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Uncontrolled hypertension based on morning
and evening home blood pressure measurements
from the J-HOME study

Taku Obara1,2, Kie Ito1, Takayoshi Ohkubo1,3,4, Taku Shibamiya1, Takahiro Shinki1, Manami Nakashita1,
Azusa Hara1, Hirohito Metoki1,5, Ryusuke Inoue6, Kei Asayama4, Masahiro Kikuya1, Nariyasu Mano2

and Yutaka Imai, the J-HOME Study Group7

We evaluated the control condition of morning and evening home blood pressure (BP) and compared patients who had isolated

uncontrolled morning hypertension and those who had sustained uncontrolled (morning and evening) hypertension using data

from the Japan Home versus Office Blood Pressure Measurement Evaluation study. We evaluated 3303 treated hypertensive

patients (mean age, 66.2±10.5 years; men, 44.7%) in Japan. We classified patients into controlled hypertension, isolated

uncontrolled evening hypertension, isolated uncontrolled morning hypertension and sustained uncontrolled hypertension, based

on the cutoff value of 135/85mmHg for both morning and evening home BP. Of the 3303 patients evaluated, 24.6% had

isolated uncontrolled morning hypertension, and 42.0% had sustained uncontrolled hypertension. Factors associated with

isolated uncontrolled morning hypertension included taking evening BP measurement after drinking alcohol or bathing. Factors

associated with sustained uncontrolled hypertension were male gender, diabetes mellitus and renal disease. The regimen of

antihypertensive medication was more complex in patients with uncontrolled morning hypertension than in controlled

hypertension. Determinants of the difference between patients with isolated uncontrolled morning hypertension and those with

sustained uncontrolled hypertension were diabetes mellitus, renal disease and lower prevalence in measuring evening BP after

drinking alcohol or bathing. More than a half of the treated patients were classified into uncontrolled morning hypertension,

which were associated with poorer prognosis. Classification of morning hypertensive patients into groups with or without evening

hypertension may be useful for evaluating patients’ total cardiovascular disease risk. Physicians should also consider evening

BP measuring condition for adequate evaluation of evening BP values.
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INTRODUCTION

As self-measured blood pressure (BP) at home (home BP) is per-
formed under stable conditions, home BP can eliminate the ‘white-
coat effect’ resulting in better reproducibility and prognostic power,
regardless of whether the subjects take antihypertensive drugs.1–4

Therefore, home BP measurement is a useful tool for the management
of hypertension and the evaluation of cardiovascular risk.5–7

In the Ohasama study, we reported that individuals with isola-
ted uncontrolled morning hypertension (that is, patients whose
evening home BP was properly controlled and morning home
BP was not properly controlled) had a stroke risk similar to patients

with sustained uncontrolled hypertension (that is, patients whose
evening and morning home BP were not properly controlled).8

Previous reports showed, in detail, the usefulness of the classification
using both morning and evening home BPs to characterize morning
hypertension.9–12 We also reported that not only morning home BP
but also evening home BP was positively associated with the incidence
of stroke.8,13 Therefore, evening home BP has clinical significance.
However, few studies have monitored both morning and evening
home BP among treated patients under controlled conditions,8,14 and
no studies have clarified the factors that affect isolated uncontrolled
morning hypertension (morning home BP is high but evening home
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BP is normal) or sustained uncontrolled hypertension (both morning
and evening home BP are uncontrolled).

The objective of this report is to evaluate the control condition
of morning and evening home BPs using data from the Japan
Home versus Office BP Measurement Evaluation (J-HOME)
study.15 We also compare patients who have isolated uncontrolled
morning hypertension and those who have sustained uncontrolled
(evening and morning) hypertension.

METHODS

Patients
Details of the methods used in this study have been described previously.15,16

Briefly, in March 2003, 7354 physicians randomly selected from all over Japan

were invited to take part in this project. Of the 1477 physicians who agreed to

participate, 751 collected data for the study. By the end of August 2003, 3586

patients were enrolled. Of those, 66 were excluded because antihypertensive

drugs were not prescribed. An additional 217 patients were excluded because of

insufficient data regarding home and office BP values or patient characteristics.

Thus, the study population consisted of 3303 hypertensive patients. The study

protocol was approved by the Institutional Review Board of Tohoku University

School of Medicine.

Home BP measurements
The patients used the following procedures specified in the Japanese guidelines

for home BP measurements.7 They measured their own BP once every morning

while seated, within 1 h of waking, after at least 2 min of rest (but before

ingesting medications and breakfast) and once every evening just before

bedtime, and recorded the results for a 2-week period.7 The patients applied

the cuff-oscillometric method using electronic arm-cuff devices from Omron

Healthcare (Kyoto, Japan), A&D (Tokyo, Japan), Terumo (Tokyo, Japan) and

Matsushita Electric Works (Osaka, Japan). The Ministry of Health, Labour and

Welfare of Japan has validated and approved all such devices available in this

country.17 The actual models were not described by the doctors who partici-

pated in the study, but all devices for measuring BP used in this study were

certified as having been adjusted to meet the standard of the AAMI (Associa-

tion for the Advancement of Medical Instrumentation).17,18 The mean of all

measurements recorded over the 2-week period was calculated for each patient

and further analyzed.

Office BP measurements
A physician or a nurse measured the patient’s office BP twice consecutively in

the sitting position after a rest of at least 2 min at each regularly scheduled visit.

Office BP was measured using either the auscultatory method with a mercury

or aneroid sphygmomanometer, or the cuff-oscillometric method with an

electronic arm-cuff device that had been validated and approved by the

Ministry of Health, Labour and Welfare, Japan. All automatic devices used in

this study were certified as having been adjusted to the AAMI standard.18 The

office BP value for each patient that was used for the analysis was defined as the

average of four measurements taken at two office visits during the period when

home measurements were being taken.

Classification of subjects
To evaluate the control condition of morning and evening home BPs, subjects

were classified into the following four groups based on their morning and

evening home BP levels: (1) controlled hypertension (morning and evening

home systolic BP (SBP) o135 mm Hg and morning and evening home

diastolic BP (DBP) o85 mm Hg); (2) isolated uncontrolled evening hyperten-

sion (morning home SBP o135 mm Hg and morning home DBP

o85 mm Hg, and evening home SBP X135 mm Hg and/or evening home

DBP X85 mm Hg); (3) isolated uncontrolled morning hypertension (morning

home SBP X135 mm Hg and/or morning home DBP X85 mm Hg, and

evening home SBP o135 mm Hg and evening home DBP o85 mm Hg) and

(4) sustained uncontrolled hypertension (morning home SBP X135 mm Hg

and/or morning home DBP X85 mm Hg, and evening home SBP

X135 mm Hg and/or evening home DBP X85 mm Hg). The cutoff values of

morning and evening home hypertension were based on several guidelines.19–21

Data collection and statistical analysis
Patient information was collected using a questionnaire administered by

the attending physicians. Therefore, identification of family history and

complications such as family history of hypertension, family history of

cerebrovascular disease, stroke, ischemic heart disease, diabetes mellitus,

renal disease, hypercholesterolemia and high uric acid were based on the

attending physician’s judgment.15 Dihydropyridine calcium-channel blockers

(CCBs) were classified into two groups: ‘amlodipine’ and ‘CCBs other

than amlodipine’. Amlodipine was the most frequently prescribed medication

in the J-HOME study; amlodipine is the most long acting of the CCBs.

Therefore, we discriminated between amlodipine and the dihydropyridine

CCBs other than amlodipine. The term ‘CCBs other than amlodipine’ in

this study, therefore, indicates ‘dihydropyridine CCBs other than amlodipine’.

CCBs other than amlodipine included aranidipine, efonidipine, cilnidipine,

nicardipine, nisoldipine, nitrendipine, nifedipine, nilvadipine, barnidipine,

felodipine, benidipine and manidipine. On the basis of the patients’ character-

istics and their use of antihypertensive medications, univariate analysis was

performed to determine which factors influenced isolated uncontrolled evening

hypertension, isolated uncontrolled morning hypertension and sustained

uncontrolled hypertension. The Bonferroni correction was applied for multiple

comparisons. Multivariate logistic regression analysis was performed to obtain

the best-fit model showing the most important independent variables. These

variables were related to the difference between controlled hypertension and

isolated uncontrolled evening hypertension, controlled hypertension and iso-

lated uncontrolled morning hypertension, and controlled hypertension and

sustained uncontrolled hypertension. We also determined the difference

between patients with isolated uncontrolled morning hypertension and

those with sustained uncontrolled hypertension. Variables were compared

using Student’s t-test and the w2-test, as appropriate. Data were shown as

mean±s.d. A P-value o0.05 was considered significant. All statistical analy-

ses were conducted using the SAS package (Version 9.1; SAS Institute, Cary,

NC, USA).

RESULTS

The mean age of the 3303 patients was 66.2±10.5 years, and 44.7%
were men. Overall, the mean morning home SBP/DBP was
139.8±13.9/81.8±9.5 mm Hg and the mean evening home SBP/
DBP was 133.7±13.4/76.9±9.2 mm Hg (Table 1). CCBs were used
by 69.4% of patients, followed by angiotensin II receptor blockers in
43.6% and angiotensin-converting enzyme inhibitors in 16.7%. The
mean number of antihypertensive drugs prescribed per patient was
1.72±0.85 (Table 2).

Control condition of morning and evening home BPs
Of the 3303 patients, 28.7% had controlled hypertension, 4.6% had
isolated uncontrolled evening hypertension, 24.6% had isolated
uncontrolled morning hypertension and 42.0% had sustained uncon-
trolled hypertension (Figure 1). Of these 3303 patients, the corre-
sponding prevalence, based on SBP alone, was 34.1% with controlled
hypertension, 5.2% with uncontrolled evening hypertension, 22.7%
with isolated uncontrolled morning hypertension and 38.0% with
sustained uncontrolled hypertension. The prevalence based on DBP
alone was 62.8, 2.6, 19.6 and 15.0%, respectively. The prevalence of
masked hypertension (that is, patients whose office BP was properly
controlled and home BP was not properly controlled) based on
morning home BP was 43.5% of isolated uncontrolled morning
hypertension; the prevalence based on evening home BP was 50.3%
of isolated uncontrolled evening hypertension.

Controlled hypertension versus isolated uncontrolled
evening hypertension
Factors related to the difference between controlled hypertension and
isolated uncontrolled evening hypertension could not be determined
by univariate analysis (Tables 1 and 2).
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Controlled hypertension versus isolated uncontrolled morning
hypertension
Multivariate logistic regression analysis was adjusted for variables
that related to the difference between controlled hypertension and
isolated uncontrolled morning hypertension. On the basis of this
analysis, significant independent factors for isolated uncontrolled
morning hypertension were measurement of evening home BP after
bathing; measurement of evening home BP after drinking alcohol;
taking three or more antihypertensive drugs; high frequency of taking
antihypertensive drugs; taking CCBs other than amlodipine and
taking a-blockers (Table 3).

Controlled hypertension versus sustained uncontrolled
hypertension
On the basis of multivariate logistic regression analysis, male gender,
the presence of diabetes mellitus and renal disease, taking three
or more antihypertensive drugs, a higher frequency of taking anti-
hypertensive drugs, a higher prescription rate of CCBs other than
amlodipine and a higher prescription rate of a-blockers were deter-
mined to be significant and independent factors for sustained uncon-
trolled hypertension (Table 3).

Isolated uncontrolled morning hypertension versus sustained
uncontrolled hypertension
The results of univariate analysis regarding the difference between
patients with isolated uncontrolled morning hypertension and those
with sustained uncontrolled hypertension are shown in Tables 1 and 2.
On the basis of multivariate analysis, the presence of diabetes mellitus
(P¼0.001) and renal disease (P¼0.003), and lower prevalence of
measurement of evening home BP after drinking alcohol
(Po0.0001) or bathing (P¼0.0005) were found to be significant
and independent factors associated with sustained uncontrolled
hypertension.

DISCUSSION

In this study, we divided patients into four groups based on morning
and evening home BP levels. We previously reported that 41.0% of
patients had controlled hypertension, 5.4% had isolated uncontrolled
evening hypertension, 14.5% had isolated uncontrolled morning
hypertension and 39.1% had sustained uncontrolled hypertension
among 504 treated patients in the Ohasama study.8 The difference
in the prevalence of the various types of hypertension between these
two studies may be attributed to the difference in the patients’ age (the

Table 1 Patients’ characteristics according to the control condition of morning and evening home BPs

n (%)

Total 3303

(100.0)

Controlled

hypertension

948 (28.7)

Isolated uncontrolled

evening hypertension

153 (4.6)

Isolated uncontrolled

morning hypertension

814 (24.6)

Sustained uncontrolled

hypertension

1388 (42.0)

Age, years 66.2±10.5 65.2±10.1 67.2±10.5* 66.7±10.0* 66.5±11.0*

Body mass index, kg m�2 23.8±3.3 23.4±3.5 23.2±3.6 23.7±3.1* 24.2±3.3**,ww

Male, % 44.7 36.8 48.4* 50.3** 46.4**

Morning systolic BP, mmHg 139.8±13.9 125.9±6.3 128.9±5.9** 141.9±8.7** 149.3±12.0**,ww

Morning diastolic BP, mmHg 81.8±9.5 75.3±6.4 75.6±7.4 83.8±7.8** 85.7±9.8**,ww

Morning heart rate, bpm 67.2±9.1 66.7±8.6 68.2±8.9 66.5±9.0 67.9±9.5*,ww

Evening systolic BP, mmHg 133.7±13.4 122.4±7.8 139.4±6.1** 126.5±7.1** 145.1±10.1**,ww

Evening diastolic BP, mmHg 76.9±9.2 71.9±6.8 79.2±7.7** 73.5±7.3** 82.1±9.0**,ww

Evening heart rate, bpm 69.6±9.2 68.8±8.4 69.7±8.7 69.9±9.7* 69.9±9.5*

Office systolic BP, mmHg 142.8±14.4 137.7±13.3 140.1±14.3* 141.8±12.9** 147.2±14.6**,ww

Office diastolic BP, mmHg 80.6±9.4 78.5±8.8 78.3±9.6 80.5±9.0** 82.4±9.5**,ww

Habitual smoker, % 14.1 11.7 17.0 12.2 16.4*,w

Habitual drinker, % 34.6 28.3 33.3 41.4** 35.0**,w

Family history of hypertension, % 56.6 55.9 57.5 54.6 58.1

Family history of CVD, % 27.9 25.4 30.1 28.3 29.0

Stroke, % 9.0 7.6 13.1* 7.9 10.2*

History of IHD, % 8.3 6.5 12.4* 7.0 9.8*,w

Diabetes mellitus, % 13.8 11.7 15.7 10.8 16.6**,ww

Renal disease, % 5.2 4.1 4.6 3.6 7.0**,ww

Hypercholesterolemia, % 40.5 38.9 45.1 39.8 41.4

High uric acid, % 11.5 9.0 11.1 13.4* 12.1*

Evening BP measuring condition

After bathing, % 76.8 76.4 69.4 83.4** 74.0ww

Before drinking, % 14.1 11.4 18.3* 12.9 16.2**

After drinking, % 20.5 16.9 15.0 28.5** 18.8ww

Abbreviations: BP, blood pressure; CVD, cerebrovascular disease; IHD, ischemic heart disease.
*Po0.05 versus controlled hypertension;
**Po0.00125 versus controlled hypertension;
wPo0.05 versus isolated uncontrolled morning hypertension;
wwPo0.00125 versus isolated uncontrolled morning hypertention.
Due to multiple analyses performed, the level of significance has been adjusted according to Bonferroni; Po0.00125 is considered significant.
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patients in the Ohasama study were 54±8 years of age, whereas the
patients in the J-HOME study were 65.8±10.0 years of age), the study
location (the Ohasama study evaluated a rural community in the
northern part of Japan, whereas the J-HOME study was nationwide)
or the different time period (the Ohasama study was conducted
around 1990, whereas the J-HOME study was conducted in 2003).
In addition, home BP measurement is very popular in Ohasama due
to the introduction of home BP measurements for hypertension
screening in 1986 in this region. Therefore, a higher proportion of
subjects had experience in taking home BP measurements at the time
of the Ohasama study, which may contribute to the finding of better
control of morning and evening home BP in the Ohasama study
compared with the J-HOME study.22

To our knowledge, this is the first report to clarify the difference
between isolated uncontrolled morning hypertension and sustained
uncontrolled hypertension. Factors associated with isolated uncon-
trolled morning hypertension included measurement of evening home
BP after drinking alcohol or bathing, the number as well as class of
antihypertensive drugs and the frequency of taking antihypertensive
drugs. Factors associated with sustained uncontrolled hypertension
were male gender, diabetes mellitus, renal disease, the number and
class of antihypertensive drugs, and the frequency of taking antihy-
pertensive drugs.

Evening measuring condition of BP was only associated with
isolated uncontrolled morning hypertension. Drinking alcohol can
have biphasic effects on BP.23,24 Kawano et al.23,25 reported that the
depressor effect of alcohol was observed for several hours after alcohol
intake, regardless of the duration of alcohol consumption, but the
morning pressor effect of alcohol was observed after 2 weeks of
drinking. The pressor effect in the morning is based on repeated
intake of alcohol for a certain period, which leads to an increase in
peripheral vascular resistance and subsequent elevation of BP.24,26 The
influence of bathing on evening BP was examined only in one
previous study.27 Kawabe and Saito27 showed that the depressor effect
of nighttime bathing was mainly due to its vasodilator action and was
sustained for up to 60 min after bathing. Therefore, isolated uncon-
trolled morning hypertension might be the result of sustained uncon-
trolled hypertension, which had been modified by drinking alcohol or
bathing before the evening home BP measurement.

Diabetes mellitus was a determinant of sustained uncontrolled
hypertension. Although details of the mechanism have not been
identified, in patients with noninsulin-dependent diabetes mellitus,
hyperleptinemia and hyperinsulinemia may elevate BP through the
sympathetic stimulation.28 In particular, there are some mechanisms

Table 2 Antihypertensive medication according to the control condition of morning and evening home BPs

n (%) Total 3303 (100.0)

Controlled

hypertension

948 (28.7)

Isolated uncontrolled

evening hypertension

153 (4.6)

Isolated uncontrolled

morning hypertension

814 (24.6)

Sustained

uncontrolled hypertension

1388 (42.0)

Class of antihypertensive drugs

CCBs (all), % 69.4 63.6 69.9 70.4* 72.8**

DHP (amlodipine), % 37.7 39.6 35.3 39.4 35.7

DHP (other than amlodipine), % 29.3 21.6 32.0* 29.0** 34.4**,w

ARBs, % 43.6 42.1 38.6 43.2 45.4

ACEIs, % 16.7 14.7 13.7 18.2* 17.6

a-blockers, % 13.4 8.8 11.8 14.5** 16.1**

b-blockers, % 11.8 11.2 11.8 11.1 12.5

Diuretics, % 9.3 10.2 7.2 8.7 9.2

Number of antihypertensive drugs

Mean, n 1.72±0.85 1.57±0.75 1.60±0.76 1.73±0.85** 1.82±0.91**,w

Three or more, % 16.0 11.6 10.5 17.0** 19.0**

Duration of treatment, months 29.6±43.0 29.4±38.6 27.3±36.7 30.5±44.1 29.6±45.8

Timing of administration of antihypertensive drugs

Only in the morning, % 68.1 77.1 62.1** 66.6** 63.4**

Only in the evening, % 2.3 2.5 2.6 2.6 2.0

Both in the morning and in the

evening, %

28.7 19.7 34.0** 29.6** 33.7**,w

Abbreviations: ARBs, angiotensin II receptor blockers; ACEIs, angiotensin-converting enzyme inhibitors; BP, blood pressure; disease; CCBs, calcium-channel blockers; DHP, dihydropyridine.
*Po0.05 versus controlled hypertension;
**Po0.00125 versus controlled hypertension;
wPo0.05 versus isolated uncontrolled morning hypertension.
Due to multiple analyses performed, the level of significance has been adjusted according to Bonferroni; Po0.00125 is considered significant.

n=3303 

Evening home BP
135/85 mmHg

Isolated uncontrolled
morning hypertension

24.6% (n=814) 

Sustained Uncontrolled
hypertension

42.0% (n=1388)

Controlled
hypertension

28.7% (n=948)

Isolated uncontrolled
evening hypertension

4.6% (n=153)

Morning
home BP
135/85
mmHg

Figure 1 Control condition of morning and evening home BPs. BP, blood

pressure.
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that enhance endothelial dysfunction through an oxidative stress based
on insulin resistance and hyperglycemia in diabetic patients.29,30

Therefore, as shown in previous studies, it is difficult to lower BP
in diabetic patients to a target BP level.31 The enhancement of salt
sensitivity of BP and excess of body fluid volume accompanying renal
diseases could potentially be associated with uncontrolled hyper-
tension. Therefore, in this study, the presence of renal disease may
be a determinant of sustained uncontrolled hypertension. Previously,
it has been reported that multiple drug combination therapy was
necessary to achieve target BP levels in hypertensive patients with renal
disease.32,33

A previous study reported that the insufficient duration of action
of CCBs other than amlodipine induced uncontrolled morning BP
in treated hypertensive patients.34 We also found that the prescription
of CCBs other than amlodipine was also related to uncontrolled
morning home BP. Of the patients given CCBs other than amlodipine
in our study, 3.3% took these CCBs just after awakening and 91.1%
took them after breakfast. Therefore, it seems that the insufficient
duration of action of CCBs other than amlodipine taken in the
morning contributes to our finding of uncontrolled morning home
BP. Several studies have reported that a-blockers taken in the evening
have their greatest effect in the morning when the sympathetic
nervous system is extensively activated.35,36 In our study, of patients
given a-blockers, 39.7% took their a-blockers after dinner and 26.8%

took them before going to bed. Therefore, it is likely that a-blockers
are frequently prescribed to patients with intractable and uncontrolled
morning home BP. The number of antihypertensive drugs and the
frequency of taking antihypertensive drugs were higher in patients
with uncontrolled morning home BP than those with controlled
hypertension. These findings suggest that patients with uncontrolled
morning home BP might receive a complex regimen of antihyperten-
sive medications, as patients with uncontrolled morning hypertension
might have severe or resistant hypertension. As the risk factors of
sustained uncontrolled hypertension in this study were similar to the
cause of home resistant hypertension reported previously,37 sustained
uncontrolled hypertension in this study may, in part, be resistant
hypertension.

In this study, we also found that patients with sustained uncon-
trolled hypertension had a higher proportion of total cardiovascular
disease risk, such as diabetes mellitus and renal disease, compared with
those with isolated uncontrolled morning hypertension. We previously
reported that the stroke risk of patients with isolated uncontrolled
morning hypertension and those with sustained uncontrolled hyper-
tension were similar.8 However, differences in patient characteristics
between the two groups suggest that total cardiovascular disease risk
might also vary between these two groups. Therefore, further study is
needed to clarify the total cardiovascular disease risk between patients
with isolated uncontrolled morning hypertension and those with

Table 3 Multivariate logistic regression analysis for isolated uncontrolled morning hypertension and sustained uncontrolled hypertension

Variables Odds ratio 95% CI P-value

(a) Isolated uncontrolled morning hypertension

Male gender 1.23 1.01–1.40 0.06

Evening BP measurement after bathing 1.43 1.09–1.87 0.01

Non-drinking 1.00 — —

Evening BP measurement before drinking 1.28 0.87–1.87 0.21

Evening BP measurement after drinking 1.73 1.30–2.32 0.0002

Number of antihypertensive drugs X3a 1.58 1.18–2.12 0.002

Class of antihypertensive drugs

CCBs other than amlodipinea 1.47 1.16–1.86 0.001

a-blockersa 1.59 1.15–7.94 0.005

Timing of administration of antihypertensive drugs

Only in the morninga 0.65 0.52–0.82 0.0002

Both in the morning and in the eveninga 1.59 1.25–2.02 0.0001

(b) Sustained uncontrolled hypertension

Male gender 1.27 1.10–1.41 0.003

Body mass index X25kg m�2 1.65 1.37–1.98 o0.0001

Diabetes mellitus 1.29 1.00–1.65 0.048

Renal disease 1.57 1.06–2.31 0.02

Non-drinking 1.00 — —

Evening BP measurement before drinking 1.30 0.99–1.71 0.06

Evening BP measurement after drinking 0.99 0.77–1.28 0.94

Number of antihypertensive drugs X3b 1.65 1.29–2.11 o0.0001

Class of antihypertensive drugs

CCBs other than amlodipineb 1.85 1.52–2.24 o0.0001

a-blockersb 1.84 1.41–2.42 o0.0001

Timing of administration of antihypertensive drugs

Only in the morningb 0.54 0.44–0.65 o0.0001

Both in the morning and in the eveningb 1.97 1.62–2.40 o0.0001

Abbreviations: CI, confidence interval; BP, blood pressure; CCBs, calcium-channel blockers.
aAdjusted for evening home BP measuring condition.
bAdjusted for gender, body mass index, diabetes mellitus and renal disease.
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sustained uncontrolled hypertension, specifically with regard to the
evening measurement of BP.

This study has some limitations. As this study used a cross-sectional
design, we could not investigate the relationship between the timing of
drug administration as well as elimination half-times of drugs versus
the control condition of morning and evening home BPs. We also did
not collect patients’ drug compliance in this study. Drug compliance is
essential in pharmaceutical care. As previous studies have reported
that home BP measurements are associated with good medication
compliance38,39 and the present population measured home BP,
patients’ compliance might be better in the present population
compared with that in other populations.

In conclusion, more than half of treated patients were classified into
either isolated uncontrolled morning hypertension or sustained
uncontrolled hypertension, which are both associated with poorer
prognosis. These findings suggest that evaluation of morning home
BP should take priority over the evaluation of evening home BP, as
patients’ high BP values might be underestimated evaluating only
evening home BP. This study also suggests that classification of
morning hypertensive patients into groups with or without evening
hypertension may be useful to evaluate patients’ total cardiovascular
disease risk, as isolated uncontrolled morning hypertension and
sustained uncontrolled hypertension might represent different char-
acteristics of morning hypertension. However, physicians should also
consider evening BP measurement for adequate evaluation of evening
home BP values of hypertensive patients.
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