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Abstract—To generate outcome-driven thresholds for home blood pressure (BP) in the elderly, we analyzed 375
octogenarians (60.3% women; 83.0 years [mean]) enrolled in the International Database on home BP in relation to
cardiovascular outcome. Over 5.5 years (median), 155 participants died, 76 from cardiovascular causes, whereas 104,
55, 36, and 51 experienced a cardiovascular, cardiac, coronary, or cerebrovascular event, respectively. In 202 untreated
participants, home diastolic in the lowest fifth of the distribution (≤65.1 mm Hg) compared with the multivariableadjusted average risk was associated with increased risk of cardiovascular mortality and morbidity (hazard ratios [HRs],
≥1.96; P≤0.022), whereas the HR for cardiovascular mortality in the top fifth (≥82.0 mm Hg) was 0.37 (P=0.034).
Among 173 participants treated for hypertension, the HR for total mortality in the lowest fifth of systolic home BP
(<126.9 mm Hg) was 2.09 (P=0.020). In further analyses of home BP as continuous variable (per 1-SD increment), higher
diastolic BP predicted lower cardiovascular mortality and morbidity and cardiac and coronary risk (HR≤0.65; P≤0.039)
in untreated participants. In those treated, cardiovascular morbidity was curvilinearly associated with systolic home
BP with nadir at 148.6 mm Hg and with a 1.45 HR (P=0.046) for a 1-SD decrease below this threshold. In conclusion,
in untreated octogenarians, systolic home BP ≥152.4 and diastolic BP ≤65.1 mm Hg entails increased cardiovascular
risk, whereas diastolic home BP ≥82 mm Hg minimizes risk. In those treated, systolic home BP <126.9 mm Hg
was associated with increased total mortality with lowest risk at 148.6 mm Hg.  (Hypertension. 2015;66:865-873.
DOI: 10.1161/HYPERTENSIONAHA.115.05800.) Online Data Supplement
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ge is the main risk factor for hypertension and death.1
By 2050, the proportion of octogenarians will globally
increase from 1.5% to 4.3%.2 At all ages, high blood pressure is
the major driver of cardiovascular complications.1 Worldwide,
hypertension causes 9.4 million deaths, underlying over half
of the estimated 17 million cardiovascular deaths and accounts
for >20% of health loss in seniors aged ≥70 years.3

■

home blood pressure monitoring

In randomized trials of antihypertensive treatment in the
elderly,4–11 the systolic target pressure was ≥150 mm Hg,
whereas diastolic targets were either not specified,5,6,8,10 or set
at or > 80 mm Hg.9,11 After publication of the Hypertension
in the Very Elderly Trial (HYVET), which demonstrated benefit of lowering office systolic pressure to 150 mm Hg in fit
octogenarians,11 updated guidelines12–15 suggested that in very
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elderly hypertensive patients systolic pressure should be lowered to 140 mm Hg12,14 or 150 mm Hg 13–15 without stated goal
diastolic pressure. Compared with office measurement, home
blood pressure monitoring is a better prognosticator because of
the greater number of readings, the minimization of the white
coat effect, and the unmasking of masked hypertension.14,16,17
According to Japanese guidelines,17 home blood pressure
measurement is useful for preventing an excessive or insufficient antihypertensive effect of drugs. To our knowledge, the
Predictive Values of Blood Pressure and Arterial Stiffness in
Institutionalized Very Aged Population Study (PARTAGE)18,19
is the only survey based on the self-measured blood pressure in octogenarians. High blood pressure did not entail an
increased risk of all-cause mortality or major cardiovascular
events. In view of the uncertainty about blood pressure targets
to be achieved in the very elderly, we assessed the predictive
value of the self-measured home blood pressure in octogenarians enrolled in the International Database on Home Blood
Pressure in Relation to Cardiovascular Outcome (IDHOCO).20
In line with the PARTAGE findings,19 we stratified our analysis according to treatment status.

Methods
Study Population
Expanded Methods available in the online only Data Supplement
provide detailed information on the construction of the IDHOCO
database20 and the characteristics of enrolled cohorts (Table S1 in the
online-only Data Supplement). For the present analysis, we selected
375 participants aged ≥80 years, of whom 202 were untreated at
baseline. Hospitalized, institutionalized, incapacitated, or demented
patients were excluded from recruitment. The analysis included
144 (untreated/treated, 106/38) residents of Ohasama, Japan21; 137
(75/62) inhabitants of the Tsurugaya district in Sendai, Japan22; 36
(21/15) inhabitants of Didima, Greece23; and 58 treated outpatients of
a general hospital in Buenos Aires, Argentina.24 All studies received
ethical approval. Participants provided written informed consent.

Collection of the Baseline Data
Office blood pressure was the average of 2 readings obtained with a
standard mercury sphygmomanometer,23 or with an automated auscultatory21 or oscillometric device,22,24 using the appropriate cuff size.
All home blood pressure measurements were performed in the sitting
position with a validated oscillometric device,21–24 using the appropriate cuff size. The average of all available home measurements was
used in the analysis. Throughout this article, unless otherwise specified, blood pressure refers to the self-measured home blood pressure.
We obtained information on each participant’s medical history, use
of medications, and smoking and drinking habits by means of questionnaires21–23 or checking hospital files.24 The Expanded Methods in
the online only Data Supplement provide information on the collection of anthropometric and biochemical data.

Ascertainment of Events
We ascertained vital status and the incidence of fatal and nonfatal
diseases from the appropriate sources in each country (Table S1), as
described in previous publications.20 Fatal and nonfatal stroke did not
include transient ischemic attacks. Cardiac events comprised fatal
and nonfatal myocardial infarction, death caused by ischemic heart
disease or other cardiac causes, sudden death, fatal and nonfatal heart
failure, coronary revascularization, and pacemaker implantation. The
composite cardiovascular end point included cardiovascular mortality
and the aforementioned cardiovascular end points. In outcome analyses of composite cardiovascular end points, we only considered the
first event in each category.

Statistical Analysis
For database management and statistical analysis, we used SAS software,
version 9.3 (SAS Institute Inc, Cary, NC). For comparison of means and
proportions, we applied the large sample z-test or ANOVA and the χ2 statistic, respectively. We compared intercepts and slopes of regression lines
between untreated and treated participants by ANCOVA.25 Statistical significance was a α-level of <0.05 on 2-sided tests.
We applied the deviation from mean coding to compute hazard ratios (HRs) in fifths of the distribution of the home blood pressure.
This approach expresses the risk in each fifth relative to the overall
risk in the whole study population and allows computing 95% confidence intervals (CIs) for the HRs in all fifths without defining an
arbitrary reference group. Next, we used Cox proportional hazards
models to compute HRs expressing the risk associated with blood
pressure analyzed as continuous variable, while adjusting for cohort,
sex, age, body mass index, smoking, drinking alcohol, serum cholesterol, and a history of cardiovascular disease and diabetes mellitus. Fully adjusted models included both systolic and diastolic blood
pressures. We checked the proportional hazards assumption and the
functional forms of the covariables by the Kolmogorov-type supremum test. We tested heterogeneity in the HRs across subgroups by
introducing the appropriate interaction term in the Cox model. We
applied the generalized R2 statistic26 to assess the risks additionally
explained by home blood pressure over and beyond other risk factors.

Results
Characteristics of Participants
Table 1 shows baseline characteristics of the 202 untreated and
173 treated octogenarians included in IDHOCO. The baseline
characteristics of each cohort appear in Tables S3 and S4 for
untreated and treated participants, respectively. The median
number (5th to 95th percentile interval) of home blood pressure measurements amounted to 48 (8–56) in Ohasama, 10
(2–34) in Tsurugaya, 12 (12–12) in Didima, and 24 (22–28)
in Buenos Aires. Among treated participants belonging to the
Ohasama, Tsurugaya, and Buenos Aires cohorts, 80 (50.6%)
were on monotherapy and 78 (49.4%) were on combination
therapy taking a median of 1.0 drug per day. In treated participants of these 3 cohorts, 37 (23.4%) used diuretics, 40 (25.3%)
β-blockers, 33 (20.9%) angiotensin-converting enzyme inhibitors, 38 (24.1%) angiotensin-II type-1 receptor blockers, 113
(71.5%) calcium-channel blockers, and 22 (13.9%) other various classes of antihypertensive agents. Information on drugs
use was unavailable from the Didima cohort.

Analysis of Untreated Participants
Incidence of End Points
Among 202 untreated octogenarians, median follow-up was
5.5 years (5th to 95th percentile interval, 0.9–11.8 years).
Over 1164 person-years of follow-up, 103 participants died
(88.5 per 1000 person-years) and 58 experienced a fatal or
nonfatal cardiovascular complication (51.5 per 1000 personyears). The cause of death was cardiovascular in 46 participants, noncardiovascular in 55, end-stage renal disease in 1,
and unknown in 1. Considering cause-specific first cardiovascular events, the incidence of stroke and cardiac events
amounted to 28 (24.8 per 1000 person-years) and 30 (25.8 per
1000 person-years), respectively.
Risk Associated With Home Blood Pressure
With adjustments applied for cohort, sex, age, body mass
index, smoking and drinking, serum cholesterol, and history
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Table 1. Baseline Characteristics of Participants
Untreated
Participants

Treated
Participants

202

173

 Japanese

181 (89.6)

100 (57.8)†

 Women

118 (58.4)

108 (62.4)

Characteristic
n

For diastolic pressure, the HRs were significant in the lower
fifth (≤65.1 mm Hg) for cardiovascular mortality (2.66; 95% CI,
1.39–5.10; P=0.003) and for fatal plus nonfatal cardiovascular
events (1.96; 95% CI, 1.10–3.47; P=0.022), and in the upper
fifth (≥82.0 mm Hg) for cardiovascular mortality (0.37; 95%
CI, 0.15–0.93; P=0.034). The association between outcome and
blood pressure in untreated octogenarians did not deviate from
log-linearity (P≥0.051). Table 2 shows the standardized HRs
associated with blood pressure in the untreated population. The
incidence of all coronary events increased with lower baseline
diastolic pressure. After further adjustment for systolic pressure,
diastolic pressure predicted cardiovascular mortality (HR, 0.54;
95% CI, 0.33–0.87; P=0.011), all fatal plus nonfatal cardiovascular events (0.65; 95% CI, 0.43–0.98; P=0.039), all cardiac
events (0.48; 95% CI, 0.26–0.87; P=0.016), and all coronary
events (0.37; 95% CI, 0.16–0.82; P=0.015). The increase in R2
by adding diastolic pressure to the model already including the
other risk factors ranged from 1.54% to 2.36% for cardiovascular mortality and cardiac events, respectively (Table 3). Systolic
pressure added only from 0.01% to 0.21% on top of the basic
model, not reaching significance.
Figure 2 shows the 5-year risk of cardiovascular events
associated with systolic or diastolic pressure analyzed as
continuous variables and across percentiles (10th, 50th, and
90th) of the alternative component of home blood pressure in
untreated octogenarians. The association was significant for
diastolic blood pressure (P=0.039). The findings were similar
for cardiovascular mortality (Figure S1).

Number with characteristic

 Current smoking

18 (9.0)

13 (8.9)

 Drinking alcohol

27 (23.1)

24 (25.8)

 Diabetes mellitus

11 (5.5)

21 (12.1)*

 Cardiovascular disease

38 (18.8)

68 (39.3)†

Mean of characteristic (±SD)
 Age, y

83.1±4.5

82.6±3.9*

 Body mass index, kg/m2

23.0±3.0

25.2±4.2†

  
Systolic

144.0±21.4

145.8±20.9

  
Diastolic

78.2±12.2

77.5±11.9

  
Systolic

138.2±18.7

143.0±18.1*

  
Diastolic

74.1±10.4

73.8±9.5

 Home heart rate, bpm

69.0±8.9

68.4±10.0

 Total cholesterol, mmol/L

4.9±1.0

5.1±0.8

 Office blood pressure, mm Hg

 Home blood pressure, mm Hg

Significance of the difference between untreated and treated participants:
*P≤0.05 and †P≤0.0001.

of cardiovascular disease and diabetes mellitus, the risk across
fifths of the distribution of blood pressure versus the average risk
in all untreated octogenarians (Figure 1) reached statistical significance in the top fifth (≥152.4 mm Hg) of systolic pressure for
cardiovascular mortality and for all fatal plus nonfatal cardiovascular events combined. The HRs were 2.19 (95% CI, 1.04–4.64;
P=0.040) and 2.09 (95% CI, 1.11–3.91; P=0.022), respectively.

A

3.0

Analysis of Treated Participants
Incidence of End Points
Among 173 untreated octogenarians, median follow-up was
5.3 years (5th to 95th percentile interval, 1.2–11.8 years). Over
900 person-years of follow-up, 52 participants died (57.8 per

B

Total mortality
CV mortality

Hazard Ratio

2.5

2.66
(1.39-5.10)
P=0.003

CV events
2.19 (1.04-4.64)
P=0.040

2.0

2.09 (1.11-3.91)
P=0.022

1.96
(1.10-3.47)
P=0.022

1.5
1.0
0.5
0.37
(0.15-0.93)
P=0.034

0
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95

Diastolic Pressure (mm Hg)

Systolic Pressure (mm Hg)
N°. of events (%)
22 (55)

23 (58)

22 (54)

15 (38)

21 (51)

26 (65)

22 (55)

21 (51)

14 (35)

12 (30)

10 (25)

7 (17)

8 (20)

9 (22)

15 (38)

11 (28)

9 (22)

5 (13)

20 (49)
6 (15)

13 (33)

12 (30)

10 (24)

10 (25)

13 (31)

16 (40)

13 (33)

12 (29)

7 (18)

10 (24)

Figure 1. Multivariable-adjusted hazard ratios by fifths of the distributions of the systolic (A) and diastolic (B) home blood pressure in 202
untreated octogenarians. The hazard ratios express the risk in fifths compared with average risk in all untreated participants and were
adjusted for cohort, sex, age, body mass index, smoking and drinking, serum cholesterol, and history of cardiovascular disease and
diabetes mellitus. Point estimates, 95% confidence interval and P value are provided for hazard ratios that significantly deviated from the
reference. CV indicates cardiovascular.
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Table 2. Standardized Hazard Ratios Relating Outcome to Home Blood Pressure
Hazard Ratio (95% CI)
Untreated Participants (n=202)
End Point

Treated Participants (n=173)

Model

No (E)

Systolic Home BP
(18.7 mm Hg)

Diastolic Home BP
(10.4 mm Hg)

Model

No (E)

A

103

1.02 (0.83–1.26)

0.92 (0.74–1.15)

A

52

1.20 (0.88–1.64)

0.80 (0.58–1.11)

FA

0.97 (0.70–1.35)

0.70 (0.48–1.01)

A

1.44 (0.93–2.23)

0.54 (0.33–0.87)*

FA

1.06 (0.80–1.41)

0.82 (0.60–1.13)

A

1.40 (0.95–2.04)

0.65 (0.43–0.98)*

FA

0.99 (0.66–1.50)

0.65 (0.40–1.05)

A

1.56 (0.91–2.67)

0.48 (0.26–0.87)*

FA

0.81 (0.45–1.48)

0.47 (0.24–0.93)*

A

1.52 (0.71–3.25)

0.37 (0.16–0.82)*

FA

1.06 (0.71–1.60)

0.97 (0.64–1.48)

A

1.17 (0.67–2.03)

0.87 (0.49–1.54)

FA

Systolic Home BP Diastolic Home BP
(18.1 mm Hg)
(9.5 mm Hg)

Mortality
 Total

FA
 Cardiovascular

A

46

FA

30

0.62 (0.42–0.92)*

0.89 (0.63–1.24)

0.60 (0.39–0.93)*

1.08 (0.74–1.57)

0.66 (0.37–1.16)

0.83 (0.51–1.34)

0.67 (0.36–1.26)

0.96 (0.57–1.64)

…

0.97 (0.68–1.38)

…

1.03 (0.69–1.53)

0.51 (0.29–0.89)*

0.75 (0.43–1.32)

0.50 (0.27–0.93)*

1.02 (0.55–1.90)

0.41 (0.21–0.80)†

0.65 (0.33–1.27)

0.40 (0.19–0.85)*

1.02 (0.49–2.12)

1.36 (0.79–2.34)

1.04 (0.67–1.61)

1.47 (0.79–2.72)

0.89 (0.54–1.47)

Fatal and nonfatal events
 Cardiovascular

A

58

FA
 Cardiac

A

30

FA
 Coronary

A

18

FA
 Stroke

A

28

FA

46

25

18

23

Hazard ratios express the risk associated with a 1-SD increase in blood pressure (given between parentheses in column headings). All models were adjusted for
cohort, sex, age, body mass index, smoking and drinking, serum cholesterol, and history of cardiovascular disease and diabetes mellitus. Adjusted models include
either systolic pressure or diastolic pressure, while fully adjusted models include both systolic and diastolic blood pressure in addition to other covariables. In treated
participants, the relation of cardiovascular events with systolic pressure was curvilinear and is reported separately in the Results section of this article and Figure 3. A
indicates adjusted; BP, blood pressure; CI, confidence interval; FA, fully adjusted; and No (E), number of events.
Significance of the hazard ratios: *P<0.05 and †P<0.01.

1000 person-years) and 46 experienced a fatal or nonfatal cardiovascular complication (53.9 per 1000 person-years). The
cause of death was cardiovascular in 30 participants, noncardiovascular in 20, end-stage renal disease in 1, and unknown
Table 3.

in 1. Considering cause-specific first cardiovascular events,
the incidence of stroke and cardiac events amounted to 23
(26.4 per 1000 person-years) and 25 (28.3 per 1000 personyears), respectively.

Generalized R 2-Statistics for Home Blood Pressure as Predictor by Treatment Status
Mortality

Fatal Plus Nonfatal End Points

Total

Cardiovascular

Group

Model

LR

P

R

Untreated
(n=202)

Basic

57.5

…

Treated
(n=173)

Cardiovascular

LR

P

R

24.8

42.0

…

2

Cardiac

LR

P

R

18.8

31.8

…

2

LR

P

R2

14.6

20.4

…

9.60

2

+SBP

0.03

0.86

0.01

0.03

0.87

0.01

0.15

0.70

0.06

0.48

0.49

0.21

+DBP

0.57

0.45

0.21

3.85

0.049

1.54

1.49

0.22

0.63

5.35

0.02

2.36

+SBP and
DBP

1.86

0.39

0.69

6.47

0.04

2.56

4.32

0.12

1.80

6.51

0.04

2.87

Basic

24.0

…

13.0

29.3

…

15.6

19.9

…

10.9

25.3

…

13.6

+SBP

5.90

0.02

2.92

2.19

0.14

1.06

6.82

0.03

3.45

8.01

0.005

3.91

+DBP

0.50

0.48

0.25

0.60

0.44

0.29

0.03

0.86

0.02

1.62

0.20

0.81

+SBP and
DBP

6.04

0.049

2.99

2.20

0.33

1.07

6.84

0.08

3.45

8.01

0.02

3.91

DBP indicates diastolic home blood pressure; LR, likelihood ratio; R2, generalized R2 statistic expressed in percent; and SBP, systolic home blood pressure. The basic
model included cohort, sex, age, body mass index, smoking and drinking, serum cholesterol, and history of cardiovascular disease and diabetes mellitus. P values are
for the improvement of the fit versus the basic model. Values are likelihood ratios and associated generalized R2-statistics for adding systolic home blood pressure and
diastolic home blood pressure to the basic model. For the basic model LR and R2 are for the comparison between the basic model and the null model.
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5-year risk (%)

A

40

B

87 mm Hg
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62 mm Hg
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116 mm Hg
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PD=0.039
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Diastolic Pressure (mm Hg)

Figure 2. Five-year risk of a cardiovascular event associated with systolic (A) or diastolic (B) home blood pressure analyzed as continuous
variables and across percentiles (10th, 50th, and 90th) of the alternative component of blood pressure in 202 untreated octogenarians.
The risk was standardized to the distribution in the whole untreated population (ratio or mean) of cohort, sex, age, body mass index,
smoking and drinking, serum cholesterol, and history of cardiovascular disease and diabetes mellitus. PS and PD indicate the significance
of the association with systolic and diastolic home blood pressure, respectively.

A

30

5-year risk (%)

Risk Associated With Home Blood Pressure
The analyses were adjusted as in the untreated participants.
The risk of all-cause mortality versus the average risk in all
treated participants was higher in the lower fifth of the distribution of systolic pressure (<126.9 mm Hg; HR, 2.09; 95%
CI, 1.10–3.98; P=0.020; Figure S2). Table 2 shows the standardized HRs associated with blood pressure in the treated
population. The risk of all-cause mortality, cardiac, and
coronary events significantly increased with lower baseline
systolic home blood pressure. After further adjustment for
diastolic blood pressure, lower systolic pressure predicted

25

all-cause mortality (HR, 0.60; 95% CI, 0.39–0.93; P=0.022),
cardiac events (0.50; 95% CI, 0.27–0.93; P=0.027), and coronary events (0.40; 95% CI, 0.19–0.85; P=0.017). According
to the Kolmogorov-type supremum test, the log-linear model
was appropriate for all end points. However, in relation to all
fatal and nonfatal cardiovascular events, the fit of the Cox
model for systolic pressure significantly improved (P<0.008)
by adding a quadratic term to a model already including the
linear term. As shown in Figure 3, in treated participants, the
relationship between all cardiovascular events and systolic
blood pressure was U shaped with the nadir at 148.6 mm Hg.

B

85 mm Hg
73 mm Hg
62 mm Hg

169 mm Hg
141 mm Hg
121 mm Hg

20

15
P S =0.008
PD=0.90

10
120

130

140

150

160

Systolic Pressure (mm Hg)

170

60

70

80

90

Diastolic Pressure (mm Hg)

Figure 3. Five-year risk of a cardiovascular event associated with systolic (A) or diastolic (B) home blood pressure analyzed as continuous
variables and across percentiles (10th, 50th, and 90th) of the alternative component of blood pressure in 173 treated octogenarians. The
risk was standardized to the distribution (ratio or mean) in the whole treated population of cohort, sex, age, body mass index, smoking
and drinking, serum cholesterol, and history of cardiovascular disease and diabetes mellitus. The relation with systolic blood pressure
was U-shaped with nadir at 148.6 mm Hg).
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Decreasing the nadir by 1 SD (18.1 mm Hg), increased the risk
for a cardiovascular event by 45% (1% to 108%; P=0.046)
in the adjusted model and by 45% (−3% to 116%; P=0.071)
in the fully adjusted model. The corresponding estimates for
a 1-SD increment in systolic blood pressure above the nadir
were 44% (−12% to 103%; P=0.092) and 44% (−15% to
104%; P=0.112), respectively.
The increase in the generalized R2 by adding systolic
blood pressure to the model already including the other risk
factors ranged from 2.92% to 3.91% for all-cause mortality
and cardiovascular and cardiac events (Table 3). Diastolic
blood pressure added only from 0.02% to 0.81% on top of the
basic model, not reaching significance.

Sensitivity Analyses
We checked the consistency of our results for all-cause and
cardiovascular mortality (Table S5) and for the combination
of fatal and nonfatal cardiovascular events (Table S6) according to sex and ethnicity. For untreated (0.083≤P≤0.68) and
treated (0.096≤P≤0.96) participants, the HRs were not statistically different across strata. Tables S7 and S8 show the HRs
obtained after excluding one cohort at a time for untreated and
treated participants, respectively. Statistical significance was
mainly driven by the Ohasama cohort with the largest number
of events. However, all HRs were within the 95% CI for all
available participants. Thus, no cohort had an excessive influence on the estimate based on all participants combined.
Finally, in untreated and treated participants, ANCOVA
showed that the regression lines relating office with home
blood pressure were coincident (P values for differences in
slopes and intercepts ≥0.10). In all participants (Figure 4), a
home blood pressure of 127 mm Hg systolic and 65 mm Hg
diastolic corresponded with office blood pressures of 136.3
mm Hg (95% CI, 134.0–138.6 mm Hg) and 72.0 mm Hg (95%
CI, 70.6–73.5 mm Hg), respectively.

A 230

B 140
Office Diastolic Pressure (mm Hg)

210

Office Systolic Pressure (mm Hg)

Discussion
Current guidelines for diagnosis and management of hypertension provide either no special recommendations for the
very elderly27,28 or recommendations exclusively based on
office blood pressure.12–15 Our current study provides preliminary thresholds for the self-measured blood pressure in
risk stratification among the very elderly. In untreated participants, a home blood pressure >150 mm Hg (rounded) or <65
mm Hg (rounded) conferred an increased risk of a cardiovascular death or a composite cardiovascular end point, whereas
a diastolic home pressure >80 mm Hg was associated with low
cardiovascular mortality. These findings are in line with the
vast epidemiological knowledge database showing that in the
elderly a wide pulse pressure, an index of arterial stiffness, is
associated with a dire prognosis.29 In treated octogenarians,
there was a curvilinear association between cardiovascular
risk and systolic home blood pressure, independent from diastolic pressure, with nadir at ≈150 mm Hg. The risk of death or
a cardiovascular event increased below a systolic home pressure of ≈130 mm Hg.
Only one prior study in the very elderly, PARTAGE,
addressed the association of cardiovascular risk with the selfmeasured blood pressure in the very elderly.18,19 The study
included 1127 frail nursing home residents (78.1% women;
mean age, 87.6 years). Among 227 PARTAGE participants
with low home systolic pressure (<130 mm Hg) on combination antihypertensive treatment (≥2 drugs) compared with
the 900 others, home blood pressure averaged 119/65 mm Hg
versus 142/75 mm Hg with mortality rates of 32.2% versus
19.7%, respectively. The HRs for all-cause mortality and cardiovascular events associated with low blood pressure were
1.36 (95% CI, 1.06–1.75) and 1.28 (95% CI, 0.99–1.65).19
In another analysis of the same cohort,18 patients with a diastolic home blood pressure ranging from 49.3 to 68.5 mm Hg
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Figure 4. Office systolic (A) and diastolic (B) pressure plotted as function of the corresponding home blood pressure. Home levels of 127
mm Hg systolic and 65 mm Hg diastolic corresponded with office values of 136.3 mm Hg (95% confidence interval, 134.0–138.6 mm Hg)
and 72.0 mm Hg (70.6–73.5 mm Hg), respectively.
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had a 2-year shorter survival than those with higher levels
(P=0.021).
Other cohort studies in the very elderly addressed the risk
associated with office blood pressure.30,31 In Tampere, Finland,
561 octogenarians (82% women; mean age, 88.4 years) were
stratified according to systolic (from <120 to >200 mm Hg) or
diastolic (from <70 to >110 mm Hg) blood pressure and followed up for 5 years.30 The strong point of this study was that
the population was representative of both fit and frail individuals because they were living either at their home (n=272) or
were institutionalized or had been hospitalized (n=289). The
key finding was that mortality was highest in the low blood
pressure group (<120/70 mm Hg) and lowest in subjects with
office blood pressure levels in excess of 160/90 mm Hg. A
retrospective cohort study enrolled 4071 hypertensive octogenarians at 10 US Department of Veterans Affairs sites (3.4%
women; mean age, 82.6 years).31 Follow-up spanned 5 years.
The association between survival and treated blood pressure
was U shaped. Lowering blood pressure <140 mm Hg systolic
or 90 mm Hg diastolic was associated with shorter survival.
The HRs for a 10-mm Hg increase in blood pressure were 0.84
(95% CI, 0.78–0.89) systolic and 0.91 (95% CI, 0.87–0.96)
diastolic, suggesting that aggressive treatment might be harmful at very old age.31
The HYVET trial,11 enrolled 3845 physically fit patients
(60.5% women; mean age, 83.6 years). The blood pressure
at enrolment averaged 173/91 mm Hg. Eligible patients were
aged ≥80 years and had a sustained systolic pressure of ≥160
mm Hg. They were randomized to receive either indapamide
or matching placebo with the possible addition of perindopril or matching placebo to achieve a target blood pressure of
150/80 mm Hg.11 At median follow-up (1.8 years), blood pressure was 15.0/6.1 mm Hg lower in the active-treatment group
than in the placebo. In the intention-to-treat analysis,11 reductions in the rates were 30% for fatal or nonfatal stroke (95%
CI, −1 to 51), 39% for fatal stroke (95% CI, 1–62), 21% for
total mortality (95% CI, 4–35), 23% for cardiovascular mortality (95% CI, −1 to 40), and 64% for heart failure (95% CI,
42–78). HYVET11 did not provide information on whether a
further reduction of office blood pressure would be beneficial
and was not representative of the oldest old in whom physical
or cognitive disabilities are common.
Current recommendations for the target office blood pressure in very elderly hypertensive patients are ambiguous. The
American College of Cardiology Foundation/American Heart
Association expert consensus document12 suggests an office
systolic pressure of 140 to 145 mm Hg if tolerated. It states
that levels <130/65 mm Hg should be avoided. The European
guidelines14 recommend that those with an office systolic of
≥160 mm Hg should be considered for treatment if considered fit. The target systolic pressure should be <140 mm Hg,
or between 140 and 150 mm Hg, according to the level of fitness. Both the Canadian13 and International15 guidelines recommend systolic office pressure levels <150 mm Hg without
mentioning a diastolic threshold. All guidelines, including one
especially focusing on the home blood pressure,32 suggest a
self-measured threshold of 135 mm Hg systolic or 85 mm Hg
diastolic irrespective of age.

Strong points of our current report are the involvement
of old individuals living in 4 different countries, a followup of >5 years, and the high albeit variable number of home
measurements with medians ranging across cohorts from 10
to 48. On the contrary, our study has some potential limitations. First, the sample size was relatively small, but very old
people only represent 1.5% of the population and are difficult
to recruit.2 Second, one should be cautious in extrapolating
our current findings to other ethnic groups, especially blacks,
to populations in which the prevalence of obesity is rampant,
or even to the general Japanese or European population.
Indeed, our analyses comprised mainly slender Japanese and
whites with body mass index averaging 23.0 and 27.1 kg/m2,
respectively. Finally, methods of ascertaining events and measurements were not identical among cohorts. However, we
adjusted for cohort in the Cox proportional hazards models,
and our findings remained consistent when we excluded one
cohort at a time.

Perspectives
Notwithstanding potential limitations, our current study might
have implications for clinical practice. We provide for the first
time a reference frame for home blood pressure that may
prevent overtreatment by avoiding decreasing home blood
pressures <125 to 130 mm Hg. In untreated patients, physicians should be aware that home diastolic pressure levels <65
mm Hg are associated with a worse cardiovascular prognosis,
whereas values above ≈80 mm Hg predict a better outcome.
These results do not contradict current recommendations for
the management of office blood pressure in the very elderly.
However, they differ from the recommendations for the management of home blood pressure that suggest the same threshold irrespective of age.32 A rounded home blood pressure of
125 mm Hg systolic or 65 mm Hg diastolic corresponded with
office blood pressures of ≈135 systolic and 70 mm Hg diastolic. Our study, therefore, provides indirect information on
the thresholds for office blood pressure that might be optimal
in the very elderly.
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Novelty and Significance
What Is New?

•

In octogenarians, the optimal self-measured blood pressure (BP) has not
yet been established. Guidelines only provide recommendations for office
BP based on clinical trials not representative for the general population
and with short follow-up. We, therefore, analyzed 375 octogenarians enrolled in the International Database on HOme blood pressure in relation to
Cardiovascular Outcome, who were followed up for 5.5 years (median).

What Is Relevant?

•
•

In untreated octogenarians, a home diastolic BP of <65 mm Hg predicted
increased cardiovascular events.
In untreated octogenarians, a home systolic pressure exceeding 150
mm Hg worsened cardiovascular risk.

•
•

In treated octogenarians, a home systolic BP <125 mm Hg was associated with increased total mortality.
In treated octogenarians, home systolic pressure showed a U-shaped
pattern for cardiovascular events with nadir ≈150 mm Hg.

Summary
In untreated octogenarians, low home diastolic pressure should be
considered before antihypertensive therapy is initiated. In treated
octogenarians, overtreatment should be avoided by not lowering
the home systolic pressure to <125 mm Hg.
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Expanded Methods
Study Population
At the time of writing this report, IDHOCO1,2 included 8912 participants recruited in the
framework of six prospective population studies3-8 and one cohort study mainly including
hypertensive patients9 (Table S1). All studies received ethical approval and have been described in peer-reviewed publications. Hospitalized, institutionalized or incapacitated patients were excluded from recruitment. We discarded one cohort because data on causespecific mortality was still being collected8 and two cohorts because they did not include octogenarians.4,7 Among the remaining 4704 participants, 375 were aged 80 years or over,
had at least two home blood pressure readings, and known status for antihypertensive
treatment. Therefore, the number of analyzed participants totaled 375, of whom at enrolment
202 were untreated and 173 were taking antihypertensive drugs. They included 144 (untreated/treated, 106/38) residents of Ohasama, Japan;3 137 (75/62) inhabitants of the Tsurugaya district in Sendai, Japan;6 36 (21/15) inhabitants of Didima, Greece;5 and 58 treated
outpatients of a general hospital in Buenos Aires, Argentina.9
Blood Pressure Measurement
Office blood pressure was the average of two readings obtained with a standard mercury
sphygmomanometer,5 or with an automated auscultatory3,5,9 or oscillometric device,6,9 using
the appropriate cuff size, with the participants resting in the sitting3 or supine6 position. In
each cohort, researchers implemented a quality assurance program for home blood pressure
monitoring. Doctors,3,6 nurses3 or specially trained technicians9 first explained the rationale
of blood pressure self-monitoring. Participants obtained the home blood pressure readings
on the left arm after they had rested for 1 to 5 minutes in the sitting position. The automated
or semi-automated devices used for office10-12 and home11,13,14 blood pressure measurement had all been validated. Further details on the devices and the procedures for office and
home blood pressure measurements appear in Table S2. In all cohorts morning measurements were obtained within 1 hour of waking up, before breakfast, and if applicable, before
the intake of medications. The average of all available measurements at home, at least two,
was used in the analysis. Throughout this manuscript, unless specified otherwise, blood
pressure refers to the self-measured home blood pressure.
Other Measurements
We obtained information on each participant’s medical history, use of medications, and
smoking and drinking habits by means of questionnaires3,5,6 or checking hospital files.9
Body mass index was body weight in kilograms divided by height in meters squared. Serum
cholesterol and blood glucose were measured by automated enzymatic methods. As described previously,1 information on serum total cholesterol level was unavailable for the
Didima population and was extrapolated from data provided by the Attica study investigators
by sex and 10-year age strata.15 The Attica study population was a large population cohort
examined at the same time (2001-2002) and in the same geographical area as the Didima
cohort. Diabetes mellitus was the use of antidiabetic drugs, a self-reported diagnosis or a
fasting or random blood glucose concentration of at least 7.0 mmol/L (126 mg/dL)16 or 11.1
mmol/L (200 mg/dL),16 respectively.
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Ascertainment of Events
We ascertained vital status and the incidence of fatal and nonfatal diseases from the appropriate sources in each country (Table S1), as described in previous publications.1,2 Fatal
and nonfatal stroke did not include transient ischemic attacks. Cardiac events comprised
fatal and nonfatal myocardial infarction, death due to ischemic heart disease or other cardiac
causes, sudden death, fatal and nonfatal heart failure, surgical or percutaneous coronary
revascularization, and pacemaker implantation. The composite cardiovascular endpoint included cardiovascular mortality and the aforementioned cardiovascular endpoints. In outcome analyses of composite cardiovascular endpoints, we only considered the first event in
each category.
Statistical Analysis
For database management and statistical analysis, we used SAS software, version 9.3 (SAS
Institute Inc., Cary, NC, USA). For comparison of means and proportions, we applied the
large sample z-test or analysis of variance and the 2 statistic, respectively. We compared
intercepts and slopes of regression lines between untreated and treated participants by analysis of covariance.17 Statistical significance was a α-level of less than 0.05 on two-sided
tests.
We applied the deviation from mean coding to compute hazard ratios in fifths of the distribution of the home blood pressure. This approach expresses the risk in each fifth relative to
the overall risk in the whole study population and allows computing 95% confidence intervals
for the hazard ratios in all fifths without defining an arbitrary reference group. Next, we used
Cox proportional hazards models to compute hazard ratios expressing the risk associated
with blood pressure analyzed as continuous variable, while adjusting for cohort , sex, age,
body mass index, smoking, drinking alcohol, total serum cholesterol, and a history of cardiovascular disease and diabetes mellitus. Fully adjusted models included both systolic and
diastolic blood pressures. We checked the proportional hazards assumption and the functional forms of the covariables by the Kolmogorov-type supremum test, as implemented in
the ASSESS statement of the PROC PHREG procedure of the SAS package. We tested
heterogeneity in the hazard ratios across subgroups by introducing the appropriate interaction term in the Cox model. We applied the generalized R2 statistic18 to assess the risks
additionally explained by home blood pressure over and beyond other risk factors.
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Table S1. IDHOCO Cohorts Included in Present Analysis
Characteristic

Ohasama, Iwate
prefecture, Japan

Didima,
Argolida of
Peloponnesus,
Greece

Tsurugaya, Sendai,
Japan

Buenos Aires,
Argentina

1988-1995

1997

2002

2008-2010

≥35 y

≥18 y

≥70 y

≥18 y

address list

local registry

address list

hospital registry

All ages

2777

665

836

426

≥80 years

144

36

140

60

≥80 years analyzed

144

36

137

58

6.53 (0.83–13.8)

6.29 (0.99–8.26)

5.51 (1.62–5.59)

3.52 (0.74–4.53)

death certificate
stroke registry
medical records

death certificate
interviews
medical records

National Health
Institute database
medical records

hospital files

Study design
Recruitment period
Age (years)
Sampling starting point
Participants

Follow-up of octogenarians (years)*
Ascertainment of events

Median (5th to 95th percentile interval).
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Table S2. Protocols of Office and Home Blood Pressure Measurement
Study

Device

Device brand name

type

(reference for

Days (Nº)

Times per

Readings (Nº)

day

Qualification

Position

of observer

Minutes rest
before/between

validation study)

readings

Office
Ohasama

AA

USF-700F (10)

1

1

2

N/T

SI

2/0

Tsurugaya

AO

FORM ABI/PWV (12)

1

1

2

T

SU

2/–

Didima

MM

Baumomanometer

2

1

2

D

SI

5/1

Buenos Aires

AO

OMRON 705CP (11)

1

1

2

D/T

SI

5/1

Ohasama

SAO

OMRON HEM401c (13)

28

2 (M,E)

1

P

SI

2/…

Tsurugaya

AO

OMRON HEM747 (14)a

30

2 (M,E)

2

P

SI

5/…

Didima

AO

OMRON 705CP (11)

3

2 (M,E)

2

P (83%)
R (17%)

SI

5/1

Buenos Aires

AO

OMRON 705CP (11)

4-5

2 (M, A, E)

2

P

SI

5/1

Home

Abbreviations: AA, automatic auscultatory; AO, automatic oscillometric; SAO, semi-automatic oscillometric; E, evening; A, afternoon, M, morning; MM, manually
operated mercury manometer; D, doctor; N, nurse; T, technician; R, relative; P, participant; SI, sitting; SU, supine. An ellipsis indicates not applicable.
aSame device as the OMRON HEM-735C, except that it does not incorporate an integrated circuit memory.
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Table S3. Baseline Characteristics of 202 Untreated Participants by Cohort
Characteristic

Ohasama,
Iwate Prefecture, Japan

Didima,
Argolida of
Peloponnesus,
Greece

Tsurugaya,
Sendai, Japan

106

21

75

Women

63 (59.4)

14 (6.9)

41 (57.7)

Current smoking

13 (12.3)

0 (0.0)

5 (6.7)

Drinking alcohol

8 (7.5)

…

19 (25.3)

Diabetes mellitus

4 (3.8)

1 (4.8)

6 (5.7)

24 (22.6)

6 (28.6)

8 (10.7)*

Age (years)

83.5±4.9

84.9±3.7

82.4±3.8*

Body mass index (kg/m2)

22.3±2.2

25.9±4.7*

23.3±2.8*

Systolic

142.3±20.8

138.5±25.0

147.5±20.5

Diastolic

74.8±11.3

72.8±12.4

83.5±11.3‡

Systolic

135.5±17.1

133.7±21.0

143.2±19.3

Diastolic

72.7±9.43

72.5±10.6

76.6±11.3

Home heart rate (bpm)

69.2±8.7

76±6.6‡

66.8±8.7§

Total cholesterol, mmol/L

4.9±0.9

5.4±0.3§

5.1±0.9†

Number
Number with characteristic

Cardiovascular disease
Mean of characteristic (±SD)

Office blood pressure (mm Hg)

Home blood pressure (mm Hg)

Significance of the difference with the adjacent left column: * P≤0.05; † P≤0.01; ‡ P≤0.001; and
§ P≤0.0001. An ellipsis indicates that the information was not available.
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Table S4. Baseline Characteristics of 173 Treated Participants by Cohort
Characteristic

Ohasama,
Iwate Prefecture, Japan

Didima,
Argolida of Peloponnesus,
Greece

Tsurugaya,
Sendai, Japan

Buenos Aires,
Capital Federal,
Argentina

38

15

62

58

Women

18 (47.4)

8 (53.3)

35 (56.5)

47 (81.0)†

Current smoking

4 (10.5)

0 (0)

6 (9.7)

3 (5.2)

Drinking alcohol

7 (18.4)

…

16 (25.8)

1 (1.7)

Diabetes mellitus

3 (7.9)

0 (0)

13 (21.0)

5 (8.6)

Cardiovascular disease

7 (18.4)

8 (53.3)*

20 (32.3)

33 (56.9)†

Diuretics

2 (5.3)

…

11 (17.7)

24 (41.4)*

-blockers

5 (13.2)

…

4 (6.5)

31 (53.4)§

ACEIs

0 (0.0)

…

11 (17.7)†

22 (37.9)*

ARBs

0 (0.0)

…

10 (16.1)†

28 (48.3)§

37 (97.4)

…

42 (67.7)‡

34 (58.6)

Other

1 (2.6)

…

14 (22.6)†

7 (12.1)†

On combination therapy

7 (18.4)

…

22 (35.5)§

49 (84.5)§

3 (2-3)

…

3 (2-3)

3 (2-5)

Age (years)

81.7±3.1

83.9±5.7

83.1±3.7

82.3±4.0

Body mass index (kg/m2)

22.6±2.3

27.3±4.3‡

24.2±3.9†

27.4±4.1§

Systolic

147.1±18.9

137.7±23.9

145.8±20.9

147.0±21.6

Diastolic

75.4±13.4

68.3±7.9*

81.4±11.1§

77.0±11.0*

Systolic

139.0±10.9

138.8±20.4

150.0±21.0

139.4±16.0†

Diastolic

76.9±9.4

69.9±7.5*

76.1±10.3*

70.3±7.8‡

Home heart rate (bpm)

67.7±9.4

74.7±10.1*

67.6±10.1*

68.1±10.0

Serum cholesterol, mmol/L

5.1±0.9

5.4±0.3

5.4±0.8

4.7±0.8§

Number
Number with characteristic

On antihypertensive agent

Calcium-channel blockers

Median number of drugsa
Mean of characteristic (SD)

Office blood pressure (mm Hg)

Home blood pressure (mm Hg)

Significance of the difference with the adjacent left column: * P≤0.05; † P≤0.01; ‡ P≤0.001; and § P≤0.0001. Information on
antihypertensive drug use was unavailable in the Didima cohort.
aMedian number of drugs (5th–95th percentile interval) refers to participants on combination therapy.
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Table S5. Hazard Ratios for Fatal Endpoints in Relation to Home Blood Pressure in Various Strata
Stratum

n/N

Untreated participants

Treated participants

Systolic
home BP
(18.7 mm Hg)

Diastolic
home BP
(10.4 mm Hg)

n/N

Systolic
home BP
(18.1 mm Hg)

Diastolic
home BP
(9.5 mm Hg)

Total
All participants

103/202

1.20 (0.88–1.64)

0.80 (0.58–1.11)

52/173

0.65 (0.42–1.01)

1.05 (0.72–1.53)

Women

58/118

1.25 (0.78–1.98)

0.77 (0.49–1.24)

25/108

0.54 (0.26–1.15)

1.00 (0.53–1.89)

Men

45/84

1.18 (0.75–1.87)

0.68 (0.41–1.12)

27/65

0.74 (0.41–1.34)

0.82 (0.43–1.57)

Whites

10/21

0.17 (0.02–1.35)

2.68 (0.43–16.9)

15/73

2.57 (0.77–8.55)

0.13 (0.03–0.63)

Asians

93/100

1.25 (0.91–1.72)

0.80 (0.57–1.11)

37/100

0.62 (0.36–1.06)

1.25 (0.83–1.87)

All participants

46/202

1.46 (0.94–2.27)

0.54 (0.33–0.87)

30/173

0.68 (0.36–1.28)

0.93 (0.54–1.60)

Women

24/118

1.42 (0.72–2.82)

0.57 (0.28–1.16)

14/108

0.56 (0.17–1.79)

0.82 (0.29–2.35)

Men

22/84

1.60 (0.83–3.09)

0.52 (0.25–1.08)

16/65

0.81 (0.36–1.81)

0.50 (0.19–1.33)

Whites

7/73

0.25 (0.02–3.08)

1.47 (0.15–15.0)

8/73

…

…

Asians

39/100

1.61 (1.02–2.54)

0.51 (0.31–0.84)

22/100

0.68 (0.33–1.41)

1.20 (0.68–2.13)

Cardiovascular

Abbreviations: CI, confidence interval; n/N, number of deaths/number of participants at risk; BP, blood pressure. Hazard ratios express the risk associated with a
1-SD increase in blood pressure (given between parentheses in column headings). All models include both systolic and diastolic pressure and were adjusted for
cohort, sex, age, body mass index, smoking and drinking, serum cholesterol, history of cardiovascular disease and diabetes mellitus. Hazard ratios did not differ
between strata (P≥0.075). An ellipsis indicates that the model did not converge.

-Page 12 of 16-

Table S6. Hazard Ratios for Fatal plus Nonfatal Endpoints in Relation to Home Blood Pressure in Various Strata
Stratum

n/N

Untreated participants

Treated participants

Systolic
home BP
(18.7 mm Hg)

Diastolic
home BP
(10.4 mm Hg)

n/N

Systolic
home BP
(18.1 mm Hg)

Diastolic
home BP
(9.5 mm Hg)

Cardiovascular
All participants

58/202

1.43 (0.97–2.10)

0.64 (0.42–0.96)

46/173

0.85 (0.56–1.30)

1.02 (0.69–1.53)

Women

30/118

1.60 (0.88–2.91)

0.47 (0.25–0.88)

22/108

1.22 (0.65–2.31)

1.18 (0.59–2.37)

Men

28/84

1.42 (0.80–2.53)

0.89 (0.51–1.55)

24/65

0.77 (0.43–1.36)

0.63 (0.30–1.29)

Whites

7/21

0.25 (0.02–3.08)

1.47 (0.15–15.00)

7/73

0.80 (0.40–1.62)

0.86 (0.37–1.99)

Asians

51/100

1.54 (1.03–2.29)

0.64 (0.42–0.97)

17/100

1.02 (0.58–1.80)

1.02 (0.65–1.61)

All participants

30/202

1.59 (0.91–2.78)

0.47 (0.26–0.87)

25/173

0.51 (0.28–0.94)

1.00 (0.54–1.89)

Women

17/118

2.05 (0.91–4.60)

0.40 (0.17–0.95)

12/108

0.64 (0.24–1.70)

1.72 (0.56–5.29)

Men

13/84

1.45 (0.59–3.57)

0.58 (0.23–1.46)

13/65

0.71 (0.29–1.72)

0.60 (0.20–1.83)

Whites

7/21

0.25 (0.02–3.08)

1.47 (0.15–15.00)

14/73

0.54 (0.23–1.30)

1.19 (0.44–3.20)

Asians

23/100

1.95 (1.05–3.65)

0.44 (0.22–0.87)

11/100

0.73 (0.30–1.77)

0.75 (0.30–1.85)

All participants

18/202

1.75 (0.78–3.90)

0.42 (0.20–0.89)

18/173

0.42 (0.20–0.89)

1.04 (0.49–2.18)

Women

10/118

3.79 (0.94–15.2)

0.11 (0.01–1.55)

10/108

0.11 (0.01–1.55)

0.79 (0.14–4.45)

Men

8/84

1.35 (0.35–5.22)

0.77 (0.31–1.90)

8/65

0.77 (0.31–1.90)

0.67 (0.22–2.05)

Whites

4/73

…

0.17 (0.03–1.01)

4/73

0.17 (0.03–1.01)

1.68 (0.37–7.70)

Asians

14/100

2.39 (0.99–5.77)

0.77 (0.32–1.86)

14/100

0.77 (0.32–1.86)

0.61 (0.22–1.74)

Cardiac

Coronary

Abbreviations: CI, confidence interval; n/N, number of events/number of participants at risk; BP, home blood pressure. Hazard ratios express the risk associated
with a 1-SD increase in blood pressure (given between parentheses in column headings). All models include both systolic and diastolic pressure and were adjusted
for cohort, sex, age, body mass index, smoking and drinking, serum cholesterol, history of cardiovascular disease and diabetes mellitus. Hazard ratios did not differ
between strata (P≥0.075). An ellipsis indicates that the model did not converge.
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Table S7. Hazard Ratios Excluding One Cohort at a Time in 202 Untreated Participants
Endpoint
Excluded cohort

n/N

Systolic home BP
(18.7 mm Hg)

Diastolic home BP
(10.4 mm Hg)

Hazard ratio (95% CI)

P

Hazard ratio (95% CI)

P

Cardiovascular mortality
Ohasama

11/96

0.88 (0.26–3.00)

0.84

0.49 (0.14–1.78)

0.28

Sendai

42/127

1.33 (0.84–2.11)

0.22

0.63 (0.39–1.02)

0.059

Didima

39/181

1.59 (1.02–2.50)

0.043

0.51 (0.31–0.84)

0.008

Ohasama

17/96

1.23 (0.54–2.83)

0.61

0.59 (0.25–1.37)

0.22

Sendai

48/127

1.34 (0.87–2.05)

0.18

0.70 (0.45–1.08)

0.11

Didima

51/181

1.53 (1.03–2.26)

0.034

0.64 (0.42–0.97)

0.035

Ohasama

12/96

0.88 (0.30–2.55)

0.81

0.62 (0.20–1.86)

0.39

Sendai

25/127

1.57 (0.85–2.90)

0.15

0.51 (0.26–0.99)

0.049

Didima

23/181

1.93 (1.05–3.58)

0.036

0.44 (0.23–0.87)

0.018

7/96

1.17 (0.27–5.02)

0.83

0.33 (0.07–1.72)

0.19

Sendai

15/127

1.76 (0.70–4.45)

0.23

0.29 (0.10–0.80)

0.017

Didima

14/181

2.36 (0.99–5.62)

0.053

0.39 (0.16–0.95)

0.039

Cardiovascular events

Cardiac events

Coronary events
Ohasama

Abbreviations: CI, confidence interval; n/N, number of events/number of participants at risk; BP, home blood pressure. Hazard ratios express the risk associated with a 1-SD increase in blood pressure (given between parentheses in column headings). All models include both systolic and diastolic pressure and
were adjusted for cohort, sex, age, body mass index, smoking and drinking, serum cholesterol, history of cardiovascular disease and diabetes mellitus.
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Table S8. Hazard Ratios Excluding One Cohort at a Time in 173 Treated Participants
Endpoint
Excluded cohort

n/N

Systolic home BP
(18.1 mm Hg)

Diastolic home BP
(9.5 mm Hg)

Hazard ratio (95% CI)

P

Hazard ratio (95% CI)

P

Total mortality
Ohasama

25/135

0.87 (0.45–1.68)

0.68

0.77 (0.38–1.56)

0.47

Sendai

42/111

0.63 (0.40–0.99)

0.045

1.02 (0.67–1.54)

0.93

Didima

40/158

0.58 (0.35–0.96)

0.033

1.28 (0.85–1.92)

0.24

Buenos Aires

49/115

0.69 (0.43–1.12)

0.14

1.02 (0.69–1.52)

0.91

Ohasama

12/135

0.75 (0.15–3.79)

0.73

0.35 (0.06–2.10)

0.25

Sendai

26/111

0.70 (0.37–1.34)

0.29

1.03 (0.60–1.76)

0.92

Didima

22/158

0.68 (0.33–1.41)

0.30

1.20 (0.68–2.14)

0.53

Buenos Aires

30/158

0.67 (0.35–1.29)

0.23

0.93 (0.53–1.63)

0.80

Ohasama

28/135

0.87 (0.51–1.46)

0.59

1.02 (0.57–1.83)

0.96

Sendai

35/111

0.75 (0.48–1.17)

0.21

0.97 (0.61–1.54)

0.90

Didima

38/158

0.91 (0.58–1.43)

0.68

1.12 (0.74–1.69)

0.60

Buenos Aires

37/115

0.94 (0.56–1.58)

0.81

0.92 (0.58–1.45)

0.73

Ohasama

19/135

0.47 (0.22–0.98)

0.046

1.13 (0.54–2.37)

0.74

Sendai

20/111

0.50 (0.26–0.97)

0.040

1.14 (0.57–2.29)

0.72

Didima

19/158

0.58 (0.30–1.11)

0.10

1.12 (0.57–2.21)

0.73

Buenos Aires

17/115

0.66 (0.28–1.52)

0.32

0.60 (0.25–1.47)

0.27

Cardiovascular mortality

Cardiovascular events

Cardiac events

Abbreviations: CI, confidence interval; n/N, number of events/number of participants at risk; BP, home blood pressure. Hazard ratios express the risk associated with a 1-SD increase in home blood pressure (given between parentheses in column headings). All models include both systolic and diastolic pressure and were adjusted for cohort, sex, age, body mass index, smoking and drinking, serum cholesterol, history of cardiovascular disease and diabetes
mellitus.
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Figure S1. Five-year risk of cardiovascular mortality associated with systolic (A) or diastolic (B) home blood pressure analyzed as continuous variables and across percentiles (5th, 50th and 95th) of the alternative component of blood pressure in 202 untreated octogenarians. The risk was standardized to average of the distribution in the whole untreated population (ratio or mean) of cohort, sex, age, body mass index, smoking and drinking,
serum cholesterol, history of cardiovascular disease and diabetes mellitus. PS and PD indicate the significance of the association with systolic and
diastolic home blood pressure, respectively.
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Figure S2. Multivariable-adjusted hazard ratios for total mortality by fifths of the distribution of the
systolic home blood pressure in 173 treated octogenarians. The hazard ratios express the risk in fifths
compared with average risk in all treated participants and were adjusted for cohort, sex, age, body
mass index, smoking and drinking, serum cholesterol, history of cardiovascular disease and diabetes
mellitus. The point estimates, 95% confidence interval and P-value are provided for the hazard ratio
that significantly deviated from the reference at systolic levels below 126.9 mm Hg.
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