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Supplement Table 1: Hazard ratios and event rates

A

Office
<60 60-<75 75-<90 >90 <60 60-<75 75-<90 >90

All cause death Reference 0.98 (0.87, 1.12) 1.19 (1.04, 1.36) 1.48 (1.24, 1.76) 13.53  9.19  8.74 10.12
Cardiovascular death Reference 0.95 (0.78, 1.17) 0.97 (0.78, 1.22) 1.19 (0.88, 1.62) 5.15 3.23 2.56 2.99
Non cardiovascular death Reference 1.00 (0.86, 1.18) 1.31 (1.11, 1.55) 1.64 (1.33, 2.03) 8.37 5.96 6.18 7.12
Mean

<60 60-<75 75-<90 >90 <60 60-<75 75-<90 >90
All cause death Reference 1.15 (1.02, 1.28) 1.65 (1.45, 1.88) 2.85 (2.30, 3.54) 14.00  9.10  8.30 10.02
Cardiovascular death Reference 1.03 (0.85, 1.23) 1.20 (0.96, 1.51) 2.05 (1.38, 3.04) 5.48 3.10 2.31 2.80
Non cardiovascular death Reference 1.22 (1.06, 1.41) 1.93 (1.64, 2.26) 3.36 (2.59, 4.36) 8.52 6.01 5.99 7.22
Day

<60 60-<75 75-<90 >90 <60 60-<75 75-<90 >90
All cause death Reference 1.13 (1.00, 1.27) 1.54 (1.35, 1.76) 2.22 (1.83, 2.70) 15.04  9.73  8.14  7.88
Cardiovascular death Reference 1.11 (0.91, 1.35) 1.15 (0.91, 1.45) 1.81 (1.28, 2.55) 5.72 3.50 2.20 2.34
Non cardiovascular death Reference 1.14 (0.98, 1.33) 1.77 (1.50, 2.08) 2.46 (1.94, 3.12) 9.33 6.23 5.94 5.54
Night

<60 60-<75 75-<90 >90 <60 60-<75 75-<90 >90
All cause death Reference 1.29 (1.18, 1.42) 2.28 (2.01, 2.58) 3.80 (2.87, 5.03)  9.70  8.64 11.66 18.85
Cardiovascular death Reference 1.19 (1.02, 1.40) 1.82 (1.46, 2.28) 3.01 (1.82, 4.98) 3.43 2.84 3.31 5.83
Non cardiovascular death Reference 1.35 (1.20, 1.51) 2.53 (2.18, 2.93) 4.25 (3.03, 5.97)  6.28  5.80  8.35 13.02
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Supplement Table 1: Hazard ratios and event rates

B

Difference
<8 8-<12 12-<20 >20 <8 8-<12 12-<20 >20

All cause death Reference 0.79 (0.71, 0.88) 0.83 (0.74, 0.93) 0.69 (0.53, 0.90) 13.31  7.56  6.32  3.89
Cardiovascular death Reference 0.71 (0.59, 0.85) 0.64 (0.52, 0.79) 0.36 (0.19, 0.68) 4.84 2.30 1.63 0.65
Non cardiovascular death Reference 0.84 (0.74, 0.95) 0.92 (0.81, 1.05) 0.86 (0.64, 1.14) 8.47 5.26 4.69 3.24
Morning mean

<60 60-<70 70-<80 >80 <60 60-<70 70-<80 >80
All cause death Reference 1.27 (1.13, 1.41) 1.45 (1.28, 1.63) 1.92 (1.69, 2.18) 10.31  9.63  8.78  9.28
Cardiovascular death Reference 1.14 (0.95, 1.37) 1.13 (0.92, 1.39) 1.48 (1.18, 1.85) 3.88 3.24 2.60 2.74
Non cardiovascular death Reference 1.34 (1.17, 1.54) 1.64 (1.41, 1.89) 2.19 (1.87, 2.56) 6.42 6.39 6.19 6.55
Morning surge

<0 0-<5 5-<10 >10 <0 0-<5 5-<10 >10
All cause death Reference 0.96 (0.87, 1.07) 0.91 (0.81, 1.02) 0.97 (0.86, 1.08) 10.69 10.89  8.61  7.76
Cardiovascular death Reference 1.01 (0.85, 1.21) 0.82 (0.66, 1.02) 0.85 (0.69, 1.05) 3.62 3.94 2.60 2.25
Non cardiovascular death Reference 0.94 (0.82, 1.06) 0.95 (0.82, 1.10) 1.02 (0.89, 1.18) 7.07 6.95 6.01 5.51
Night peak

<60 60-<70 70-<80 >80 <60 60-<70 70-<80 >80
All cause death Reference 1.07 (0.94, 1.21) 1.34 (1.18, 1.52) 2.03 (1.77, 2.32) 11.83  9.24  8.53  9.87
Cardiovascular death Reference 1.12 (0.91, 1.39) 1.29 (1.03, 1.61) 1.82 (1.43, 2.30) 3.97 3.26 2.78 2.99
Non cardiovascular death Reference 1.04 (0.89, 1.21) 1.36 (1.16, 1.59) 2.13 (1.81, 2.51) 7.86 5.98 5.75 6.88
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Supplement Table 2

Heart Rate Death AIC Delta AIC BIC p overall AIC Delta AIC BIC p overall AIC Delta AIC BIC p overall
Office All cause death 50546.46 -31.39 50716.30 p<0.0001 33511.43 -15.02 33653.26 p=0.0001 36092.20 -25.44 36241.84 p<0.0001

Cardiovascular death 16304.01 3.20 16441.55 p=0.4233 9598.95 4.94 9708.63 p=0.7879 10853.76 2.52 10971.46 p=0.3238
Non-cardiovascular death 34204.35 -37.42 34362.66 p<0.0001 23907.99 -17.39 24040.91 p<0.0001 25220.20 -28.05 25359.96 p<0.0001

Mean All cause death 50383.03 -117.31 50552.88 p<0.0001 33421.88 -70.95 33563.72 p<0.0001 35972.14 -88.43 36121.78 p<0.0001
Cardiovascular death 16249.96 -7.92 16387.50 p=0.0030 9568.05 -1.10 9677.73 p=0.0688 10821.14 -3.50 10938.85 p=0.0234
Non-cardiovascular death 34087.68 -116.99 34245.99 p<0.0001 23843.28 -69.39 23976.20 p<0.0001 25130.34 -90.64 25270.10 p<0.0001

Day All cause death 50426.33 -86.08 50596.18 p<0.0001 33448.18 -53.13 33590.02 p<0.0001 36005.13 -63.99 36154.77 p<0.0001
Cardiovascular death 16259.27 -4.69 16396.81 p=0.0136 9573.38 -0.92 9683.07 p=0.0746 10827.77 0.18 10945.47 p=0.1205
Non-cardiovascular death 34117.36 -92.44 34275.66 p<0.0001 23863.84 -52.43 23996.76 p<0.0001 25155.70 -70.12 25295.46 p<0.0001

Night All cause death 50257.14 -189.16 50426.97 p<0.0001 33336.17 -120.68 33478.01 p<0.0001 35880.90 -127.29 36030.52 p<0.0001
Cardiovascular death 16204.44 -29.08 16341.95 p<0.0001 9536.00 -19.61 9645.69 p<0.0001 10789.07 -15.27 10906.74 p<0.0001
Non-cardiovascular death 34018.19 -160.28 34176.49 p<0.0001 23793.47 -97.23 23926.40 p<0.0001 25080.77 -110.16 25220.53 p<0.0001

Difference All cause death 50475.75 -22.56 50645.59 p<0.0001 33459.77 -16.69 33601.61 p<0.0001 36011.87 -21.97 36161.50 p<0.0001
Cardiovascular death 16238.22 -28.00 16375.73 p<0.0001 9558.36 -19.55 9668.04 p<0.0001 10787.55 -34.90 10905.21 p<0.0001
Non-cardiovascular death 34194.61 -2.32 34352.92 p=0.0399 23889.53 -1.82 24022.45 p=0.0498 25194.63 -0.31 25334.39 p=0.0976

Morning mean All cause death 49796.63 -96.16 49966.13 p<0.0001 32970.90 -66.50 33112.39 p<0.0001 35560.09 -66.39 35709.42 p<0.0001
Cardiovascular death 15967.30 -6.38 16104.33 p=0.0088 9372.30 -5.19 9481.46 p=0.0108 10614.51 -4.77 10731.70 p=0.0191
Non-cardiovascular death 33789.42 -94.75 33947.48 p<0.0001 23589.12 -58.11 23721.77 p<0.0001 24925.91 -64.62 25065.44 p<0.0001

Morning surge All cause death 49980.37 1.38 50149.88 p=0.4594 33092.57 3.47 33234.06 p=0.4969 35696.53 2.11 35845.85 p=0.6571
Cardiovascular death 16004.90 -0.87 16141.93 p=0.1198 9408.26 4.67 9517.42 p=0.7318 10642.59 -0.40 10759.78 p=0.1494
Non-cardiovascular death 33940.57 2.72 34098.62 p=0.5266 23677.91 3.65 23810.55 p=0.5236 25035.04 1.11 25174.57 p=0.3013

Night peak All cause death 50314.83 -148.42 50484.66 p<0.0001 33375.91 -92.34 33517.74 p<0.0001 35917.34 -97.75 36066.96 p<0.0001
Cardiovascular death 16213.65 -25.20 16351.16 p<0.0001 9543.35 -19.86 9653.03 p<0.0001 10791.82 -11.99 10909.48 p=0.0004
Non-cardiovascular death 34067.00 -121.14 34225.30 p<0.0001 23827.50 -67.97 23960.42 p<0.0001 25115.14 -82.49 25254.90 p<0.0001

All patients No CVD No Beta blocker / Non-dihydropiridine CCB



Supplement Table 3

Death Heart Rate HR 95 % CI p HR 95 % CI p HR 95 % CI p
All cause death Office <60 1.00 1.00 1.00

Office 60-<75 0.98 (0.87, 1.12) p=0.8098 1.05 (0.89, 1.25) p=0.5343 0.91 (0.77, 1.07) p=0.2327
Office 75-<90 1.19 (1.04, 1.36) p=0.0112 1.23 (1.03, 1.46) p=0.0215 1.08 (0.91, 1.27) p=0.3757
Office ≥90 1.48 (1.24, 1.76) p<0.0001 1.51 (1.21, 1.88) p=0.0003 1.42 (1.15, 1.74) p=0.0009

Cardiovascular death Office <60 1.00 1.00 1.00
Office 60-<75 0.95 (0.78, 1.17) p=0.6602 1.06 (0.79, 1.43) p=0.7046 0.82 (0.62, 1.08) p=0.1572
Office 75-<90 0.97 (0.78, 1.22) p=0.8239 1.09 (0.79, 1.49) p=0.5957 0.87 (0.66, 1.16) p=0.3391
Office ≥90 1.19 (0.88, 1.62) p=0.2598 1.23 (0.82, 1.86) p=0.3209 1.03 (0.71, 1.49) p=0.8838

Non cardiovascular death Office <60 1.00 1.00 1.00
Office 60-<75 1.00 (0.86, 1.18) p=0.9635 1.05 (0.86, 1.29) p=0.6216 0.95 (0.78, 1.17) p=0.6422
Office 75-<90 1.31 (1.11, 1.55) p=0.0013 1.29 (1.05, 1.59) p=0.0176 1.19 (0.97, 1.46) p=0.0912
Office ≥90 1.64 (1.33, 2.03) p<0.0001 1.63 (1.26, 2.11) p=0.0002 1.63 (1.27, 2.10) p=0.0001

All cause death Mean <60 1.00 1.00 1.00
Mean 60-<75 1.15 (1.02, 1.28) p=0.0169 1.15 (1.00, 1.33) p=0.0528 0.98 (0.85, 1.12) p=0.7393
Mean 75-<90 1.65 (1.45, 1.88) p<0.0001 1.65 (1.40, 1.94) p<0.0001 1.41 (1.21, 1.64) p<0.0001
Mean ≥90 2.85 (2.30, 3.54) p<0.0001 2.59 (1.99, 3.37) p<0.0001 2.57 (2.02, 3.26) p<0.0001

Cardiovascular death Mean <60 1.00 1.00 1.00
Mean 60-<75 1.03 (0.85, 1.23) p=0.7915 1.09 (0.84, 1.41) p=0.5047 0.84 (0.66, 1.06) p=0.1394
Mean 75-<90 1.20 (0.96, 1.51) p=0.1035 1.37 (1.02, 1.84) p=0.0395 1.03 (0.79, 1.34) p=0.8543
Mean ≥90 2.05 (1.38, 3.04) p=0.0003 1.67 (0.97, 2.88) p=0.0661 1.51 (0.94, 2.43) p=0.0886

Non cardiovascular death Mean <60 1.00 1.00 1.00
Mean 60-<75 1.22 (1.06, 1.41) p=0.0051 1.19 (0.99, 1.41) p=0.0576 1.06 (0.89, 1.26) p=0.5224
Mean 75-<90 1.93 (1.64, 2.26) p<0.0001 1.79 (1.47, 2.17) p<0.0001 1.64 (1.36, 1.98) p<0.0001
Mean ≥90 3.36 (2.59, 4.36) p<0.0001 3.04 (2.25, 4.12) p<0.0001 3.21 (2.42, 4.26) p<0.0001

All cause death Day <60 1.00 1.00 1.00
Day 60-<75 1.13 (1.00, 1.27) p=0.0449 1.12 (0.96, 1.30) p=0.1645 0.97 (0.83, 1.13) p=0.7230
Day 75-<90 1.54 (1.35, 1.76) p<0.0001 1.52 (1.28, 1.80) p<0.0001 1.33 (1.13, 1.56) p=0.0006
Day ≥90 2.22 (1.83, 2.70) p<0.0001 2.09 (1.65, 2.65) p<0.0001 1.99 (1.59, 2.48) p<0.0001

Cardiovascular death Day <60 1.00 1.00 1.00
Day 60-<75 1.11 (0.91, 1.35) p=0.2987 1.18 (0.90, 1.56) p=0.2353 0.93 (0.72, 1.20) p=0.5800
Day 75-<90 1.15 (0.91, 1.45) p=0.2404 1.29 (0.94, 1.76) p=0.1091 0.99 (0.75, 1.31) p=0.9417
Day ≥90 1.81 (1.28, 2.55) p=0.0008 1.83 (1.17, 2.87) p=0.0082 1.45 (0.96, 2.18) p=0.0752

Non cardiovascular death Day <60 1.00 1.00 1.00
Day 60-<75 1.14 (0.98, 1.33) p=0.0798 1.09 (0.90, 1.31) p=0.3766 1.00 (0.83, 1.21) p=0.9860
Day 75-<90 1.77 (1.50, 2.08) p<0.0001 1.61 (1.32, 1.97) p<0.0001 1.51 (1.24, 1.85) p<0.0001
Day ≥90 2.46 (1.94, 3.12) p<0.0001 2.21 (1.67, 2.92) p<0.0001 2.29 (1.76, 2.99) p<0.0001

All patients No CV No Beta blocker / Non-dihydropiridine CCB



Supplement Table 3

Death Heart Rate HR 95 % CI p HR 95 % CI p HR 95 % CI p
All patients No CV No Beta blocker / Non-dihydropiridine CCB

All cause death Night <60 1.00 1.00 1.00
Night 60-<75 1.29 (1.18, 1.42) p<0.0001 1.33 (1.19, 1.49) p<0.0001 1.23 (1.11, 1.37) p=0.0001
Night 75-<90 2.28 (2.01, 2.58) p<0.0001 2.22 (1.91, 2.58) p<0.0001 2.17 (1.88, 2.50) p<0.0001
Night ≥90 3.80 (2.87, 5.03) p<0.0001 3.81 (2.69, 5.39) p<0.0001 3.45 (2.47, 4.81) p<0.0001

Cardiovascular death Night <60 1.00 1.00 1.00
Night 60-<75 1.19 (1.02, 1.40) p=0.0251 1.33 (1.08, 1.64) p=0.0068 1.13 (0.94, 1.37) p=0.1985
Night 75-<90 1.82 (1.46, 2.28) p<0.0001 1.92 (1.44, 2.56) p<0.0001 1.76 (1.35, 2.28) p<0.0001
Night ≥90 3.01 (1.82, 4.98) p<0.0001 3.43 (1.78, 6.60) p=0.0002 2.51 (1.31, 4.82) p=0.0056

Non cardiovascular death Night <60 1.00 1.00 1.00
Night 60-<75 1.35 (1.20, 1.51) p<0.0001 1.33 (1.16, 1.52) p<0.0001 1.28 (1.12, 1.46) p=0.0002
Night 75-<90 2.53 (2.18, 2.93) p<0.0001 2.35 (1.97, 2.81) p<0.0001 2.37 (2.00, 2.80) p<0.0001
Night ≥90 4.25 (3.03, 5.97) p<0.0001 3.98 (2.65, 5.99) p<0.0001 3.94 (2.67, 5.82) p<0.0001

All cause death Difference <8 1.00 1.00 1.00
Difference 8-<12 0.79 (0.71, 0.88) p<0.0001 0.77 (0.68, 0.87) p<0.0001 0.77 (0.68, 0.86) p<0.0001
Difference 12-<20 0.83 (0.74, 0.93) p=0.0009 0.81 (0.71, 0.92) p=0.0012 0.83 (0.74, 0.93) p=0.0019
Difference ≥20 0.69 (0.53, 0.90) p=0.0066 0.76 (0.57, 1.02) p=0.0667 0.66 (0.50, 0.88) p=0.0042

Cardiovascular death Difference <8 1.00 1.00 1.00
Difference 8-<12 0.71 (0.59, 0.85) p=0.0002 0.67 (0.53, 0.84) p=0.0006 0.63 (0.51, 0.78) p<0.0001
Difference 12-<20 0.64 (0.52, 0.79) p<0.0001 0.62 (0.48, 0.80) p=0.0003 0.63 (0.50, 0.79) p<0.0001
Difference ≥20 0.36 (0.19, 0.68) p=0.0016 0.37 (0.17, 0.78) p=0.0092 0.23 (0.10, 0.52) p=0.0004

Non cardiovascular death Difference <8 1.00 1.00 1.00
Difference 8-<12 0.84 (0.74, 0.95) p=0.0056 0.82 (0.71, 0.95) p=0.0069 0.84 (0.73, 0.97) p=0.0145
Difference 12-<20 0.92 (0.81, 1.05) p=0.2298 0.89 (0.77, 1.04) p=0.1383 0.93 (0.81, 1.07) p=0.3183
Difference ≥20 0.86 (0.64, 1.14) p=0.2917 0.93 (0.68, 1.27) p=0.6475 0.87 (0.65, 1.19) p=0.3903

All cause death Morning mean <60 1.00 1.00 1.00
Morning mean 60-<70 1.27 (1.13, 1.41) p<0.0001 1.34 (1.17, 1.54) p<0.0001 1.21 (1.05, 1.38) p=0.0061
Morning mean 70-<80 1.45 (1.28, 1.63) p<0.0001 1.45 (1.25, 1.69) p<0.0001 1.33 (1.15, 1.53) p=0.0001
Morning mean ≥80 1.92 (1.69, 2.18) p<0.0001 1.98 (1.69, 2.31) p<0.0001 1.86 (1.60, 2.15) p<0.0001

Cardiovascular death Morning mean <60 1.00 1.00 1.00
Morning mean 60-<70 1.14 (0.95, 1.37) p=0.1721 1.19 (0.93, 1.53) p=0.1631 1.06 (0.84, 1.33) p=0.6440
Morning mean 70-<80 1.13 (0.92, 1.39) p=0.2428 1.23 (0.94, 1.62) p=0.1332 0.98 (0.76, 1.27) p=0.8772
Morning mean ≥80 1.48 (1.18, 1.85) p=0.0007 1.64 (1.23, 2.19) p=0.0009 1.41 (1.08, 1.84) p=0.0105

Non cardiovascular death Morning mean <60 1.00 1.00 1.00
Morning mean 60-<70 1.34 (1.17, 1.54) p<0.0001 1.41 (1.19, 1.66) p<0.0001 1.28 (1.09, 1.51) p=0.0028
Morning mean 70-<80 1.64 (1.41, 1.89) p<0.0001 1.56 (1.31, 1.87) p<0.0001 1.51 (1.28, 1.80) p<0.0001
Morning mean ≥80 2.19 (1.87, 2.56) p<0.0001 2.14 (1.77, 2.58) p<0.0001 2.10 (1.75, 2.51) p<0.0001



Supplement Table 3

Death Heart Rate HR 95 % CI p HR 95 % CI p HR 95 % CI p
All patients No CV No Beta blocker / Non-dihydropiridine CCB

All cause death Morning surge <0 1.00 1.00 1.00
Morning surge 0-<5 0.96 (0.87, 1.07) p=0.4548 1.02 (0.90, 1.16) p=0.7659 0.98 (0.86, 1.11) p=0.7336
Morning surge 5-<10 0.91 (0.81, 1.02) p=0.1122 0.93 (0.81, 1.08) p=0.3599 0.93 (0.81, 1.07) p=0.3028
Morning surge ≥10 0.97 (0.86, 1.08) p=0.5574 1.04 (0.91, 1.20) p=0.5527 1.01 (0.88, 1.15) p=0.8839

Cardiovascular death Morning surge <0 1.00 1.00 1.00
Morning surge 0-<5 1.01 (0.85, 1.21) p=0.9013 1.08 (0.85, 1.37) p=0.5226 1.01 (0.81, 1.25) p=0.9420
Morning surge 5-<10 0.82 (0.66, 1.02) p=0.0689 0.93 (0.70, 1.22) p=0.5847 0.82 (0.63, 1.06) p=0.1230
Morning surge ≥10 0.85 (0.69, 1.05) p=0.1233 0.98 (0.75, 1.28) p=0.8724 0.80 (0.63, 1.03) p=0.0844

Non cardiovascular death Morning surge <0 1.00 1.00 1.00
Morning surge 0-<5 0.94 (0.82, 1.06) p=0.3087 1.00 (0.85, 1.16) p=0.9507 0.96 (0.83, 1.12) p=0.6277
Morning surge 5-<10 0.95 (0.82, 1.10) p=0.5009 0.94 (0.79, 1.12) p=0.4702 0.98 (0.83, 1.16) p=0.8390
Morning surge ≥10 1.02 (0.89, 1.18) p=0.7382 1.07 (0.91, 1.26) p=0.4295 1.11 (0.95, 1.30) p=0.1920

All cause death Night peak <60 1.00 1.00 1.00
Night peak 60-<70 1.07 (0.94, 1.21) p=0.2893 1.13 (0.96, 1.32) p=0.1313 1.02 (0.88, 1.19) p=0.7553
Night peak 70-<80 1.34 (1.18, 1.52) p<0.0001 1.38 (1.18, 1.63) p<0.0001 1.24 (1.06, 1.45) p=0.0069
Night peak ≥80 2.03 (1.77, 2.32) p<0.0001 2.04 (1.73, 2.42) p<0.0001 1.88 (1.60, 2.21) p<0.0001

Cardiovascular death Night peak <60 1.00 1.00 1.00
Night peak 60-<70 1.12 (0.91, 1.39) p=0.2910 1.29 (0.96, 1.74) p=0.0926 1.07 (0.82, 1.41) p=0.6166
Night peak 70-<80 1.29 (1.03, 1.61) p=0.0264 1.47 (1.08, 2.00) p=0.0142 1.19 (0.90, 1.58) p=0.2156
Night peak ≥80 1.82 (1.43, 2.30) p<0.0001 2.13 (1.55, 2.93) p<0.0001 1.67 (1.25, 2.23) p=0.0006

Non cardiovascular death Night peak <60 1.00 1.00 1.00
Night peak 60-<70 1.04 (0.89, 1.21) p=0.5957 1.07 (0.89, 1.29) p=0.4886 1.00 (0.83, 1.21) p=0.9782
Night peak 70-<80 1.36 (1.16, 1.59) p=0.0001 1.35 (1.11, 1.64) p=0.0022 1.26 (1.04, 1.51) p=0.0165
Night peak ≥80 2.13 (1.81, 2.51) p<0.0001 2.01 (1.65, 2.45) p<0.0001 1.98 (1.63, 2.39) p<0.0001




