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ABSTRACT
More than 40 years of research has consolidated ambulatory blood pressure monitoring (ABPM) as a validated choice in out-of-
office blood pressure (BP) measurement methods other than home BP measurement (HBPM). ABPM can evaluate 24-h BP and
BP variability. ABPM improves the diagnosis of hypertension phenotypes such as white coat hypertension, masked hypertension,
dipper or non-dipper. BP values derived from ABPM had better prognostic values than clinic BP. Ambulatory BP devices have
been available in Thailand for several years. This recommendation of the Thai Hypertension Society for ABPM was designed to
apply this practical knowledge, based on our limited health resource circumstances, to help guide clinical practice and improve
the treatment and control of hypertension among the adult Thai population.

1 Introduction

The interest in using ambulatory blood pressure monitoring
(ABPM) in the evaluation of hypertensive patients in clinical
practice has shown a marked increase in the past few decades.
The first landmark study, reported by Perloff et al. in 1983,
showed that there was a significant difference in the occurrence
of cardiovascular (CV) events in patients with mild-to-moderate
hypertension between subjects with high and low ambulatory
blood pressure (BP), irrespective of the baseline office systolic
BP (SBP) [1]. After that, the prognostic value of ABPM has been
investigated in numerous studies both on the general population
and hypertensive patients. More than 40 years of research has
consolidated ABPM as a validated choice in out-of-office BPmea-
surement methods other than home BP measurement (HBPM).

Ambulatory BP devices have been available in Thailand for
several years. They are mostly available only in university
hospitals and tertiary care health centers. A retrospective study

using ABPM in 804 Thai hypertensive population showed that
when compared with 1051 Japanese hypertensive patients, the
Japanese counterparts had ahighermean 24-h average andhigher
mean daytime SBP, whereas the Thai patients had higher mean
nighttime SBP, despite the similar mean office SBP [2]. In this
study, Thai hypertensive patients also had a higher prevalence of
non-dipping/rising patterns, which has been reported to pose a
higher CV risk [3] and may be a predictor of heart failure [4].
This result suggested that Thai patients with controlled office
BP levels may still have disrupted BP circadian rhythm and
need to be treated properly to reduce future CV risk. Thus, it is
very important to know whether the prescribed antihypertensive
medical treatment has restored BP to within the normal range
throughout the 24-h period, and the best way to reliably achieve
this is by using ABPM. Furthermore, ABPMmay help to improve
the diagnosis of hypertension subtypes, for example, white coat
hypertension (WCH) and masked hypertension (MH), which the
data from previous study showed that there were a significant
number of patients with WCH and MH in Thailand [5].

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work
is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2025 The Author(s). The Journal of Clinical Hypertension published by Wiley Periodicals LLC.

The Journal of Clinical Hypertension, 2025; 27:e70136
https://doi.org/10.1111/jch.70136

1 of 8

https://doi.org/10.1111/jch.70136
https://orcid.org/0000-0002-9325-9366
https://orcid.org/0000-0002-2761-6310
https://orcid.org/0000-0003-3519-3415
mailto:sirisawat.wan@mahidol.ac.th
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1111/jch.70136


TABLE 1 Classes of recommendations and levels of evidence.

Classes of recommendations
Class I Evidence and/or general agreement that a

given treatment or procedure is beneficial,
useful, and effective (is recommended/is

indicated)
Class lla Weight of evidence/opinion is in favor of

usefulness/efficacy (should be considered)
Class Ilb Usefulness/efficacy is less well established by

evidence/opinion (may be considered)
Class III Evidence or general agreement that the given

treatment or procedure is not useful/effective,
and in some cases may be harmful (is not

recommended)
Levels of evidence
A Data derived from multiple randomized

clinical trials or meta-analyses
B Data derived from a single randomized

clinical trial or large nonrandomized studies
C Consensus of opinion of the experts and/or

small studies, retrospective studies, registries

Role of ABPM and current status of ABPM inAsia were described
previously [6, 7]. Recommendations for the application of ABPM
inAsian contexts are available [8], but there are no corresponding
guidelines specific to Thailand. Health practices in Thailand
are still different in many aspects compared to other high-
income Asian countries, mainly due to limited access to health
technologies and the economic burdens of patients and the
government. This recommendation of the Thai Hypertension
Society (THS) for ABPM was designed to apply this practical
knowledge, based on our limited health resource circumstances,
to help guide clinical practice and improve the treatment and
control of hypertension among the adult Thai population. This
guideline can also be helpful for the population of other low- and
middle-income regions in Southeast Asia, which may share the
same health challenges as Thailand.

The expert panel was selected and appointed by THS, and all
declared their conflicts of interest to THS. The first meeting
was on October 20, 2024. The recommendations were based on
an extensive review of relevant clinical research publications
on ABPM, and data priority was given to information from
Asia. Classification of recommendations and level of supporting
evidence are shown in Table 1.

2 ABPMMeasurement

Select an ABPM device validated against accepted international
standards (e.g., www.stridebp.org, www.validatebp.org), with
software providing the data of interest [9]. The use of a nondom-
inant arm with an appropriate cuff size is recommended. During
the day, the device should record BP at 15–30-min intervals and
at night at 30–60-min intervals. Overall, a minimum of 70% of
valid BP recordings throughout the 24 h is required, and there

should be at least 20 valid daytime and at least 7 valid nighttime
measurements [10]. Performing ABPM on a regular workday
rather than on the weekend will provide better data to reflect
an individual’s BP profile. A diary of personal activities, meals,
medication intake, exercise, sleep, and awake time should be
completed to assist in the interpretation of ABPM.

The report of ABPMresults should provide, at aminimum, details
of all readings, showing daytime and nighttime windows with
an indication of the normal BP range. The average 24-h, daytime
and nighttime SBP, DBP, pulse rate, and the percentage change in
nighttime SBP and DBP from daytime, with standard deviations
(SDs) and a number of valid BP readings, should also be provided.

The recommendations on when to repeat ABPM are based on
multiple factors including clinical risk factors and availability
of ABPM. ABPM repetition should be performed at 1–2-year
interval in mild hypertension, low CV risk. In high-risk patients
such as in those with resistant hypertension, presence of organ
damage, and multiple comorbidities, ABPM may be repeated in
shorter interval (3–6months or less). ABPMrepetition in different
seasons may show whether there is seasonal BP difference or not
and ensure the strict BP control in every season.

3 Diagnostic Thresholds and Blood Pressure
Goals

BP is a continuous variable, and the relationship between CV
outcomes and BP is log-linear and continuous, irrespective of
the methods of BP measurement. Thresholds only serve the
requirement of physicians for the diagnosis and guide treatment
decisions.

ABPM thresholds for diagnosing hypertension and defining
achievement of BP control during antihypertensive therapy were
defined by the HOPE Asia (Hypertension, Brain, cardiovascular
and Renal Outcome Prevention and Evidence in Asia) Network
expert panel consensus, in which a representative from the THS
was in the expert panel [8].We have reviewed the appropriateness
of these definitions and target BP values and have shown the
summary in Table 2.

4 Blood Pressure and Blood Pressure Variability
Indexes Derived From ABPM

ABPMprovidesmultiple BP readings in one day. The average 24-h
BP, daytime (awake) BP, nighttime (asleep) BP, and morning BP
can be evaluated by ABPM. The best way to define day/night is
based on the actual activity of the patient (diary-based definition).
Clock-based definition (e.g., daytime: 06:00–22:00, nighttime:
22:00–06:00) can be used if the actual going to bed time and
awakening time are not available. BP indexes derived from
ABPM (i.e., 24-h BP, daytime BP, nighttime BP) showed a better
prediction of hypertension-mediated organ damage (HMOD) and
a better prediction of CV outcomes and mortality than clinic BP
[11, 12].

BP reflects the hemodynamic state, which has short-term and
long-term variations. This is referred to as blood pressure vari-
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TABLE 2 ABPM-based definitions of hypertension and target BP values.

Recommendations
Class of

recommendations Level of evidence

1. ABPM diagnosis of hypertension is based on one of the followings:

∙ ≥130/80 mmHg for average 24-h BP
∙ ≥135/85 mmHg for average daytime (awake) BP (daytime hypertension)
∙ ≥120/70 mmHg for average nighttime (asleep) BP (nocturnal hypertension)
∙ ≥135/85 mmHg for average morning BP (morning hypertension)

I A

2. White coat hypertension is defined as

∙ Clinic BP ≥ 140/90 mmHg AND
ABPM values: 24-h BP < 130/80 mmHg,
and daytime BP < 135/85 mmHg,
and nighttime BP < 120/70 mmHg,
and morning BP < 135/85 mmHg

I A

3. Masked hypertension is defined as

∙ Clinic BP < 140/90 mmHg AND
ABPM values: 24-h BP ≥130/80 mmHg,
and/or daytime BP ≥ 135/85 mmHg (masked daytime hypertension),
and/or nighttime BP ≥ 120/70 mmHg (masked nocturnal hypertension),
and/or morning BP > 135/85 mmHg (masked morning hypertension)

I A

4. Masked uncontrolled hypertension is defined as masked hypertension (as
per the above definitions) in patients receiving antihypertensive therapy

I A

5. Goal BP values are:

∙ <130/80 mmHg for average 24-h BP
∙ <135/85 mmHg for average daytime BP
∙ <120/70 mmHg for average nighttime BP
∙ <135/85 mmHg for average morning BP

IIa C

Abbreviations: ABPM, ambulatory blood pressure monitoring; BP, blood pressure.

ability (BPV). Short-term BPV is observed within 24 h, from
minute-to-minute or day-to-night variability. Short-term BPV is
higher during the day and, to a lesser extent, during the night, and
this variability is due to the interplay between central factors, local
vasoactivemechanisms, and humoral influences. This short-term
BPV was found to be quantitatively related to BP levels and was
greater in individuals with higher BP [13]. Short-term BPV has an
adverse effect on the development of HMOD [14] and is adversely
related to the risk of CV outcomes, independent of the 24-h mean
BP value [15–18]. Many short-term BPV indexes can be derived
from ABPM such as SD, coefficient of variation, weighted 24-h
SD, and average real variability.

Furthermore, other specific BPV patterns that can be derived
from ABPM are nocturnal BP fall (dipping of BP) and morning
BP surge. Early morning BP surge is associated with an increased
risk of CV diseases, especially hemorrhagic stroke [19–28].

To minimize CV disease risk, there was a proposed ideal 24-h
BP profile that included (1) normal 24-h BP, (2) normal circadian
rhythm (normal dipping status), and (3) normal BPV [8].

BP information that can be derived from ABPM is described in
Table 3 and Figure 1.

5 Specific Features of ABPM Profile in the Asian
Population

The Asian population has greater salt sensitivity and lower
body mass index than the Western population. The prevalence
of masked hypertension, excessive morning BP surge, morning
hypertension, and nocturnal hypertension is higher in Asians
[29–33]. There are also ethnic variations in the prevalence of
complications in Asian hypertensive patients, with higher stroke
rates than coronary heart disease and a stronger relationship
between increasing BP and the rate of CV events, especially
stroke.

6 The Risk of Masked Hypertension

Masked hypertension is characterized by a normal office BP
confirmed at repeated clinic visits, but a raised daytime, night-
time, or 24-h ambulatory BP. The possibility of having masked
hypertension increaseswith an office SBP range of 120–139mmHg
and/or 80–89 mmHg of DBP. Older age, overweight or obesity,
alcohol intake, diabetes, smoking, multiple CV risk factors, male
sex, and higher heart rate are also risk predictors of having
masked hypertension [34].
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FIGURE 1 (A) BP information acquired from ABPM. (B) BP information acquired from ABPM.

Masked hypertension has an adjusted risk almost equivalent to
sustained hypertension, irrespective of treatment status [35]. In
an international ABPM database study, participants with office
normotension and prehypertensive patients who had masked
hypertension had adjusted hazard ratios for a composite of CV
complications and stroke significantly higher than individuals
with true normotension [36]. These findings were confirmed in
patients with diabetes [37].

7 Advantages and Limitations of ABPM vs.
Office and Home BPMeasurement

ABPM provides information that cannot be obtained from the
office and home BP measurements. These include a greater
number of BP readings, the ability to obtain mean 24-h BP,
assessment of nighttime BP, short-term BP variability, and better
prediction of HMOD and CV morbidity and mortality. ABPM is
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TABLE 3 BP information acquired from ABPM.

Index Definition

24-h BP Mean BP in 24 h
Daytime (awake) BP Mean BP during awake
Nighttime (asleep) BP Mean BP during asleep
Preawakening BP Mean BP in the 2 h before

awakening
Morning BP
(Postawakening BP)

Mean BP in the 2 h after
awakening

Lowest nighttime BP Mean of the lowest BP during
sleep and the values measured
before and after lowest BP

Sleep-trough morning
BP surge

Difference of morning BP and
lowest nighttime BP

Preawakening
morning BP surge

Difference of morning BP and
postawakening BP

Dipping of BP Physiologic reduction of BP during
sleep, derived from percentage
change of nighttime BP from

daytime BP

also useful for detecting ambulatory episodes of hypotension and
BP response to physical and psychological stress [38]. As HBPM,
ABPM has the ability to precisely identify WCH and MH.

Characteristics, advantages, and limitations of ABPM,
home BP, and office BP measurements are summarized in
Table 4.

There is some overlap between HBPM and ABPM in terms
of diagnosis between hypertensive phenotypes. There was a
growing evidence of nocturnal home BP monitoring [39, 40].
However, HBPM cannot completely cover what ABPM pro-
vides in terms of clinical information, such as BP response
to physical and psychological stress [38], the night-to-day
BP ratio, and dipping status. The information obtained from
ABPM is complementary to that generated by HBPM, and a
rational combination of these two measurement techniques is
recommended [41–44].

8 Clinical Indications for ABPM

ABPM should be considered in individuals with variable BP
on office or home measurements because they are more
likely to have white coat or masked hypertension [9]. The
use of ABPM in patients with resistant hypertension allows
the differentiation of true resistance (which is uncontrolled
both clinic and out-of-office BP) [45] from white coat resis-
tance (which is controlled out-of-office BP, but uncontrolled
clinic BP) [45] and helps guide additional investigations and
interventions [46].

We recommend the use of ABPM in the Thai population, as
indicated in Table 5.

TABLE 4 Characteristics, advantages, and limitations of ABPM
compared with home BP and office BP measurements.

Office BP HBPM ABPM

Evidence support
Evidence for association
with HMOD and CV
outcome

+ ++ +++

Evidence for monitoring
drug efficacy

+++ ++ +++

Evidence for monitoring
device efficacy

++ NA +++

Measurement
Convenient +++ ++ +
Reproducibility + ++ ++
Frequency + ++ +++
Identification of white
coat effect

— ++ +++

Identification of masked
effect

— ++ +++

Evaluation of BPV
Diurnal — +a ++
Short-term BPV — — ++

Abbreviations: ABPM, ambulatory blood pressure monitoring; BP, blood pres-
sure; BPV, blood pressure variability; HBPM, home blood pressuremonitoring;
HMOD, hypertension-mediated organ damage.
aUsing morning-evening difference.

9 Cost-Effectiveness

Cost, availability, and accessibility are potential issues that could
limit the use of ABPM in Thailand. However, longer term savings
in reducing healthcare costs and CV complications are likely to
offset the short-term costs and inconvenience of ABPM use [9].

Several studies have addressed the cost-effectiveness of ABPM
[47–50]. ABPM would reduce healthcare costs mainly by avoid-
ing antihypertensive drug treatment in WCH [48]. In another
cost-effectiveness analysis, ABPMwas shown to be themost cost-
effective strategy for the diagnosis of hypertension in women
and men at all ages [49]. In a more recent study, in a pri-
mary care setting, comparing the quality-adjusted life years and
lifetime costs associated with clinic, home, and ambulatory BP
measurements, ABPM was associated with better cost savings
than comparators [50]. In some Asian countries, ABPM can be
reimbursed, based on the superiority of ABPM over other forms
of BPmeasurements for predicting the development of CVdisease
and the cost-effectiveness of this approach.

10 Novel Methods of Ambulatory BP
Measurements

Many emerging BPmeasurement technologies that includewear-
able, wrist-based or finger-based devices, and cuff-less devices
implementing plethysmography or other technologies have been
developed [51, 52]. However, there is still insufficient scientific
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TABLE 5 Clinical indications for ABPM.

Recommendations Class of recommendations Level of evidence

1. ABPM should be considered in suspected white coat
hypertension, e.g.: grade 1 hypertension on office BP
measurement, or markedly elevated office BP without HMOD,
a. if HBPM is unavailable or unreliable

b. if HBPM is available

IIa
IIb

B
B

2. ABPM should be considered in suspected masked
hypertension, e.g.: BP at risk (130–139 and/or 80–89 mmHg) on
office BP measurement, or normal office BP in individuals with
HMOD or at high CV risk,
a. if HBPM is unavailable or unreliable

b. if HBPM is available

IIa
IIb

B
B

3. ABPM is recommended to evaluate BP in patients with
autonomic dysfunction

I C

4. ABPM should be considered for hypertensive patients with
suspected nocturnal hypertension, e.g.: diabetes, sleep apnea,
chronic kidney disease, obesity, multiple cardiovascular risk
factors or clinical CVD.

IIa C

5. ABPM should be considered in patients with apparent
resistant hypertension.

IIa C

6. ABPM is recommended in patients with refractory
hypertension, or patients with high-risk resistant hypertension,
in whom renal denervation is considered.

I B

7. ABPMmay be considered in treated hypertensive patients
with suspected postural or postprandial or treatment-induced
hypotension.

IIb C

8. ABPMmay be considered in individuals with exaggerated BP
response to exercise and/or have considerable BP variability in
office or home BP measurements.

IIb C

9. ABPMmay be considered to assess short-term blood
pressure variability to provide additional clinical information
on cardiovascular risk.

IIb C

10. ABPMmay be considered to confirm diagnosis of
hypertension when there is marked discordance between office
and home BP measurements.

IIb C

Abbreviations: ABPM, ambulatory blood pressuremonitoring; BP, blood pressure; HBPM, home blood pressuremonitoring; HMOD, hypertension-mediated organ
damage.

consensus on the accuracy standards and validation procedures
to recommend these devices for clinical use.
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