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Abstract 
Aim: The majority of guidelines recommended the significance of home-based blood pressure 
(home-BP) measurement. The present study explored that to what extent, general practitioners 
(GPs) were aware of the importance of home-BP in the daily clinical practice. Method: We sent out 
questionnaires to GPs who had been specialized in nephrology and hypertension. The questions 
focused on the awareness of home-BP and the selections of antihypertensive agents for refractory 
hypertension in chronic kidney disease (CKD) patients. Results: 1) The majority (95.9%) of the 
responding GPs had utilized home-BP in their clinical practice. 2) When prescribing a single agent 
for hypertensive CKD patients, the majority of GPs (87.3%) chose ARB for the first line drug, and 
Ca channel blockers (CCB) were the second. 3) As an add-on drug to the pre-treatment with an 
angiotensin receptor blocker (ARB), the majority preferred CCB (82.7%) to diuretics (21.8%). In 
addition, a fixed combination formula of antihypertensive medication consisting of ARB plus 
diuretic was accepted by the majority of GPs (78.7%). 4) To improve morning hypertension in 
patients treated with two or more drugs, 87.8% of the doctors agreed that additional night-time 
dosing could be useful. The choices of the agents given at night-time varied, mainly with α1- 
blockers (40.6%), followed by α-blockers (30.5%) and α-methyldopa (19.8%). Conclusion: The 
majority of GPs in Japan are aware of the importance of the home-BP-based management of CKD. 
They mainly chose ARB as a first line drug, and ARB plus CCB as an add-on therapy. 

 
Keywords 
Home Blood Pressure; Chronic Kidney Disease; Guideline for High Blood Pressure;  
Antihypertensive Agents 

 

 

 

*Corresponding author. 

http://www.scirp.org/journal/ojneph
http://dx.doi.org/10.4236/ojneph.2014.41005
http://dx.doi.org/10.4236/ojneph.2014.41005
http://www.scirp.org
mailto:kuriyamas218@yahoo.co.jp
http://creativecommons.org/licenses/by/4.0/


N. Sugano et al. 
 

 
29 

1. Introduction 
Three different methods of BP measurement are office BP, home-BP measured at any given time of the day 
(home-BP) and 24-hours ambulatory BP (ABP) monitoring. The two latter methods are home-based BP, which 
give lots of advantages including; 1) it provides multiple measurement of BP in any occasion by days, weeks, 
months or years; 2) it is obtained in a usual environment for each individual which can avoid white-coat effect; 3) 
it can detect the white-coat, masked and morning hypertension; and 4) it is closely related to target organ dam-
age and predicts the risk of cardiovascular events. 

In cross-sectional studies, ABP values are correlated with the organ damage accompanying hypertension and 
diabetes mellitus more closely than office BP values [1]-[4]. Similarly, in longitudinal studies, BP values of 
home-based BP predict the progression of organ damage and the risk of cardiovascular disease more accurately 
than office BP [5]-[10]. Unquestionably, these data support the notion that home-based BP is a highly valuable 
tool in the management of hypertension [11]-[15]. Despite very few head-to-head comparisons between home- 
BP and ABP, the results constantly showed that both were equally reliable in predicting the target-organ damage 
in hypertensive patients [16]-[19]. 

However, clinical indications for these home-based BP are substantially different. Compared with ABP, 
home-BP provides measurement over a much longer period of time, and is cheaper, more widely available, thus 
more convenient and acceptable for patients [4] [20]-[22]. Based on the European Society of Hypertension/Car- 
diology recommendations, ABP is advantageous if there is a considerable variability in the clinic BP of the pa-
tients’ regular visits, and if there is a marked discrepancy between home-BP and office BP. On the other hand, 
home-BP provides more information on the antihypertensive effect of the treatment by comparing the trough 
and the peak BP values [22]-[25]. Recently, after several years being exposed to the guidelines published by the 
Japanese Society of Hypertension, the GPs’ recognition and awareness of home-BP-based clinical practice has 
been surveyed in Japan [26] [27]. These studies showed a high awareness of home-BP among GPs, though they 
are still confused with how to apply it for patients. 

On achieving adequate BP goals, lots of studies showed that more than one antihypertensive agent was 
needed to reach the target goal [28]. Like many other countries such as the US and Europe [29], Japan has wit-
nessed a substantial influx of fixed formulation tablet of combination medicines consisting of ARB plus diuretic 
or ARB plus CCB. As a result, in the past several years, several different analogous fixed formulations of two 
antihypertensive agents combined have come into use. As a result of this trend, some GPs are not sure about 
how to use and choose these fixed formulation tablets, and others are even perplexed about how to use them. 

In this communication, we investigated that to what extent GPs are aware of the importance of home-BP in 
the clinical practice of CKD as well as their decisions in choosing the antihypertensive drugs. In order to pursue 
this objective, GPs were asked via questionnaires about the awareness of home-BP, how to prescribe multiple 
antihypertensive drugs for morning hypertension. The present study is the first to highlight the awareness of 
home-BP among GPs who are specialized in CKD practice, especially in Japan. 

2. Materials and Methods 
Materials: During the period between October 2009 and March 2011, we distributed and collected question-
naires to 330 doctors in Tokyo and its vicinity, All participants were general practitioners (GPs) belonging to the 
department of medicine of the medical universities specialized in nephrology and hypertension. Approximately 
80% or more of them had taken educational programs in nephrology and hypertension while they were in the 
post doctoral training courses, approximately 20% of them were qualified specialists approved by the Japanese 
society of Nephrology and/or Hypertension. There were some GPs who had their own clinics, not always but 
often treating CKD patients. 

Methods: They were asked about hypertension treatment on the assumption that they had encountered hyper-
tensive CKD patients at their clinics. The questionnaires were on an anonymous basis, and the GPs were re-
quested to answer them with reference to the High Blood Pressure Guideline either by the Japanese Society of 
Hypertension [30], the 7th Report of the Joint National Committee in the U.S. [31], or the European Society of 
Hypertension/Cardiology Recommendations [24]. Because of its study protocol using questionnaires in which 
individual patient’s information was no longer revealed, ethical consideration with respect to patient’s right was 
apparently not violated. The questions to the GPs mainly focused on the awareness of home-BP measurement, 
the expected target BP levels by home-BP (135/85 mmHg), how to select antihypertensive medications, how to 
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prescribe antihypertensive agents, when to measure home-BP and so on. We also asked specifically about the 
importance of morning BP, how to choose antihypertensive agents including fixed formula of antihypertensive 
agents; what time is appropriate to take those agents, and then finally to what extent they were aware of the risk 
factors for hypertension. Questionnaires were delivered, collected and analyzed within a few months. The com-
pletion rate of the data available for analyses was 60%.  

3. Results 
Figure 1 shows that almost all of the GPs (95.9%) utilized home-BP in their daily clinical practice. Nearly three 
quarter (76.1%) of them answered that home-BP is valuable and that it should be more effectively utilized in 
clinical practice. In addition, morning BP (39.1%) was regarded as being more important than night time BP 
(0.5%), and 58.8% answered that both morning and night time home-BP were equally important in the treatment 
of hypertension. 

Figure 2 shows the degree of recognition as to what extent the guideline-recommended definition of hyper-
tension at home (more than 135/85mmHg) was accepted by the GPs. The majority of them approved of the 
home-BP goal value (86.3%). However, the majority (88.3%) believed that this criterion of home-BP had not 
yet been scientifically proven, and that more evidence would be needed to scientifically confirm this goal. 

Figure 3 depicts the result of the recognition of the progression factors of CKD. They were asked which fac-
tors have a strong impact on CKD progression. Hypertension, hyperglycemia, high dietary protein intake, hyper-
lipidemia, hyperuricemia, anemia were chosen in this order as such factors. 

Figure 4 depicts the choice of the antihypertensive agents for CKD when asked to carry out either monothe-
rapy (the upper graph) or dual therapy (the lower graph). More than 80% of the GPs chose an angiotensin type 1 
receptor blocker (ARB) as their first choice of medication for hypertensive CKD patients. In contrast, less than 
10% chose ACE-I and/or CCB as a first line drug. As to the doctor’s preferences for their second choice of an 
add-on drug to ARB or ACE-I, more than 80% GPs chose CCB as a second line antihypertensive medication. In 
contrast, less than 20% chose diuretics as a second choice. 

Figure 5 shows the responses to the questions about morning hypertension. Almost all of them (99.0%) ans-
wered that morning hypertension is a strong risk for cardiovascular diseases, and that control is crucial to 
achieve better outcomes. For the purpose of reducing the risk of morning hypertension, 87.8% of them agreed 
that the night time dosing with an additional antihypertensive agent could be effective in lowering morning 
events. As for the agents to ameliorate morning hypertension, 42.1% of the GPs chose 1-blocker, followed by 
ARB (27.0%), CCB (15.1%), β-blocker (6.9%) and ACE-I (4.4%). 

Figure 6 (upper circle) depicts how to prescribe two drugs when a dual therapy was needed. The responses to 
this question were diverse. If the two drugs were to be given separately, 46.2% of them would prescribe either 
ARB or ACE-I at night and CCB or diuretics in the morning. However, 29.9% answered that both ARB/ACE-I 
and CCB/diuretics should be taken together in the morning.  

Figure 6 (lower left circle) describes that 78.7% admitted that a fixed formulation of single tablet with ARB 
plus diuretic is useful and necessary for their daily clinical practice. Finally, as a third choice for refractory 
morning hypertension (lower right circle), the majority of the GPs chose α1-blocker (40.6%), followed by 
α-blocker (30.5%) and α-, plus β-blocker (19.8%). 

4. Discussion 
We conducted a survey on home-BP among GPs who were specialized in the treatment of CKD in Japan. The 
use of home-based BP has been recommended in many high blood pressure guidelines. Such guidelines suggest- 
ed that home-based BP is indicative to all of the patients treated with antihypertensive medications [4] [20]-[22]. 
As a result of the recently-published hypertension guidelines as well as the penetration of BP measuring device 
at home, its use has been constantly increased all over the world, and so does in Japan. Compared with ABP 
which requires 24 monitoring which sometimes bothers patients, home-BP may be more suitable for daily man-
agement in the most of hypertensive patients [23]-[25]. 

First, we were able to confirm a high awareness of home-BP among GPs who deal with hypertensive CKD 
patients (Figures 1 and 2). In addition, the notion that ARB as a first line drug and CCB as an add-on drug was 
approved by the majority of GPs in Japan (Figure 4). Undisputedly, a lot of evidence has confirmed the or-
gan-protective effect of RAS inhibitors, ARB and/or ACE-I. Influenced by these evidences, the majority of GPs  
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                   Figure 1. Awareness on the use of home-BP.                            
 

 
Figure 2. Treatment goal for home-BP. The Japanese Society 
Hypertension (JSH) guideline recommended 135/85 mmHg as 
the treatment goal of home-BP.                            

 

 
                Figure 3. Questions on the progression factors for CKD..                         
 
have accepted that ARB or ACE-I must be the first-choice agent in patients with CKD. 

As to the refractory hypertension which normally needs more than two antihypertensive drugs, the majority of 
GPs answered that the second choice should be CCB, instead of diuretic. It means that they were reluctant to se 
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                   Figure 4. Choices of the antihypertensive agents for CKD.                 
 

 
                   Figure 5. Morning hypertension and the treatment.                       
 
lect diuretics even as a second choice. This is surprising to us because before commencing this study, we had 
anticipated that the majority of GPs would choose diuretic-ridden regimen, as many fixed formulations of com-
bined ARB with diuretics had been on the market for the past few years in Japan. Yet in reality, diuretics were 
thought to be inferior to CCB [32]. What’s behind this? We assume that the GPs believed that CCB is more po-
tent to lower BP than diuretic, and safer with less metabolic adverse effects such as impaired glucose tolerance, 
hyperlipidemia, hypokalemia and hyperuricemia that diuretics frequently induce [31]. 

Alleviating morning hypertension was accepted by nearly 90% of the GPs. As CKD progresses into more ad-
vanced stage, incidence of morning hypertension increases. In order to reduce the risk of morning hypertension, 
in addition to the foregoing combination therapy with ARB plus CCB or diuretic for example, night time dosing 
with a third choice drug could be indispensable. An appropriate chronotherapy in hypertensive patients which 
concerns administration-time provides a means of accomplishing this purpose. There are several possible agents 
to ameliorate morning hypertension. Night time dosing with the CCB, α1-blocker, β-blocker, ACE-I and ARB 
has been proven to be effective [33]-[37]. Among them, α1-blockers appeared to be rational as they have a sub-
stantial effect on morning hypertension. Kario et al. addressed whether the night time dosing of α1-blocker alle- 
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Figure 6. Combined therapies with two drugs and a need for a fixed for- mu- 
lation tablet.                                                      

 
viates morning hypertension in patients with hypertension, and found that this agent efficaciously improved 
morning hypertension [33] [35]. 

The administration timing of the two drugs if the patients would require dual treatment was quite diverse 
(Figure 6). Administration of a diuretic or CCB in the morning with ARB or ACE-I at night came as the first 
preference (46.2%). The second preference was an administration of both diuretic or CCB and ARB or ACE-I 
together in the morning (29.9%). The third preference was an administration of diuretic or CCB at night and 
ARB or ACE-I in the morning (14.2%). When asked if there was a need to prescribe a fixed formulation with 
ARB plus diuretic, the majority replied in an affirmative way (78.7%). It implies that a fixed formulation tablet 
could be prescribed for at least 1/3 of the patients who would be treated with more than two drugs. 

To summarize, this present study confirms that the majority of doctors in Japan accepted that home-BP is 
important. Since little is known about the diagnostic, prognostic and therapeutic values of home-BP, there is an 
urgent need for clinical studies on how to use home-BP in terms of improving long-term patients’ prognostic 
outcomes.  

5. Conclusion 
The doctors in clinical practice of CKD in Japan have a high awareness of the importance of home-BP, though 
choices of antihypertensive agents remain diverse. Since little has been established regarding how to integrate 
home-BP into clinical practices, it appears imperatively to proceed with further clinical investigations in this 
field. 
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