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Abstract

Objectives: To assess the associations between heart rate (HR) with all-cause, cardiovascular and non-cardiovascular
mortality in elderly Chinese aged >60 years old.

Methods: Data from present study were derived from the prospective urban and rural epidemiology study in China
(PURE-China). HR was measured at the baseline by trained health workers using digital sphygmomanometers. Cardiovascular
mortality, non-cardiovascular mortality, and all-cause mortality events were collected through standardized case reports at
follow-ups. Cox frailty model was used to explore the correlation between heart rate and risk of death.

Results: A total of 8 487 subjects aged >60 years old were included in this study(3 925 males, 46.25%, heart rate:
[73.2+11.6] beats/min [bpm]; 4 562 women, 53.75%, heart rate: [75.8 £10.9] bpm). During a total observational time of
63 688 person-years, a total of 262 cardiovascular death events, 399 non-cardiovascular death events, and 682 all-cause death
events were documented. Increased heart rate is associated with higher risk of death in aged population. In adjusted analyses,
males with heart rate >80.0 bpm faced higher risk of death compared with those with the heart rate between 60-69 bpm (all P<
0.001). Significant associations of all-cause mortality (HR=1.78, 95% CI: 1.18-2.71) and cardiovascular mortality (HR=2.04,
95% CI: 1.07-3.87) were shown for females with heart rates >90 bpm.
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Conclusions: Elevated HR is associated with increased risk of cardiovascular mortality, non-cardiovascular mortality and

total mortality for elderly Chinese aged >60 years old.
Key words heart rate; mortality; older adults; correlation
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[EF: SN <60 K /min4l  60~69 K% /min4H  70~79 % /min A 80~89 3K /min 44 = 90 3K /min 4
Bt
BIEL B (%)] 3925 (100.0) 381(9.7) 1260 (32.1) 1263 (32.2) 684 (17.4) 337 (8.6)
IBE (R [min, X £ ) 732+11.6 55.9+3.4 65.1+2.8 743+2.8 84.0+2.8 975+7.0 <0.01
FR (%, x+5) 64.9+4.8 64.7+3.6 64.9+5.0 64.8+4.9 65.0+4.9 65.2+4.5 0.29
W[ B (%)) 2 166 (55.2) 196 (51.4) 678 (53.8) 726 (57.5) 388 (56.7) 178 (52.8) 0.24
P X [ 1 (%)) 1131(28.8) 93 (24.4) 329 (26.1) 383 (30.3) 208 (30.4) 118 (35.0) 0.04
HEKFNPRUT (6 (%) 1614 (41.1) 170 (44.6) 540 (43.3) 494 (39.3) 274 (40.4) 136 (40.6) 0.19
B RTIE [ B (%)] 1596 (40.7) 186 (48.9) 520 (41.4) 509 (40.4) 266 (39.4) 115 (34.4) <0.01
B ETIOE [ (%)] 1327 (33.8) 138 (36.4) 435 (34.6) 439 (34.8) 219 (32.1) 96 (28.6) 0.02
AR DTSN [ B (%)] 640 (16.3) 65 (17.1) 196 (15.7) 199 (15.9) 115 (17.0) 65 (19.4) 0.12
4K (mmHg, X +5) 142.4+22.9 141.0+£22.5 142.5+22.6 141.8+22.9 141.5+22.1 148.1+24.8 0.10
£F5KE (mmHg, x +5) 84.3+12.6 79.6+11.8 82.8+12.1 84.9+12.3 86.0+12.2 89.8+14.1 <0.01
REFEE (kg/m?, x5 ) 24.0+3.6 23.7+3.8 24.1+35 242+35 23.8+3.6 23.8+4.2 0.42
155 B E B (mmol/L, x +5) 4.64+0.92 4.49+0.82 4.61+0.87 4.66 +0.92 4.68+0.97 4.81+1.06 <0.01
L
BIE 51 (%)] 4562 (100.0) 212 (4.6) 1176 (25.8) 1700 (37.3) 987 (21.6) 487 (10.7)
IBE (R [min, X £ ) 75.8+10.9 56.3+3.1 65.6+2.8 745+2.8 84.0+2.8 96.9+6.3 <0.01
FR(F , xx9) 64.5+3.8 64.4+3.9 64.4+3.9 64.4+3.7 64.6+4.0 64.6+35 0.17
B[ B (%)) 2819 (61.8) 141 (66.5) 756 (64.3) 1076 (63.3) 579 (68.7) 267 (54.8) <0.01
FaERHX [ 1 (%)) 1226 (26.9) 39 (18.4) 272 (23.1) 476 (28.0) 291 (29.5) 148 (30.4) <0.01
HEKFENPRUT (6 (%) 2607 (57.1) 119 (56.1) 637 (54.4) 966 (57.0) 578 (59.0) 307 (63.3) <0.01
B RTIR [ B (%)) 192 (4.2) 11(5.3) 2) 1(4.2) 9 (5.0) 13(2.7) 0.47
BRTIRE [ 61 (%)] 142 (3.1) 8(3.8) 1) 7 (3.4) 0(3.1) 11(2.3) 0.36
AR DEED [ B (%)] 699 (15.3) 24 (11.4) 170 (14.5) 256 (15.1) 156 (15.9) 93 (19.1) <0.01
48 E (mmHg, X +5) 144.6 + 23.6 144.3+23.5 143.9+24.0 143.6+22.7 145.6 +23.4 148.3+25.8 0.13
£F5KE (mmHg, x £5) 83.6+12.0 78.2+10.2 81.3+11.6 83.4+11.7 85.7+11.8 87.6+12.9 <0.01
REIEH (kg/m’, X +5) 24.8+3.8 25.1+3.7 24.9+3.6 24.8+3.8 24.8+3.9 245+4.2 0.08
15E B EEE (mmol/L, x + ) 5.13+1.00 5.16+1.17 5.11+0.98 5.10 +0.96 5.15+1.01 5.27 +1.09 0.03
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T2 RUBSE AR SR R AR5, AT 24004 = 90 YK /min
W, O Il 45 %€ 10 (HR=2.04, 95%CI:1.07~3.87 )
4 R AE T KU A W 3 B4 (HR=1.78, 95%

CL1.18~2.71), R0 ML 45 AL TZ 5 0 3 2 ] 1Y B
E =60 % W AHEHIFA R HE (HR=1.60, 95%
CI:0.92~2.79 ),

NEZENBEROESRTREREXES

REOESAR HR (95% Cl)

A : - - - P’
<60 & /min ¢H 60~69 JX /min 4 70~79 % /min 48 80~89 )X /min 44 = 90 ’X /min 4
B4
DMEFETFH / BAL(B) 8/381 40/1 260 52/1 263 39/684 29/337
FETK (/1 000 ASE ) 2.771 4.270 5.452 7.787 11.814 <0.001
FEHY 1 0.63 (0.30~1.35) 1.00 1.26 (0.84~1.91) 1.75 (1.13~2.73) 2.66 (1.64~4.30) <0.001
HEE 2 0.67 (0.31~ 1.44) 1.00 1.41(0.92~ 2.16) 1.78 (1.1~ 2.86) 2.30(1.38~3.86)  <0.001
EOMEFRTEN/ BAL(F)) 21/381 71/1 260 70/1 263 54/684 32/337
FETK (/1 000 AE) 7.273 7.580 7.339 10.782 13.036 0.026
R 0.94 (0.58~ 1.52) 1.00 0.97 (0.70~ 1.36) 1.48 (1.04~ 2.12) 1.88 (1.23~ 2.86) 0.001
R 2 0.93 (0.57~ 1.51) 1.00 1.02 (0.73~ 1.43) 1.62 (1.13~ 2.33) 1.96 (1.28~2.99)  <0.001
SREH/BAL(H) 29/381 114/1 260 129/1 263 95/684 62/337
FETFK (/1 000 A%E) 10.045 12.171 13.525 18.968 25.257 <0.001
1 0.81 (0.54~ 1.21) 1.00 1.12 (0.87~ 1.44) 1.58 (1.21~ 2.08) 2.18(1.60~2.98)  <0.001
KR 2 0.79 (0.52~ 1.20) 1.00 1.18 (0.91~ 1.54) 1.49 (1.11~2.00) 2.09(151~2.89)  <0.001
Z
GIMERTEH / BAR(H) 5/212 22/1 176 26/1 700 18/987 23/487
FET-F (/1 000 A ) 3.107 2.459 1.999 2.473 6.396 0.003
HEE 1.26 (0.48~ 3.33) 1.00 0.79 (0.45~ 1.40) 0.99 (0.53~ 1.84) 2.32(1.29~ 4.19) 0.024
HER 2 1.65 (0.58~ 4.18) 1.00 0.93 (0.51~ 1.68) 0.97 (0.50~ 1.90) 2.04 (1.07~3.87) 0.145
O MmEFRTEH/ BAL (F]) 4/212 34/1 176 44/1 700 45/987 24/487
FET-FK (/1 000 A ) 2.485 3.801 3.383 6.184 6.674 0.007
1 0.63 (0.22~ 1.78) 1.00 0.89 (0.57~1.40) 1.69 (1.08~ 2.65) 1.81(1.07~3.05)  <0.001
1HE 2 0.73 (0.26~ 2.09) 1.00 0.90 (0.56~ 1.44) 1.48 (0.92~ 2.39) 1.60 (0.92~ 2.79) 0.014
EHEEHF/ BAR () 9/212 58/1 176 73/1 700 66/987 47/487
FETEK (/1 000 AL ) 5.5692 6.484 5.613 9.069 13.071 <0.001
HEE 0.84 (0.42~ 1.70) 1.00 0.86 (0.61~ 1.22) 1.43 (1.01~ 2.04) 1.96 (1.33~2.89)  <0.001
1HE 2 1.02 (0.50~ 2.07) 1.00 0.93 (0.64~ 1.34) 1.32 (0.90~ 1.93) 1.78 (1.18~ 2.71) 0.003
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