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WE: B RiTHE&e R (RHR ) S REEAN 4 RAFRE A RBHREESE (MS) ¥, ik &
F2011 1 A—2012 5 12 ABR T % AR ER G RAEZEATRT S, F3475 F05. KA
Logistic B )25 #7 R RHR K-F5 MS ZKsmAke X 2, R M7 555, BHAfkta MS LR EMA
RHR #5388t Z( P <0.05 ), 3 F SARE, % RHR #3800 1 AAE45, MS 89 L5 RIe 5 53 A, 2 id 8
BMI. Al %47 4 BT A A0 MS 444 EJ6 £ F B A %3t 3 % X [OR=1.320, (95% CI : 1.201, 1.451),
P=0.000] ; BRI DB £FMA 5T FEL[ B : OR=1.192, (95% CI : 1.040, 1.367), P =0.012 ; %
ML . OR=1.409, (95% CI : 1.235, 1.608 ), P =0.000], *}F %AB, A RHR < 70/min % A M4, 3432
69 MS K m R e 253 m, B OR 2B ; LidFdd . BMI, & RAB X7 H B TR A6 MS 5K
G £ FABA %t 3% L [RHR = 90/min 21 : OR=2.327, (95% CI : 1.784, 3.037), P =0.000], 235 E
6 £ A it 3 E S [RHR = 90/min 219 § P2 : OR=1.644, (95% CI:1.148, 2.355 ), P =0.007] ; 4P 4d :
OR=3375, (95% CI : 2.214, 5.146 ), P=0.000]., %5t RHR 5 MS # & F 76 £ 504, MA RHR #hek,
MS Rz #i 9t &, XA Hoh 2y, BAKHEARE T EARE,

KEBIR . RIMEEAAE / 4R AAE ; # B F /S F ; Logistic BEA ; ZmFE ; o)k

FESZES : R589 HERFRIRED A

Effect of resting heart rate on metabolic syndrome
in healthy population

Xiao-rong Fu, Ming Zhang, Cui-cui Hao, Qing Dong, Tao Liu
(Department of Endocrinology, the Second People’s Hospital of Liaocheng,
Liaocheng, Shandong 252600, China)

Abstract: Objective To study the effects of resting heart rate (RHR) on metabolic syndrome (MS) in healthy
population. Methods The health examinees of our hospital from January 2011 to December 2012 were selected
as the research subjects and followed up for 5 years. Logistic regression was used to analyze the relationship
between different RHR levels and the incidence of MS. Results After 5-year follow-up, the incidence of MS in
both male and female groups increased with the increase of RHR (x> male=10.039, P = 0.002; x * female=48.437,
P =0.000). For the total population, the risk of MS increased significantly with the increase of RHR by 1 unit, and
the difference was still statistically significant after adjusting for age, BMI, health-related behavior and pre-existing
MS components [OAR=1.320 (95% CI=1.201, 1.451); P = 0.000]. There was still significant difference after sex
stratification [male group: OR=1.192 (95% CI=1.040, 1.367), P = 0.012; female group: OR=1.409 (95% CI=1.235,
1.608), P < 0.001]. For the total population, RHR<70/min as the control group, the risk of MS in the remaining three
groups were significantly increased, and OR showed an increasing trend; after correction of age, BMI, health-related

behavior and pre-existing MS component, there was still significant significance [RHR<90/min group: OR=2.327
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(95% CI=1.784, 3.037), P = 0.000]. There was still significant difference after sex stratification [[RHR>90/min
group: male group: OR=1.644 (95% CI=1.148, 2.355), P = 0.007; female group: OR=3.375 (95% CI=2.214, 5.146),

P <0.05]. Conclusions In conclusion, an increase in resting heart rate was an independent and significant predictor

of MS in all people, especially in women.

Keywords: metabolic syndrome/ syndrome; resting heart rate / heart rate; Logistic models; incidence;

hypertension

RIFZEAAE (metabolic syndrome, MS ) J&4& 241
PO TLAE R, 2 —Fhi R 3 2 Al il o0 5
AL MR ERE, HABRREAER " RO
( resting heart rate, RHR ) SR TETE I LIRS,
ORISR, TSR . A
MEAEAGIFRCE, S RS BKok Rl
PR O S MS AHOC ™ HTT MS (9 S0 A7 a1
WS, Q2RI T RIFERIZM B, H
IR B i A B

1 BRETE
1.1 —RHER

BEHL 2011 4F 1 H—2012 4F 12 3 Wi i 55 — A
RPEBEAd R R 3 985 BifE AT S, Hip, 5
P 2455 ], Lotk 1530 Bil. #0475 4FRGTT, BEDIE]
FEAE XIS QAT A . HERRARHE « (DARSEME
OFE s OIS FTRHZ WY MS 3 @F O IUEESEEL
iAo s 5 @ R R Rl SR 2590507+ Ol
PEBRE & 5 © MS HOCHTRMLR 3 DRZF R &
P @BV A AL N EN « KA O HUESE S i
hE S BSRERNSESETE RSN . AL
A 1054 41 531 Ko 806 Bl e MESE AT . AWFFE B
LA 1860 BINFFER G Ry AL, Hh B 1054
BIVEA AR, Lot 806 BIVE R Lo ikdl .

1.2 FRE

il G — I IR A TR AR A TR, AR
PMNER . REER . YRGS . ZiGL ., ke
LAz I8 . AAGORMO G B IR IR I
ESEL NI ( body mass index, BMI ) &, Wz
AHSCEN A AP DA T A o ORI o 2 BT
M RAELHAEE TIRE 5 min 5, FHPEREMY + 25
BROHLE, DIFIREBOAIH 3 RHR. AEARIRPRAYES
W A FEA L7 2 00 ~ 9 00 T, K
2N (Z5E >8 h) kI 725 B W% ( fasting blood
glucose, FBG ). Hih =g ( Triglyceride, TG ). J=Yil:E|
Fi (total cholesterol, TC ), %8 IR I AHEEE ( high

density lipoprotein cholesterol, HDL-C ) M Ik %% & 5 25
H AH [ i ( 1ow density lipoprotein cholesterol, LDL-C )
SEFEPRAMEIN . WRHRAE R = 1 3, FRgE= 1 4R,
PO TE PR i = 50 g, $§Zi= 14F 5 1K
FEH= 10 A, BREFZERTTE = 20 min.
1.3 SHiRAE

MS JE SCRH] 2009 4RI G2 AT 1 bR, i EBR
BEPRIRIBR R , LG | i MR RT / SE L E b2 |
TEFLC IR PR Bl Kok RE AL b2 A R AT AT
T oL IE B, 2 AT S AR A "
W AT A PR = 3 E O MS - DI AL
JoE, BIPERE R = 90 em, LHEREF = 80 em; @ TG Thi,
TG = 1.69 mmol/L SUIEAEM FHIEARZGH) s DR T,
I 4 JE (systolic blood pressure, SBP) = 130 mmHg,
&7k & ( diastolic blood pressure, DBP ) = 85 mmHg %
AR IR 25 3 @ FBG T+, FBG = 5.6 mmol/L
sETE 259 5 © HDL-C [, HDL-C 5
M <1.04 mmol/L., 2% <1.29 mmol/L.

e I 9 12 W A AR i b [ O B R 4R
R (2010 fX ) : SBP = 140 mmHg Al / 5{ DBP =
90 mmHg"" 5 BUIETEMR AR 2575 . BRI 12 Wi AR 4l
1999 ARt T A HZNAY 2 Wrbm vl « 8 PR E D Bt
HLALHE = 11.1 mmol/L 8% FBG = 7.0 mmol/L 8§ 75 g ]
HIBEGURT)S 2 h U= 11,1 mmol/L"™,
14 HITEEE

SRSV HE R T SPSS 21.0 GEHHARPE. HHRRVORIDL
PR = bRifE2E (xxs) Row, WA oS 18
TERHLAB (%) R, W x° K55 5 RA Logistic
(o] AL 43 7 AN 7] RHR K P15 MS 0 5 10 G 3%
P <0.05 AZFAGEHAR

&R

MAEBE—MARLE

WiZH 5 BMI, &[], SBP. TG, LDL-C. RHR,
HDL-C. i, JEAIERE . & TG, WM AR A
BRI, Z2RAG0T L (P<0.05), W& 1.

2

2.1
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®1 WABRE-RABILER

PER ] 1054 45.95+16.30 78.85+14.21 24.09 +2.28 84.11 +8.52 123.86 + 14.73 79.31+11.24
peg el 806 45.65 +16.30 81.46 + 13.89 2321 +2.72 79.62 + 11.44 121.63 +15.93 79.76 £ 11.57
tx*H 0.399 -3.966 7.468 9.336 3.091 -0.844
P1E 0.690 0.000 0.000 0.000 0.002 0.399

e 1054 4.40 +£0.91 1.91 +0.40 1.19+0.23 229+041 5.43 +0.89 226 (21.4)
peg el 806 4.41 £0.94 1.85+0.37 1.22+0.25 2.36 +0.43 5.47+0.88 72 (9.0)
t x A -0.226 3.511 -2.685 -3.705 -0.870 53.118
PH 0.821 0.001 0.007 0.000 0.384 0.000

e 1054 153 (14.5) 122 (11.6) 183 (17.4) 62 (5.9) 467 (44.3) 554 (52.6) 369 (35.0)

gegedcl 806 96 (11.9) 318 (39.5) 30 (3.7) 36 (45) 47 (5.8) 21 (26) 162 (20.1)

/x4 2.674 199.51 83.804 1.834 338.114 533.699 49.778

PE 0.102 0.000 0.000 0.176 0.000 0.000 0.000

22 WHEBEMS XFERILE 2.3 RHR &g 1 N8 AIHY Logistic [ Y3547
Fi¢ RHR A0 (ERK 2255400 43> RHR<70 K /min ZRARM . BMIRCIEAE LY 15 2 4E 8% . BMI,

70 ~ <80 YK /min, 80 ~ <90 ¥ /min K RHR = {#FEACAT R (WRUH. 10 . IREBE ) KIF/ER
90 X /min 4 . BEVF 5 4SS, BYABERY ikl BOA 2 ZAER . BMIL fEEEA AT (AR, K
SIPRUER) MS KW 5350 15.4% (50/324), 16.1% . (REFHE ) K IRSCAELERT MS 20 /308 E A Jy sl
(37/231), 17.4% (36/205) 125.5% (75/294), &Pt 3. BR4IEFHFEE RHR BR800 1 A6, MS 1%
20 53 51 R 13.0% (27/208 ). 28.9% (46/159). 37.0%  JiRU&IEIN, B HSKRIER, Z5a501%E X
(61/165) #1423% (116/274), 5. LYEHB MS  (P<0.05), W2,

BRI, & B, ZRAGEITFEEN 04 RHR SA Logistic EIRSMT

( x’=10.039 F1 48.437, P =0.002 #1 0.000 ), Bl & TRLL R MS 9% KR JRBE 2% RUR 1P 5 5
RHR AOSERITHE . S WRaH, CAARS . BMI, (BEHICAT A B B (e
45 . MS LIRS, ZRAGH RN (P <0.05). %1
40 a o B EE, BV LR . BMIL, (R SE1T K T
" SeAFAENY MS 414 TE S, RHR = 90 UK /min (022 5
S YA (P <0.05). L4l MS %5 M 7R b
EZO % RHR HeHe bbby, 2450 . BMI, flBEMISEAT
13 Hp B FSAFAE R MS HMEIE ST, 25 Gei 2415 X

5 (P<0.05), W2 3.
0 == S 3 " 2.5 RHR & 1 M BFEE&RS MS A5H

1: RHR<70 ¥X /min; 2: RHR 70 ~ <80 X /min; 3: RHR LOgiStiC Ewaﬁd:ﬁ
80 ~ <90 YK /min; 4: RHR = 90 ¥ /min AWFEE—2 5 Hr AR RHR 5 MS 4732 [a] (1) 56
ME FHEEEMS RFEELEK FRo SR BMI, fRFEAHSCHT R S TUSCAEAER) MS 41
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SMEIENS, RHR SRR ARG (P <005), & ZWSZRiE, Btz aseitwm8 (P <005),
#HHBERE RHR RGN 1AL, SR AR g . BEA 8 RHR S MS 02 [AII5E R . WA 4.

%2 Logistic BS54

[N 1.333 1.213 1.464 0.000 1.201 1.048 1.376 0.008 1.410 1.238 1.607 0.000
A 2 1.321 1.203 1.452 0.000 1.203 1.050 1.379 0.008 1.404 1.231 1.600 0.000
iA 3 1.320 1.201 1.451 0.000 1.192 1.040 1.367 0.012 1.409 1.235 1.608 0.000

%3 RHR %4#) Logistic EAA TS

psYLi|
RHR<70 ¥ /min 1.000 1.000 1.000
70 K /min < RHR<80 X /min  1.649 1209 2248  0.002 1.602 1.173  2.187 0.003 1.600 1.171  2.185  0.003
80 X /min < RHR<90 {X /min  2.050  1.520  2.766  0.000  2.012 1491 2716  0.000 2.023 1498 2731  0.000

RHR = 90 X /min 2384 1.829  3.107 0.000 2328 1.785 3.035 0.000 2327 1.784  3.037  0.000
FEH
RHR<70 ¥ /min 1.000 1.000 1.000

70K /min < RHR<80 X /min  1.182  0.773  1.809 0440 1.179 0.769  1.808  0.449 1.170 0.763 1796  0.472
80 X /min < RHR<90 {X /min 1356  0.883  2.083  0.164 1374 0.895 2.112 0.147 1367 0.888 2.105 0.155

RHR = 90 X /min 1.683 1.177 2407 0.004 1.680 1.175 2404 0.004 1.644 1148 2355 0.007
ke
RHR<70 ¥ /min 1.000 1.000 1.000

70 ¥K /min < RHR<80 ¥X /min  2.441 1.517 3927 0.000 2382 1478 3.839 0.000 2396 1486 3.865  0.000
80 IX /min < RHR<90 ¥X /min 3.043  1.934 4788  0.000 3.016 1916 4747 0.000 3.026 1920 4.771  0.000
RHR = 90 ¥X /min 3392 2229 5161 0000 3343 2195 5090 0.000 3375 2214 5146  0.000

# 4 RHR &M 1 MAMFEERS MS A5 H Logistic B35 171X 55

5 L
i 1 1.296 1.095 1.688 0.002 1.118 1.031 1.213 0.007 1.397 1.153 1.694 0.001
A 2 1.271 1.070 1.666 0.002 1.118 1.030 1.213 0.007 1.401 1.154 1.702 0.001
5% 3 1.241 1.025 1.503 0.003 1.118 1.030 1.213 0.008 1.415 1.163 1.721 0.001
o LA
i 1 1.172 0.825 1.665 0.377 1.061 0.978 1.151 0.157 1.228 0.933 1.617 0.143
LAY 2 1.106 0.772 1.584 0.583 1.061 0.978 1.151 0.157 1.050 0.778 1.417 0.752
i 3 1.120 0.772 1.623 0.551 1.064 0.980 1.156 0.138 1.177 0.909 1.525 0.215
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%5 6 0] fesi, &5 ¢ F R DR IZE AR R 5E
gxk4
Bk Btk prge ]
R . 95% CI . 95% CI . 95% CI
OR P1E OR PAH OR PAE
TR R TR R TR R
i TR
FiH 1 1.068 0.900 1.267 0.453 1.058 0.969 1.156  0.209 1.158 0.950 1.412 0.146
FEL 2 1.031 0.868 1.225 0.729 1.057 0.968 1.154 0218 1.127 0.933 1.360 0.214
Y 3 1.073 0.906 1.271 0.415 1.056  0.966 1.154 0229 1.135 0.843 1.529 0.404
TG fit
AL 1 1.115 0.773 1.608 0.560 1080 0.994 1.73 0.068 1.203 0.970 1.492 0.093
i1 2 1.112 0.761 1.626  0.583 1.079 0.993 1.171 0.072 1.169 0.939 1.456 0.163
TR 3 0956  0.637 1.435 0.829 1.085 0.998 1.178 0.055 1.120  0.899 1.396 0.313
HDL-C fifi%
AL 1 1.041 0.944 1.178 0.094 1.018 0.945 1.109 0.676 1.080  0.876 1332 0.469
il 2 1.013 0.965 1.168 0.076 1.018 0.945 1.109 0.678 1.035 0.833 1.287 0.753
FRR 3 1.047 0.862 1.167 0.184 1.022 0.938 1.113 0.620 1.063 0.860 1313 0.573
3 itig AR ARFE R . H A i A A R R AT A O RS

WS K IL, RHR 5 MS AHICHE, 78 RARL4 4,
Bfif RHR R8P, MS 0% K3 N 1.320 %, iX
S H A= F ARG —EC"Y. RHR 5 MS M SCER AL
Hl AT RE R« D0 LSS AN L 4 AT I HE AR, RHR 1
P, MR ARG, TS, F30 RHR #F—20 k.
RHR 3Pk 25 S8 i 28 93 Nt 5 LRI 54
FIFENE . FBG 2465 Ko TG IfisE "™ ; @ RHR B4k
SIMSRCURARRE ST, TS T IR A, /b i 4%
2 NO A4 %, 34 LDL A3 EL, ATk 21X MS
IR

A, Has3ZMuEgERM, RHR 5 MS B &
B Z [IAEFE MR 22 5, (DRSS il ™™, A
58 & B RHR 2y MS (a5 K2R (HR Lo PRS2 B
RHR B0 1 A~Bafr, RUBS: FL3E I 1.409 £ 5 X 5 RE
A HAKESe YN 1) B 55 25 R ms A AN, A% B0 RHR
5 HAB M MS KJm KA, A, H2E
PR g MARGF R @ EHHBESIEAR 5T
JUSA R B, MS BB et 2t fe,
AR B ] Y Bt 1 3 5/ BE A R T 2 3 RHR 5 MS 1)
RIEAEHN R 22 5. Hak, AAR S EFER
Kbl by 2E 5, AR BT & ARSI tha
IR R IR MS BIRF= A5 . TR, F-oeil g4k
Ji 00 2 K () MS I8 Wb e (1) 25 St 2 X & 1

JHE S MIS A0 S . 3858 ) 3 SR 28 16 P T DA S ek
TER T a8 (3SR 2 T R 1B )
XU S AR, DATT R Ay w8 9 5% 2% 1M i A
Jo 5 AT T SR ISR R B, AR 2R 48
() SRS EAFAEE R T T 25 5% . EANEE LI, HIXT
THEM, AR MRS TR | 0 i R
W ACAIRER, 5 5 MR T LA R IS T sk A
XK BN, AR A BIGE AR BARES TR f2iE 5
RETF, LR e s FIRE - s
Wi ssons, I HLAS M2 R GRS PR G AR 25 R
TLh J12E B R SRR T FEARIE S, Lotk
YUV AE 45 % I Ay, AT RILa 2, T S AR R
Vit 2> i 15 28 M 28 R G TE M AR A oM B LRy
B FICARBI i ot AR 202k LMl R 1)
PR3P)E, S0P MS 1 & ABE, X — S0 A R T
f B ] RHR X4tk MS 78 296 UGS M 8K

AWFIE I HE— 43T MS 441435 RHR BYAHC
PE, 7EEARET, BE%E RHR B IN— Mris, mim
JEAAR RS IRIE AN 1.241 £ X SEEAAFREEA—2L,
TEBA RHR 7] BB & 1 & 9 i Fa B P 2 ™ sty
S, AP KM RHR 5 HAth MS 2043 2 18] (1
KR,

ZE LAk, RHR 5 MS Z A4 & % 1) Sk,
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B RHR (Uf0ER, MS XUz, 3k Ah 52 i 2
SERY, T HAEZ AR Ry 2 (HRAHESEA T
TEARRZAL - R, MRUIARRZ 3 H
URBEDTIN IS4 5 K, RHR 2 —Wighasahs, H
W ZARZ R T, 25y . B LRSS,
ARAETH BRIXSE D 2R A 520 o AR R 5 28 B R A d
KRGV AR R A ek — 2058 RHR 5 MS
P
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