for confounding factors, TP ( B8 =
0.32, 95%CI: 0.18 ~ 0.45) was correlated with SBP levels in male students; TP ( B =032, 95%CI: 0.21 ~ 0.43)
was correlated with DBP levels in male students (P < 0.05). GLU ( 8 =2.18, 95%CI: 129 ~3.07) and TP ( B =
0.23, 95%CI : 0.15 ~0.31) were correlated with SBP levels in female students; GLU ( B = 1.48, 95%CI :
0.73 ~2.24) and TP ( B =0.26, 95%CI : 0.20 ~ 0.33) were correlated with DBP levels in female students (all P <
0.05). Conclusion  Our findings suggest that blood glucose and serum total protein level are correlated with blood

pressure levels in female college students, while serum total protein level are correlated with blood pressure levels in

male college students.

[ Key words] Hypertension; College students; Blood biochemistry; Correlation analysis
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1 #ZREFE

L1 FRMK

AW = 5 D AEAT 5 AR BRI (58
HE ) (behavior and sub—health study of Yunnan adoles—
cents, BSSYA)BJZRFUMTT. 2021 4F 11 A RHHE
RERAPLIMAE R 51, 12 = A BT R m A A ]
FRERIR—AEGOR A, SR BENLECT i iE 10
A2 B 1 AR A BEAT [R) A5 8 A AR . B BRTE
IR A SE R RE S, AN 4781 %
KEFEAEFT T, RPERFEAER (197 £ 1.6)
%, Hr, B4 1586 A(332%), Z4: 3195 A
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(2021001).
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S RE AN R R AR B
AREE B il e R o A P R U B e A B T
KEEA I R B AR o SR LR B T L 1L
TR, EARD A R A A
TR R UE ) . IR S bR R
SBP= 140 mmHg(1 mmHg = 0.133 kpa) #1 (&) DBP=
90 mmHg B A & ML B L, H A e e R R &
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(blood glucose, GLU). il &\ & H (total protein,
TP). WA MR % 1 (alanine aminotransferase,
ALT). R4& % MR 2 55, %% 1 (aspartate aminotrans—
ferase, AST). WLEF (creatinine, CR) DL K Ifil JR &
(blood urea, UREA) A& &, ¢ BRI 5 152 B 4%
R, REEHE AT R
1.3 Hit=ZEaH

M B ZR G T i Excel IR EUE R, R
I SPSS 23.0 BAFHEAT GEiH o0 o T LR AN
JET S I A E B ROV & LV A € TR Y WAV 8
F. KM Mann—Whitney U ;% Fil Kruskal-Wallis
H G 56 FE RO [R) N I 2 R R DR 2 A4 v Il 53 A 22
Sto AT SCERAERERL A3 By 1 W AR AL T8 Bn 5 1L
KFRIARSCE, H7AEHY GLU, TP, ALT, AST,
AST/ALT, CR, UREA; [X7Z 4 % SBP Al DBP.
FET SCERPERE R g N7 ISR, AR 1 R AR T
e, RAY 2 FEH BML, Lk . FKELTE R
16711 102 1 V1 1 - & S 1B o
obre KadKHE a =0.05,

2.1 AREAOZFHHES MER H R LR

FEAR AR 4781 4 K2z, & il s AR
K %k 8.45%(404/4781), 1F % I & & {8 3155
1(65.99%) . 15 1L F £E A 1 F8AE A [ 1 1)
WAEEREES, Hi, BAES567%m T4
2.78%, T.2#(14.37%) fm T 3C2% (5.41%) F1 H Ath
(4.73%)(P#] < 0.05), B4k, AL DY
KA e I B A 28 oG, 25 B it
B (P<0.05), W#E1,
2.2 REEMBENIEIRS MLEKTFHEXME

J7 SR AT AT S R BN, FEHEE T BMI,
Ll . RESLTEAM . WA, AT A
RN E)E, GLU(B =1.48, 95%CI: 0.75 ~
2.20) FITP( B =0.25, 95%CI: 0.19 ~0.32) 5SBP
HAERIEAZE(P 4 < 0.05); GLU(B =1.25, 95%CI:
0.64 ~ 1.86) FITP( B =0.28, 95%CI: 0.23 ~0.34)

F1 ASERFAOLBENELSR (M(Pys, Pr), mmHgl(1)

Tab.1 Differences of blood pressure among college students with different demographic characteristics[M( P,s, P,),

mmHg] (1)
S e n SBP ZI P DBP Ve P

P 53] L2 1586  122(116, 129) 81(75, 87)

% 3105 1120107, 119) -29.529  <0.001" 75(70. 81) -19.981 <0.001"
4 T2 682 119(112.75, 127) 80(73, 85)

(EEiiES 557 115(108, 122) 77(71, 83)

HEH ¥ 833 114(108, 121) 76(70, 82)

Pt 616 115(109, 123) 77(71, 82)

fe2 455 117(110, 124) 128459  <0.001*  79(72, 84) 64.959  <0.001"

P& 481 114(109, 121) 76(71, 82)

= 527 115(109, 121) 77(72, 83)

FaV/N 482 113(107, 121) 76(70, 82)

Hithy 148 115(107, 121) 76(70, 81)
593 Wik 3531  115(109, 123) 77(71, 83)

D 1250 116(109, 123) -0.821 0.412 78071, 83) —1.284 0.199
KEEREAH ekt 3787  116(109, 123) 77(71, 83)

. 004 114(108. 122) -2.338 0.019 7071, 83) -0.319 0.749
mAFL 2 870 116(109, 123) 78(71, 84)

= 3011 115109, 123) -0.942 0.346 77071, 83) -1.861 0.063
FREHH PEEFREE 4126  115(109, 123) 77(71, 83)

HORZHE 364 115(109, 122) 78(71.25, 82)

HEFRE 225 115(108.5, 121) 7374 0.061 77(72, 82) 1366 0713

HAth 66 117.5(112, 126.25) 78(72, 84)

TE:a: AEACRE b ATARACEAREE; ¢ 1855 5 e gl 758 N B, "P < 0.05,
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£ 1 KEEFFAOLBENEES (M(Py;, Py, mmHgl(2)

Tab.1 Differences of blood pressure among college students with different demographic characteristics[M( P,5, P.),

mmHg](2)
At Vs n SBP 7l P DBP 7P P
KREZTHXM % 446 117(110, 125) 78(72, 84)
K 1132 115(109, 123) 77(71, 83)
T 2963  115(109, 122) 14.660 0.005* 77(71, 83) 6.096 0.192
By 192 115(109, 123) 78(71, 84)
58 48 118.5(111.25, 124.75) 81(71.25, 84.75)
2 R 272 117(110, 124) 78(72, 84)
o 1631 115(109, 123) 77(71, 83)
— 2790 115(109, 123) 9.024 0060 77(71, 83) 6.476  0.166
7 64 117.5(112.25, 124.5) 79.5(73, 86)
ez 24 120.5(107.25, 125) 78(70.25, 84.5)
BEBEA) o 60 118(109, 124.75) 78(72, 83.75)
1~2 677  115(109, 122) . 77(71, 83) .
3.4 g 114(108, 122) 23.117 <0.001 76(70. 83) 14.283  0.003
>5 3152 116(109, 123) 77(72, 83)
REXAFEE  XH 913 116(110, 123) 77(71, 83)
IR 1104 115(109, 123) 78(71, 83)
i 1718 115(109, 123) 4.133 0.388  77(71, 83) 3.014  0.555
e 661 116(109, 123) 77(71, 83)
KEKRLE 385 115(109, 122) 78(71, 83)
BERsCfeBE OH 1533 116(110, 123) 77(71, 83)
INEEEED 1121 115(109, 123) 77(71, 82)
v 1355  116(109, 123) 6.345 0.175 77(71, 83) 7450 0.114
w476 115(109, 122) 78(72, 84)
KERULE 296  115(108, 122) 78(71, 84)
AR /N HYNI 314 116(109, 124) 78(71, 84)
TA 151 117(108, 125) 78(70, 84)
Nl 259 0 1140107, 122) 77(71, 83)
HA 2835 116(109. 123) 6.626  0.250 77071, 83) 2.634  0.756
RE 633 116(109.5, 123) 77(72, 83)
HiAth 589 114(109, 122) 77(71, 82)
BRI NG 236 115(109, 121.75) 77(71, 83)
TA 149 116(107.5, 123.5) 78(70, 84)
ARV 243 114(107, 123) 76(71, 84)
B 3003 116(109, 123) 6.794  0.236 71071, 83) 0.667 0.985
AR 400  116(110, 123) 77(73, 83)
HoAh 750  115(109, 123) 77(71, 83)
BIMEFER & 68 112.5(107.3, 122) 78(71.3, 81.8)
= 4713 1150109, 123) 1432 0.152 71071, 83) -0.535  0.592

T a s A 5CHE; b AURSCERAEEE; 0 F8A55 0L Al i 4 N bl P < 0.05,

5DBP /K2 IEAKE (P <0.05), WL#E 2,

2.3 AEMERIXFEE MK ELIEIRS EREXE
ARBFSEAET SCER PR v de PR 43 )2 43 4 4%

B, TESEH T — M D 2EAr g R AR AR RS,

TP( B =0.32, 95%CI: 0.18 ~0.45) 5 % 4:SBP 7K

FEIFEAE; TP(B =032, 95%CI: 0.21 ~0.43)

5B 4AEDBP K VIR 2 IEA (P <0.05), GLU
(B =218, 95%CI: 1.29 ~3.07) FITP( B = 0.23,
95%CI: 0.15 ~0.31) 5 Ze A= SBP /K *F- 52 1EAH ¢ 5
GLU( B = 148, 95%CI. 0.73 ~2.24) FITP( B
0.26, 95%CI: 0.20 ~0.33) 5% 4= DBP /K F IR &
IEMZE(PH) <0.05), WL#%3.
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Tab.2 Association between blood biochemical indexes and blood pressure level among college students

" . SBP DBP

L AZEhE B(95%CI) PR P B(95%CI) PR P

i) GLU 1.49(0.75 ~2.23) 0.38 <0.001" 1.34(0.73 ~ 1.96) 0.31 <0.001"
TP 0.25(0.18 ~0.32) 0.04 <0.001" 0.28(0.22 ~0.34) 0.30 <0.001*
ALT —0.02(-0.05 ~ 0.01) 0.16 0.285 0.01(—0.02 ~ 0.03) 0.01 0.611
AST 0.04(-0.01 ~ 0.09) 0.03 0.146 —0.01(-0.49 ~ 0.04) 0.02 0.774
AST/ALT -1.36(=2.14 ~ -0.59) 0.40 0.001" —-0.81(-1.45~-0.17) 0.33 0.013
CR 0.25(0.22 ~0.27) 0.01 <0.001" 0.13(0.11 ~ 0.15) 0.01 <0.001"
UREA -0.25(=0.51~0.01) 0.13 0.058 -0.16(—0.37 ~ 0.06) 0.11 0.146

[EEiY) GLU 1.48(0.75 ~2.20) 0.37 <0.001" 1.25(0.64 ~ 1.86) 0.31 <0.001"
TP 0.25(0.19~0.32) 0.03 <0.001" 0.28(0.23 ~ 0.34) 0.03 <0.001"
ALT —0.02(-0.05 ~ 0.01) 0.02 0.209 0.01(-0.02 ~ 0.03) 0.01 0.666
AST 0.02(-0.03 ~ 0.07) 0.03 0.380 —0.01(=0.06 ~ 0.03) 0.02 0.523
AST/ALT —0.38(-1.14 ~ 0.38) 0.39 0.326 —0.24(—0.88 ~ 0.40) 0.33 0.460
CR 0.03(—0.00 ~ 0.06) 0.02 0.079 0.01(—0.02 ~ 0.04) 0.01 0.376
UREA -0.23(-0.48 ~ 0.02) 0.13 0.071 —0.15(-0.36 ~ 0.06) 0.11 0.172

T BT, R AL s BER2, P BMIL, Lol . FREELE BT 260 M5, AR T2 R A 8 . "P < 0.05,

R 3 TR KRFEMEELIERS IEMBXE

Tab.3 Correlation between blood biochemical indexes and blood pressure levels among college students by gender

5 - I, SBP DBP
PEH] B AZHE B(95%CI) bR P B(95%CI) PRifEs P
5 B GLU 0.44(-0.80 ~ 1.68) 0.63 0.489 0.96(—0.08 ~ 1.99) 0.53 0.069
TP 0.30(0.17 ~ 0.44) 0.07 <0.001" 0.31(0.20 ~ 0.42) 0.06 <0.001"
ALT -0.00(-0.05 ~ 0.03) 0.02 0.734 0.01(=0.02 ~ 0.05) 0.02 0.479
AST —0.04(-0.08 ~ 0.07) 0.04 0.913 -0.03(-0.09 ~ 0.04) 0.03 0.440
AST/ALT 0.55(-1.02 ~2.12) 0.80 0.493 —-0.70(—2.01 ~ 0.60) 0.67 0.292
CR 0.02(—0.03 ~ 0.08) 0.03 0.361 —0.01(-0.04 ~ 0.04) 0.02 0.981
UREA -0.20(—0.65 ~ 0.25) 0.23 0.381 -0.07(-0.45~0.31) 0.19 0.717
MiRI2  GLU 0.42(—0.83 ~ 1.68) 0.64 0.511 0.88(—0.16 ~ 1.93) 0.53 0.098
TP 0.32(0.18 ~ 0.45) 0.07 <0.001° 0.32(0.21 ~ 0.43) 0.06 <0.001*
ALT -0.00(—0.05 ~ 0.04) 0.02 0.883 0.02(—0.02 ~ 0.05) 0.02 0.408
AST -0.01(-0.08 ~ 0.07) 0.04 0.826 -0.03(-0.09 ~ 0.04) 0.03 0.430
AST/ALT 0.56(—1.01 ~2.13) 0.80 0.485 —-0.74(-2.01 ~ 0.57) 0.67 0.27
CR 0.03(-0.02 ~ 0.08) 0.03 0.275 0.01(—0.04 ~ 0.05) 0.02 0.696
UREA -0.16(-0.61 ~ 0.30) 0.23 0.492 —-0.05(-0.43 ~ 0.33) 0.19 0.779
5’8 WL GLU 1.86(0.98 ~2.74) 0.45 <0.001" 1.41(0.67 ~2.16) 0.38 <0.001°
TP 0.22(0.14 ~ 0.30) 0.04 <0.001* 0.27(0.20 ~ 0.33) 0.03 <0.001"
ALT —0.03(—0.09 ~ 0.02) 0.03 0.267 —0.04(-0.08 ~ 0.01) 0.02 0.127
AST 0.05(-0.03 ~0.13) 0.04 0.230 0.04(-0.03~0.11) 0.03 0.254
AST/ALT  —0.68(—1.61 ~0.26) 0.48 0.156 —0.44(-1.23 ~0.35) 0.40 0.278
CR 0.02(—0.03 ~ 0.06) 0.02 0.489 0.00(—0.03 ~ 0.04) 0.02 0.818
UREA -0.26(—0.56 ~ 0.04) 0.15 0.091 —0.19(—-0.45 ~ 0.06) 0.13 0.137
BiRl2  GLU 2.18(1.29 ~3.07) 0.45 <0.001" 1.48(0.73 ~2.24) 0.39 <0.001"
TP 0.23(0.15~0.31) 0.04 <0.001" 0.26(0.20 ~ 0.33) 0.03 <0.001*
ALT —0.03(—0.09 ~ 0.03) 0.03 0.303 —0.04(—-0.08 ~ 0.01) 0.02 0.135
AST 0.04(-0.04 ~ 0.12) 0.04 0.283 0.04(—0.03 ~0.11) 0.03 0.260
AST/ALT  —0.67(~1.60 ~0.27) 0.48 0.161 -0.39(—1.18 ~ 0.40) 0.40 0.337
CR 0.03(—0.01 ~ 0.08) 0.02 0.161 0.02(=0.02 ~ 0.06) 0.02 0.344
UREA —0.26(—0.56 ~ 0.04) 0.15 0.088 —0.20(—0.46 ~ 0.05) 0.13 0.117

VE: BB, RAEE A 5 B8, EHIBMIL, ol FREELTE AR M0 Ak T A Ao . P <0.05.
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