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Self-blood pressure (BP) measurement (SBPM) is a technique 
that has shown a good correlation with target organ damage 
(TOD) in cross-sectional1–5 and prospective cohort studies.6,7 
In prospective studies an excellent correlation between SBPM 
and cardiovascular (CV) morbidity and mortality has also been 
detected.8–13 Due to its enhanced ability to predict CV risk com-
pared to clinic BP (CBP) taken at the office,14,15 its use is rec-
ommended in the diagnosis and management of hypertensive 
patients.16 SBPM ≥135/85 mm Hg are  considered to be high 
pressure values, whereas SBPM <130/80 mm Hg are regarded as 
optimal values.16 Although some controversy exists, intervals of 

SBPM between 130–135/80–85 mm Hg are accepted to be within 
normality. Nevertheless, some cross-sectional studies in the gen-
eral population indicate that SBPM values around 135/85 mm 
Hg correspond to CBP 140/90 mm Hg,17 although one study 
reports lower  values  (121–132/75–81 mm Hg) for normality.18 
Moreover, other prospective studies also report different values, 
such as 137/84 mm Hg in the Ohasama study,9 and 125/80 mm 
Hg in the Pressioni Arteriose Monitorate e Loro Associazioni 
(PAMELA) study.13 Difficulties in establishing normal values 
for SBPM have been attributed, among others, to the fact that 
most studies have been conducted in general population, with 
the presence of antihypertensive-treated patients and untreated 
patients in the same cohort.19 To facilitate the follow-up of 
cohorts, the European Society of Hypertension recommended 
using TOD as a surrogate end point of CV disease in hyperten-
sive patients.16 To our knowledge, to date there are no  studies 
using newly diagnosed untreated hypertensive patients to assess 
normal values of SBPM at the time of diagnosis based on TOD 
evolution. The main objective of this study was to determine the 
prognostic value of various SBPM values at the time of  diagnosis 
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Background
To determine the prognostic value of various self-blood pressure (bP) 
monitoring (SbPm) cutoff at the time of diagnosis.

Methods
cohort of 466 newly diagnosed and never-treated hypertensive 
patients. At baseline and at 1 year, the patients underwent a physical 
examination, clinic bP (cbP), SbPm, and ambulatory bP monitoring 
(AbPm), fasting blood and urine analysis, electrocardiogram (ecG), and 
retinography. The diagnosis of hypertension was made based on cbP 
average of two readings, separated by 2 min, taken over three different 
days, with results ≥140/90 mm Hg. At 1-year follow-up, target organ 
damage (TOd) evolution was classified as favorable or unfavorable.

results
mean age was 57.4 years, 56.8% were men. Adjusted multivariate 
analysis showed that hypertensive patients with baseline SbPm 
<135/85 mm Hg had a more favorable evolution of left ventricular 
hypertrophy (LVH) (odds ratio (Or): 1.9; 95% confidence interval (cI): 
1.5–2.5), high urinary albumin excretion rate (UAer) (Or: 6.9; 95% 

cI: 3.4–14.4), and more favorable amount of TOd evolution (Or: 1.7; 
95% cI: 1.4–2.0) than those with baseline SbPm ≥135/85 mm Hg. 
Patients with baseline SbPm <130/80 mm Hg, or <125/80 mm Hg had 
a more favorable evolution of the amount of TOd (Or: 2.7; 95% cI: 
2.0–3.6, and Or: 2.9; 95% cI: 2.1–4.1, respectively) at 1 year than those 
with baseline SbPm <135/85 mm Hg.

conclusions
baseline SbPm values <130/80 mm Hg is associated with better 
evolution of amount of TOd than SbPm values <135/85 mm Hg.  
These results would support a clinical trial to test a SbPm threshold 
<130/80 as an optimal pressure not needing pharmacological 
treatment among those with cbP ≥140/90.
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in relation to favorable or unfavorable TOD evolution during 
follow-up of a cohort of newly diagnosed and never-treated 
hypertensive patients.

Methods
Study population. The VAMPAHICA study (acronym in 
Spanish of “assessment of the self monitoring of BP in the diag-
nosis of isolated clinical hypertension”) has been previously 
described.20 In brief, this was a multicenter prospective study, 
involving 14 primary care centers in the Healthcare Region of 
Girona (Catalonia). All patients in this study were untreated 
hypertensive patients who had been recently diagnosed, and 
were recruited from 2003 to 2006.

Study design. Patients who met the following criteria were 
included: (i) aged 15–75 years; (ii) hypertension, defined as the 
average of two BP readings, separated by 2 min, taken over three 
different days, with results of ≥140 and/or ≥90 mm Hg; (iii) 
recently diagnosed hypertensive patients who never received any 
treatment for hypertension; (iv) patients who provided corrected 
SBPM and ambulatory BP monitoring (ABPM). Exclusion cri-
teria were the following: obvious inability, in the health profes-
sional’s opinion, to perform SBPM; diabetes mellitus; secondary 
hypertension; previous CV disease; renal insufficiency (serum 
creatinine >2 mg/dl); liver insufficiency; alcoholism or severe 
psychiatric disease; endocrine or severe hematological disease, 
or other severe diseases or limitations, which, in the physician’s 
opinion, were a reason for exclusion. Diabetic patients were 
excluded to avoid confusing diabetic lesions with hypertensive 
lesions in the examination of the fundus oculi (FO). All patients 
signed the consent form at the time they were informed of their 
inclusion in the diagnostic study, and the study protocols were 
approved by the Committee for Ethics and Clinic Research at 
the Health Care Institute (IAS).

Determination of BP and control of hypertension
Determination of CBP. Hypertension was diagnosed based on 
measurements taken by the nurses. After sitting down for 5 min 
two measurements were taken at an interval of 2 min. This was 
performed on three different days. If the difference between 
the readings on the same day was >5 mm Hg, a third measure-
ment was taken to obtain the mean. CBP value was assessed as 
the mean of all the readings taken. All the measurements were 
performed using OMRON 705 CP and OMRON 705 IT moni-
tors (HEM 759 E2 and HEM 759 E, Tokyo, Japan), under the 
standard conditions that are recommended by international 
organizations,21 with an armband adapted to the circumfer-
ence of each patient’s arm.

SBPM procedure. Each participant was instructed by an expert 
nurse of the steps required to obtain adequate readings, 
 confirming twice that the process was carried out correctly 
in her presence. All the measurements were performed using 
OMRON 705 CP and OMRON 705 IT monitors (HEM 759 E2 
and HEM 759 E). It was carried out with an armband adapted 
to the circumference of each patient’s arm. Patients were given 

written instructions. During three working days two readings 
were performed in the morning before breakfast, and two more 
at night before dinner. In both cases, it was done at an inter-
val of 2 min, and after sitting down for 5 min. Patients wrote 
down the readings in a form they were given for this purpose. 
In order to check the reliability of the data they also provided 
the readings obtained through the monitor. First day’s readings 
were discarded for calculations.22

ABPM procedure. Twenty four-hour ABPM was conducted 2–3 
weeks after the SBPM. The researcher performing the latter 
was not aware of the results of the former readings. The fol-
lowing validated automatic oscillometric monitors were used: 
SpaceLabs 90207, Spacelabs 90217 (SpaceLabs, Redmond, 
WA). The monitors were programmed to carry out readings 
every 20 min along the day period (8:00 am to 23:00 pm) and 
every 30 min during the sleep period (23:01 pm to 7:59 am), on 
a weekday. Both SBPM and ABPM were performed at baseline 
and at 1 year. CBP was measured whenever the patient came to 
the doctor’s or the nurse’s office regarding hypertension.

ABPM was measured to 245 participants who were chosen 
by systematic sampling of the included patients.

Treatment. Patients were treated at the discretion of their 
family doctors using the Guide of the Health Region (based 
on the European Society of Hypertension Guidelines) as a 
reference.21

Data collection, variables, and follow-up
Data collection. A case report form specially designed for the 
study was used. The variables included in this study were: age, 
gender, body mass index (BMI), tobacco consumption, systo-
lic and diastolic CBP, systolic and diastolic SBPM, systolic 
and diastolic ABPM, total cholesterol, high-density lipopro-
tein (HDL)-cholesterol, triglycerides, low-density lipopro-
tein (LDL)-cholesterol, fasting blood glucose, left ventricular 
hypertrophy (LVH), urinary albumin excretion rate (UAER), 
glomerular filtration rate (GFR) according to Modification of 
Diet in Renal Disease formula,23 advanced lesions of FO and 
antihypertensive treatment at the follow-up visit.

Initial study and follow-up. At the start of the study (2003–
2006) and at 1 year the medical chart of all the hypertensive 
participants was revised. All included patients underwent a 
physical examination, fasting blood and urine analysis, stand-
ard 12-lead electrocardiogram (ECG), and retinography. The 
retinography was carried out using a retinograph equipped 
with a non-mydriatic digital camera (CANON CR6-45NM, 
Camera EOS D30; Canon, Tokyo, Japan), and was evaluated 
by an experienced physician unaware of the patient’s details. 
A morning urine sample was analyzed for the detection of 
UAER. If positive, the presence of leukocytes, red blood cells 
or nitrites was ruled out using a reactive strip. Once the cause 
of the anomaly had been examined and treated, an early morn-
ing urine test to determine the albumin/creatinine ratio was 
repeated 15 days later. Two out of three consecutive test results 
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were required to be positive in order to make the diagnosis of 
high UAER. Smokers were defined as patients who had con-
sumed tobacco in the last six months.

Any of the following alterations were considered TOD: LVH 
by electrocardiographic criteria (Cornell criteria, modified 
by Dalfó et al.24 or Sokolow-Lyon criteria); presence of high 
UAER defined using the European Society of Hypertension 
values for normal.21 For the diagnosis and monitoring of 
LVH, ECG has been used due to the difficulty of performing 
echocardiography: since this is a multicenter study in a wide 
geographic area, performing echocardiography to all patients 
in a single center was not possible. However, the Cornell cri-
teria modified by Dalfó et al. proved to be able to detect a 
high prevalence of LVH in a population similar to ours.25 FO 
advanced lesions, such as soft exudates or hard exudates and 
hemorrhages, were also included.

Evolution of TOD. After follow-up, all cases of TOD were 
classified as: persistent if they still met the established cri-
teria; new if they did not meet criteria at the baseline visit 
but were positive after 1 year; and in regression if they were 
present at the baseline visit and did not meet criteria at the 
final follow-up visit. It was considered favorable when a TOD 
regressed or remained negative, and when the amount of total 
TODs was reduced or the patient remained without any TOD. 
Unfavorable evolution was considered when new TOD was 
detected, it persisted, and when the total amount of TODs did 
not change or increased. All patients were grouped according 
to baseline values of SBPM: ≥135/85 mm Hg, <135/85 mm Hg, 
<130/85 mm Hg, <130/80 mm Hg, and <125/80 mm Hg. The 
patients with available ABPM, were classified in two groups 
according to the baseline ABPM-day values ≥135/85 mm Hg 
or <135/85 mm Hg.

Data analysis. A descriptive analysis of the baseline and final 
follow-up periods was performed. The difference between the 
means (quantitative variables) and the proportions (qualita-
tive variables) of the variables of interest was performed using 
paired-samples t-tests (comparison of means) and McNemar 
tests (comparison of proportions).

The McNemar test was used to compare the proportions 
of subjects with: (i) LVH; (ii) high UAER; (iii) advanced FO 
lesion and; (iv) with TOD (one and more than one organ 
damages), at baseline and final follow-up periods, stratifying 
by the baseline values of SBPM ≥ 135/85 mm Hg (higher pres-
sure) and the different cutoff (baseline) values <135/85 mm 
Hg; <130/85 mm Hg; <130/80 mm Hg; and <125/80 mm Hg; 
(v) subjects treated with antihypertensive drugs. Finally, 
the means of systolic and diastolic CBPs at baseline were 
compared at baseline and final follow-up. The mean (aver-
age) of the BP after the baseline up to the end of follow-up 
was analysed using independent-samples t-tests. Subjects 
with baseline values of SBPM ≥135/85 mm Hg (high BP) 
were used as the reference category to evaluate the  different 
cutoff  (baseline) values <135/85 mm Hg; <130/85 mm Hg; 
<130/80 mm Hg; and <125/80 mm Hg.

Likewise, at the end of the follow-up period the baseline 
 values of SBPM ≥135/85 mm Hg (higher BP) were used as the 
reference category to compute (raw) odd-ratios of the favorable 
(i.e., reduction) evolution of TODs (LVH, high UAER, advanced 
FO, and amount of TODs) for the different baseline values.

Adjusted odds ratio (OR) were estimated in multivariate 
logistic regression models, adjusting for age, gender, glucose, 
cholesterol, LDL-cholesterol, HDL-cholesterol, BMI, tobacco 
consumption, CBP, SBPM, and ABPM-day variation, aver-
age CBP, SBPM, and ABPM-day and antihypertensive drug 
treatment.

All the computations were carried out using the software 
SPSS (version 15; SPSS, Chicago, IL) and the free software 
environment R (version R 2.13.1).26

results
Baseline and final data of the entire cohort
The cohort consisted of 466 patients. The mean age at enroll-
ment was 57.4 years (SD 12.1), and 265 (56.8%) were men. 
Table 1 shows the different variables at the time of inclusion 
and at 1-year follow-up of the current cohort. Significant 
reductions in the CBP, SBPM, and ABPM-day were detected, 
and regarding biochemical variables, only total cholesterol, 
HDL-cholesterol, LDL-cholesterol, and UAER decreased. FO 
advanced lesions declined during follow-up.

Baseline and final prevalence of tod according to  
sBPM values
LVH prevalence at baseline was significantly lower in hyperten-
sive patients with SBPM <130/85 mm Hg and <130/80 mm Hg 
than in those with SBPM ≥135/85 mm Hg. The amount of TODs 
at baseline was the same for all baseline SBPM values tested.

LVH prevalence at the end of the study was lower in 
patients belonging to baseline SBPM cutoff <130/85 mm Hg, 
and <130/80 mm Hg than in those with baseline SBPM ≥ 
135/85 mm Hg. The number of patients with only one TOD 
at final follow-up was lower in those with SBPM <135/85 mm 
Hg, <130/85 mm Hg, and <130/80 mm Hg than in those with 
baseline SBPM ≥ 135/85 mm Hg (Table 2).

BP and treatment during the study and at the final follow-up
Hypertensive patients with a baseline SBPM ≥135/85 mm Hg pre-
sented higher baseline, average, and final systolic CBP than those 
with SBPM <135/85 mm Hg. Results for diastolic CBP showed 
similar results for baseline and average diastolic BP. There were 
no significant differences in the percentage of patients treated 
with antihypertensive drugs except for decreased use of diuretics 
in patients with SBPM <130/85 mm Hg (Table 3).

Favorable evolution of tod according to baseline sBPM  
values
Unadjusted results (Table 4) showed that at 1-year follow-up, 
hypertensive patients with baseline SBPM <135/85 mm Hg had 
a more favorable evolution of FO advanced lesions than those 
with baseline SBPM ≥135/85 mm Hg. Also, patients with base-
line SBPM <130/85 mm Hg and <130/80 mm Hg had a more 
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favorable evolution of LVH and amount of TOD than those 
with baseline SBPM ≥135/85 mm Hg.

Table 5 shows the results adjusted for age, gender, glucose, 
total cholesterol, HDL-cholesterol, LDL-cholesterol, BMI, 
tobacco consumption, CBP, SBPM and ABPM-day variation, 
average CBP, SBPM, and ABPM-day, and treatment with anti-
hypertensive drug. Baseline value SBPM <135/85 mm Hg were 
significantly associated with LVH, high UAER, FO advanced 
lesions and amount of TOD favorable evolution. Baseline 

SBPM value <130/80 mm Hg, and <125/80 mm Hg were asso-
ciated with a more favorable evolution of the amount of TODs 
at final follow-up that than those with baseline SBPM value 
<135/85 mm Hg (Figure 1).

discussion
The study of a cohort of newly diagnosed hypertensive patients 
that had never been treated for hypertension showed that 
baseline SBPM cutoff <135/85 mm Hg was significantly associ-
ated with a favorable outcome regarding TOD than those with 
baseline SBPM ≥ 135/85 mm Hg. All the examined baseline 
SBPM cutoffs (<130/85, <130/80, <125/80 mm Hg) showed 
a significant association with a favorable evolution of TOD 
in hypertensive patients when compared to baseline SBPM 
≥135/85 mm Hg. In addition, patients whose baseline SBPM 
was <130/80 and 125/80 mm Hg showed a significant favo-
rable evolution in the amount of baseline TOD compared to 
those with SBPM <135/85 mm Hg.

Current normal SBPM value recommended in consen-
sus documents16,27 establishes an operational cutoff of 
<135/85 mm Hg. This consensus is based on data from 
cross-sectional and prospective studies in a general popu-
lation. Cross-sectional studies set values for normal SBPM 
in relation to the CBP by using several statistical methods. 
Depending on the method used, the values considered to be 
normal, vary. When using 95 percentile, considering that  
BP distribution is not normal, we obtain a value of 
~135/85 mm Hg17,18. By using the mean and SD (and assum-
ing a normal distribution of BP), the value obtained by the 
PAMELA study showed lower normal values, <131/82 mm 
Hg.28 The regression of the correspondence between CBP 
and SBPM values showed lower normal values between 
120/75 mm Hg and 131/82 mm Hg.17,18,28,29

Prospective studies also show conflicting results. The 
Ohasama study9 reported a cutoff value of 137/84 mm Hg to be 
considered as normal for total mortality in the general popula-
tion, while the PAMELA, also in general population, showed 
an optimal cutoff of 122.5/76 mm Hg, and values <135/83 mm 
Hg also had independent prognostic value.13 Several factors 
explaining the difficulties in establishing a cutoff of normality 
have been previously published and include: (i) the cutoffs used 
are not adequate; (ii) the studies have been conducted in gen-
eral population and not in a specific population of hypertensive 
patients; (iii) patients should not be following any treatment at 
the time of inclusion; and (iv) difficulties in establishing and fol-
lowing large cohorts for enough time to be able to measure CV 
morbidity and mortality.19 For this reason, the development of 
TOD as “surrogate end point” was proposed. Our study com-
plies with these recommendations, and evaluates the evolution 
of TOD in untreated newly diagnosed hypertensive patients.

Few studies have used TOD as an endpoint for normal 
SBPM cutoff. Some authors have used the baseline correlation 
between TOD and the different SBPM20 and ABPM values30 
concluding that the normal cutoff should be below 130/80  
mm Hg. Tsunoda reported, in a prospective study of 5 years, 
and using changes in left ventricular mass as an endpoint, that 

table 1 | Baseline and final follow-up data of the cohort  
(n = 466)

Baseline Final

Age, years (Sd) 57.4 (12.1)

Gender, men (%) 265 (56.8)

bmI, kg/m2 (Sd) 28.8 (4.1) 28.7 (4.1)

CBP, mm Hg (SD)

 Systolic 153.5 (10.5) 149.4 (13.1)*

 diastolic 90.7 (8.4) 88.4 (9.5)*

SBPM, mm Hg (SD)

 Systolic 142.6 (13.3) 137.0 (14.0)*

 diastolic 85.6 (9.1) 82.3 (9.2)*

ABPM-day, mm Hg (SD)a

 Systolic 138.2 (11.8) 135.9 (11.9)*

 diastolic 85.7 (10.3) 84.3 (10.1)*

blood sugar, mg/dl (Sd) 89.6 (12.4) 89.4 (12.3)

Total cholesterol, mg/dl (Sd) 214.8 (37.7) 210.3 (34.2)*

HdL-cholesterol, mg/dl (Sd) 59.7 (18.8) 58.8 (18.5)*

LdL-cholesterol, md/dl (Sd) 130.2 (31.4) 127.1 (30.1)*

Triglycerides, mg/dl (Sd) 126.9 (85.4) 127.1 (86.2)

GFr, mil/min/1.73 m2 (Sd) 67.2 (39.3) 67.5 (39.6)

UAer, mg/g (Sd) 11.7 (37.9) 11.2 (37.9)**

High UAer, n (%) 11 (2.3) 9 (1.9)

LVH, n (%) 96 (20.6) 105 (22.5)

FO advanced lesion, n (%)b 43 (9.2) 26 (5.5)**

SbPm <135/85 mm Hg, n (%) 100 (21.4) 184 (39.5)*

SbPm <130/85 mm Hg, n (%) 72 (15.4) 85 (18.2)

SbPm <130/80 mm Hg, n (%) 50 (10.7) 64 (13.7)

SbPm <125/80 mm Hg, n (%) 38 (2.1) 37 (10.1)*

Antihypertensive drug treatment at 1 year, n (%)

 diuretic 90 (19.3)

 β-blockers 51 (10.9)

 AceI or Arb 171 (36.6)

 calcium-channel blocker 2 (0.5)

 Others 1 (0.2)

ABPM, ambulatory blood pressure monitoring; ACEI, angiotensin-converting enzyme 
inhibitor; ARB, angiotensin receptor blocker; BMI, body mass index; CBP, clinic blood 
pressure; FO, fundus oculi; GFR, glomerular filtration rate; HDL, high-density lipoprotein; 
LDL, low-density lipoprotein; LVH, left ventricular hypertrophy; SBPM, self-blood pressure 
monitoring; UAER, urinary albumin excretion rate.
an = 245; bn = 466.
*P < 0.005; **P < 0.05.
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table 2 | Baseline and final prevalence of target organ damage depending on sBPM values
SBPM ≥135/85 SBPM <135/85 SBPM <130/85 SBPM <130/80 SBPM <125/80

n = 366 n = 100 n = 72 n = 50 n = 10

Baseline Final Baseline Final Baseline Final Baseline Final Baseline Final

LVH, n (%) 76 (20.7) 85 (23.2) 20 (20.0) 20 (20.0)  4 (5.5)*  4 (5.5)** 3 (6.0)* 3 (6.0)** 2 (20.0) 0 (0.0)

High UAer, n (%) 10 (2.7) 9 (2.4) 1 (1.0) 0 (0.0) — — — — — —

FO advanced lesion, n (%) 32 (8.7) 25 (6.8) 11 (11.0) 1 (1.0)**,*** 6 (8.3)     1 (1.3) 6 (12.0) 1 (2.0) 1 (10.0) 1 (10.0)

Amount of TOD, n (%)

 1 100 (27.3) 112 (30.6) 30 (30.0) 20 (20.0)**  10 (13.8)*  5 (6.9)** 9 (18.0) 4 (8.0)** 3 (30.0) 1 (10.0)

 >1 18 (4.9) 7 (1.9)*** 2 (2.0) 1 (1.0) — — — — — —

McNemar test was used to compare proportions.
FO, fundus oculi; LVH, left ventricular hypertrophy; SBPM, self-blood pressure monitoring; TOD, target organ damage; UAER, urinary albumin excretion rate.
*P < 0.05 for baseline TOD patients with initial SBPM ≥135/85 mm Hg vs. baseline TOD patients with initial SBPM <135/85 mm Hg at different values. **P < 0.05 for final TOD in the 
SBPM ≥135/85 mm Hg group vs. final TOD patients with initial SBPM <135/85 mm Hg at different values. ***P < 0.05 for baseline vs final in the same column.

table 3 | Baseline, final, and average clinic blood pressure and treatment with acei or arB at the end of follow-up depending on sBPM 
values

Baseline SBPM

≥135/85 mm Hg <135/85 mm Hg <130/85 mm Hg <130/80 mm Hg <125/80 mm Hg

Systolic CBP, mm Hg, mean (SD)

 baseline 154.08 (10.39) 149.99 (9.07)* 149.99 (9.11)* 150.07 (9.68)* 150.74 (10.59)

 Final 148.02 (20.45) 145.0 (12.16)* 144.29 (11.9) 144.37 (11.2) 143.36 (11.85)*

 Average bP 149.7 (11.8) 147.51 (9.4)* 147.1 (9.07) 147.2 (9.04) 147.05 (9.9)

Diastolic CBP, mm Hg, mean (SD)

 baseline 90.94 (8.67) 89.29 (6.99)* 91.39 (6.65) 90.0 (6.74) 90.35 (6.63)

 Final 86.46 (10.37) 85.5 (8.24) 85.38 (8.94) 83.59 (8.41)* 82.27 (8.66)*

 Average bP 90.94 (8.67) 89.29 (6.99)* 91.39 (6.65) 90.0 (6.74) 90.35 (6.63)

Treatment at 1 year, n (%)

 diuretic 80 (21.9) 10 (10.0) 4 (5.5)* 3 (6.0) 1 (10.0)

 β-blocker 34 (9.3) 17 (17.0) 5 (6.9) 4 (8.0) —

 calcium-channel blocker — 2 (2.0) — — —

 AceI/Arb 140 (38.2) 31 (31.0) 19 (26.4) 10 (20.0) 1 (10.0)

 Others 1 (0.3) — — — —

Paired samples t-test were used to compare means and the McNemar to compare proportions.
ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; average blood pressure, mean BP after the baseline visit to the end of follow-up; CBP, clinic blood 
pressure; SBPM, self-blood pressure monitoring.
*P < 0.05 vs. baseline SBPM ≥135/85 mm Hg.

table 4 | Favorable evolution of target organ damage at the end of follow-up depending on baseline sBPM values and ambulatory 
blood pressure monitoring-unadjusted results

SBPM

≥135/85 mm Hg <135/85 mm Hg <130/85 mm Hg <130/80 mm Hg <125/80 mm Hg

n = 366 n = 100 n = 72 n = 50 n = 10

LVH, n (%) 281 (76.7) 80 (80.0) 68 (94.4) 47 (94.0) 10 (100.0)

 Or (cI 95%) 1.00 1.02 (0.7–2.1) 5.14 (1.9–13.9)* 4.7 (1.5–14.7)* —

High UAer, n (%) 357 (97.5) 100 (100.0) — — —

FO advanced, n (%) 341 (93.9) 99 (97.0) 71 (93.0) 49 (94.0) 9 (90.0)

 Or (cI 95%) 1.00 7.25 (0.97–15.4)* 5.2 (0.8–39.0) 3.59 (0.5–27.1) 0.6 (0.08–5.4)

Amount of TOd, n (%) 258 (70.5) 89 (80.0) 67 (93.0) 46 (92.0) 9 (90.0)

 Or (cI 95%) 1.00 1.7 (0.9–2.8) 5.6 (2.2–13.8)* 4.8 (1.7–13.1)* 3.76 (0.5–30.1)

Amount of TOD, hypertensive patients in which the number of TOD remained absent or decreased; FO, fundus oculi; LVH, left ventricular hypertrophy; OR, odds ratio; SBPM, self-blood 
pressure monitoring; TOD, target organ damage; UAER, urinary albumin excretion rate.
*P < 0.05 vs. SBPM ≥135,785 mm Hg.
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a SBPM cutoff <135/85 was not associated with changes in 
ventricular mass, but did not study the changes in ventricu-
lar mass at different cutoffs.7 Recently, in a study with treated 
hypertensive patients, Kario et al. showed those with final 
SBPM <135 mm Hg had a larger decrease in UAER than those 
with SBPM ≥135 mm Hg after 6 months.31

Our study assessed the evolution of TOD diagnosed with 
standard techniques: ECG, UAER, and FO examination. 
Results, based on the presence or absence of TOD at base-
line, showed significant differences in the prevalence of LVH 
in patients with SBPM <130/85 mm Hg, as previously pub-
lished.20 The evolution of FO advanced lesions significantly 
improved in patients with a baseline SBPM <135/85 mm Hg, 
which is maybe caused by the treatment of hypertension, that 
reduces the “white-coat effect” and transient increases in BP.32 
It was observed that FO advanced lesions evolve favorably in 
patients with SBPM <135/85 mm Hg, while no differences 
were detected for lower values of SBPM. FO advanced lesions 
mainly depend on BP, but it has been reported that ~10% of 
the general population (without hypertension or diabetes) 
has advanced FO lesions that are attributable to other  factors 

such as total cholesterol, LDL-cholesterol or metabolic syn-
drome.20,33 In our study the disappearance of advanced lesions 
of the FO was observed in all groups of SBPM with a similar 
reduction of BP. However, since only one patient remained at 
follow-up, the results need to be cautiously interpreted due to 
the low number of patients in each group.

The evaluation of TOD evolution at follow-up indicated that 
the prevalence of LVH, FO advanced lesions and amount of 
TOD were significantly reduced for a SBPM values <135/85 mm 
Hg. The evolution of TOD was classified as favorable or unfa-
vorable. The definition of favorable or unfavorable evolution 
included the continued presence or absence of TOD as well as 
its new appearance or disappearance. This definition is better 
suited to one of the goals of the antihypertensive treatment, 
which is not to simply to provoke the disappearance of TOD but 
to avoid the appearance or persistence of it. Results indicated 
that in the short-medium term, SBPM values <135/85 mm Hg 
were associated with a favorable evolution of LVH, High UAER 
and amount of TOD. It should be noted, however, that SBPM 
values <130/80 mm Hg was associated with better outcomes 
in the amount of TOD than the SBPM values <135/85 mm Hg. 
SBPM <125/80 mm Hg was not associated with better outcomes 
of TOD in comparison with SBPM <130/80 mm Hg. This can 
be interpreted that there is no additional benefit with values 
<130/80 mm Hg although this value of SBPM (<125/80 mm 
Hg) is far from the CBP values (<110/70 mm Hg) currently 
considered risk for J-curve in high-risk patients.34

In our study, LVH was considered like a dichotomous vari-
able, in order to liken to clinical practice. If Cornell product 
and its changes had been calculated, probably, the effective-
ness of the ECG changes would have been higher. This com-
ment also applies to the echocardiogram, that would have 
allowed detecting a greater number of patients with LVH 
because its sensitivity is greater than the ECG’s. The number 
of patients with SBPM <125/80 mm Hg is very low and so, 
the results regarding the cutoff <130/80 mm Hg may not be 
conclusive. The regression of LVH and high UAER have been 
described as a better prognosis in the evolution of hyperten-
sion.35,36 To the best of our knowledge, our study is the first 
to describe that a favorable evolution of the amount of TOD 
is highly depending on baseline SBPM. Although the amount 
of TOD has not yet been definitely shown as an indicator 
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Figure 1 | Favorable evolution of target organ damage at final follow-up 
depending on baseline SbPm values. multivariate analysis (Or; cI 95%).  
*P < 0.005 vs. baseline SbPm ≥135/85 mm Hg; λP < 0.005 vs. baseline SbPm 
<135/85 mm Hg. Adjusted for: age, gender, glucose, cholesterol, high-density 
lipoprotein cholesterol, low-density lipoprotein cholesterol, body mass index, 
tobacco consumption, clinic blood pressure, SbPm and ambulatory blood 
pressure monitoring (AbPm)-day variation, average clinic blood pressure, 
SbPm, and AbPm-day, and antihypertensive drug treatment. each column is 
compared to SbPm group ≥135/85 mm Hg. cI, confidence interval; Or, odds 
ratio; SbPm, self-blood pressure monitoring.

table 5 | Favorable evolution of target organ damage at the end of follow-up according to baseline sBPM values

SBPM

≥ 135/85 mm Hg <135/85 mm Hg <130/85 mm Hg <130/80 mm Hg <125/80 mm Hg

LVH 1.00 1.9 (1.5–2.5) 3.8 (2.1–6.7) 3.9 (2.1–7.0) 4.05 (1.9–8.3)

High UAer 1.00  6.9 (3.4–14.4) — — —

FO advanced damage 1.00 1.9 (1.1–3.6) 0.7 (0.3–1.4) 0.8 (0.3–2.3)  0.5 (0.2–1.4)

Amount of TOd 1.00 1.6 (1.4–2.0) 2.2 (1.7–2.8) 2.7 (2.0–3.6)  2.9 (2.1–4.1)

Multivariate analysis (OR (CI 95%)). Adjusted for: age, gender, glucose, cholesterol, HDL-cholesterol, LDL-cholesterol, BMI, tobacco consumption, clinic blood pressure variation, SBPM variation, 
ABPM-day variation, average clinic blood pressure, average SBPM, average ABPM, and antihypertensive drug treatment. Each column is compared to SBPM group ≥ 135/85 mm Hg.
Amount of TOD, hypertensive patients in which the number of TOD remained unchanged (if pre-existing) or increased. 
ABPM, ambulatory blood pressure measurement; BMI, body mass index; FO, fundus oculi; HDL, high-density lipoprotein; LDL, low-density lipoprotein; LVH, left ventricular hypertrophy; 
SBPM, self-blood pressure monitoring; UAER, urinary albumin excretion rate. D
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prognosis factor, it has been described a greater CV risk in 
patients with more amount of TOD.37

The results of this study support the conclusion that the 
currently recommended SBPM value is associated with 
short-medium term favorable evolution of the TOD and 
can be considered valid during this period. Nevertheless, 
SBPM <130/80 mm Hg is associated with better evolution 
of the amount of TOD. Clinicians should take into account 
that patients whose baseline SBPM is <130/80 mm Hg have  
better evolution of the TOD and its management should 
adapt to this fact. These results would support a clinical  
trial to test a SBPM threshold <130/80 as an optimal pres-
sure not needing pharmacological treatment among those 
with CBP ≥140/90.
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