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Building on the work of Mann et al1 at Northwick Park 
Hospital in London, Coats et al2 at the John Radcliffe 

Hospital in Oxford, and Perloff et al3 at the San Francisco 
Medical Center, in 1988, Thomas Pickering coined the term 
white-coat hypertension, to describe patients whose blood 
pressure was elevated in the medical environment, but not 
during daytime ambulatory monitoring.4,5 Early pioneering 
studies1–3 unambiguously established that ambulatory blood 
pressure is a better predictor of cardiovascular outcome than 
the in-office blood pressure and consequently surmised that 
white-coat hypertension must be associated with low cardio-
vascular risk. A seminal article by Pickering et al4 included a 
statement that patients who showed an exaggerated response to 
the clinic environment might also exhibit a similar response to 
more regularly occurring types of stress, which could support 
the continued use of clinic blood pressure for making therapeu-
tic decisions. However, observations by Pickering et al4 did not 
support this preposition.

The first longitudinal study on the prognostic values of 
white-coat hypertension was reported in 1994.6 On the basis 
of these early studies1–6 and confirmatory reports in patients7 
and populations,8–12 the currently prevailing point of view 
is that white-coat hypertension carries little cardiovascular 
risk.13 However, some researchers14 suggested that white-coat 
hypertension is a heterogeneous condition. In making this 
statement, they did not refer to the loose criteria in the litera-
ture used to diagnose white-coat hypertension. They alluded 

to the fact that in some studies, white-coat hypertension, com-
pared with true normotension, was associated with a higher 
prevalence of cardiovascular risk factors and target organ 
damage,15 increased mortality,15 more cardiovascular events,16 
and higher out-of-the-office blood pressure.15,16 In this article, 
we will demonstrate that labeling white-coat hypertension in 
this sense as a heterogeneous condition is erroneous because it 
is based on a combination of imprecise diagnostic criteria that 
overlook the true nature of white-coat hypertension and that 
white-coat hypertension is associated with low cardiovascular 
risk in the absence of other risk factors.

Determinants of White-Coat Hypertension
In 1994, in an analysis of the International Database of 
Ambulatory Blood Pressure Monitoring, we demonstrated 
that the probability of patients with office hypertension hav-
ing a normal 24-hour blood pressure was higher in women 
than in men, increased with age, and was 2- to 4-fold greater 
if the office blood pressure had only been measured at a 
single visit or if fewer than 3 readings had been averaged.17 
In untreated participants with mild hypertension enrolled in 
the HARVEST (Hypertension and Ambulatory Recording 
Venetia Study) or the PIUMA (Progetto Ipertensione Umbria 
Monitoraggio Ambulatoriale) studies, white-coat hypertension 
was most frequent among women, nonsmokers, and individu-
als with low clinic blood pressure and smaller left ventricu-
lar mass.18 In a more recent participant-level meta-analysis, 

The opinions expressed in this article are not necessarily those of the editors or of the American Heart Association.
From the Department of Hygiene and Public Health, Teikyo University School of Medicine, Tokyo, Japan (K.A.); Department of Planning for Drug 

Development and Clinical Evaluation, Tohoku University Graduate School of Pharmaceutical Sciences, Sendai, Japan (K.A.); Center for Epidemiological 
Studies and Clinical Trials and Center for Vascular Evaluations, Shanghai Institute of Hypertension, Ruijin Hospital, Shanghai Jiaotong University School 
of Medicine, China (Y.L.); Heart Disease Prevention Program, Division of Cardiology, School of Medicine, University of California-Irvine (S.S.F.); Studies 
Coordinating Centre, Research Unit Hypertension and Cardiovascular Epidemiology, KU Leuven Department of Cardiovascular Sciences, University of 
Leuven, Belgium (L.T., J.A.S.); Conway Institute of Biomolecular and Biomedical Research, University College Dublin, Ireland (E.O.); and R&D Group 
VitaK, Maastricht University, The Netherlands (J.A.S.).

This paper was sent to Theodore A. Kotchen, Guest Editor, for review by expert referees, editorial decision, and final disposition.
Correspondence to Jan A. Staessen, Studies Coordinating Centre, Research Unit Hypertension and Cardiovascular Epidemiology, KU Leuven Department 

of Cardiovascular Sciences, University of Leuven, Campus Sint Rafaël, Kapucijnenvoer 35, Box 7001, BE-3000 Leuven, Belgium. E-mail jan.staessen@
med.kuleuven.be or ja.staessen@maastrichtuniversity.nl  

(Hypertension. 2017;70:676-682. DOI: 10.1161/HYPERTENSIONAHA.117.08902.)

Cardiovascular Risk Associated With  
White-Coat Hypertension

Con Side of the Argument
Kei Asayama, Yan Li, Stanley S. Franklin, Lutgarde Thijs, Eoin O’Brien, Jan A. Staessen

© 2017 American Heart Association, Inc.

Hypertension is available at http://hyper.ahajournals.org DOI: 10.1161/HYPERTENSIONAHA.117.08902

 by guest on Septem
ber 14, 2017

http://hyper.ahajournals.org/
D

ow
nloaded from

 

mailto:jan.staessen@med.kuleuven.be
mailto:jan.staessen@med.kuleuven.be
http://hyper.ahajournals.org/


Asayama et al  White-Coat Hypertension  677

we refined the assessment of the association of white-coat 
hypertension with age by combining 9550 individuals not tak-
ing any antihypertensive medications enrolled in the IDACO 
(International Database on Ambulatory Blood Pressure in 
Relation to Cardiovascular Outcomes; n=7506) with the study 
of GAPP (Genetic and Phenotypic Determinants of Blood 
Pressure and Other Cardiovascular Risk Factors; n=2044).11 
Among individuals aged 18 to 30, 30 to 40, and 40 to 50 years, 
mean daytime blood pressure was higher than the correspond-
ing office blood pressure. The differences averaged 6.0, 5.2, 
and 4.7 mm Hg for systolic, and 2.5, 2.7, and 1.7 mm Hg for 
diastolic pressure. In contrast, in individuals aged 60 to 70 
and ≥70 years, office blood pressure was 5.0 and 13.1 mm Hg 
systolic and 2.0 and 4.2 mm Hg higher than the daytime 
ambulatory blood pressure (Figure 1).11 The prevalence of 
white-coat hypertension exponentially increased from 2.2% 
to 19.5% from age 18 to 30 to ≥70 years, with little sex differ-
ences.11 Along similar lines, in untreated participants enrolled 
in the SKIPOGH study (Swiss Kidney Project of Genes in 
Hypertension), older age was the sole determinant of white-
coat hypertension with education, family history of hyper-
tension, and physical activity having no influence.19 Other 
studies20,21 confirmed that the relation between office and 
home blood pressure, as other modality of out-of-the-office 
blood pressure measurement, changes according to age in a 
way similar as the relation between office and the ambulatory 
blood pressure does.11

We recently assessed in 8237 untreated IDACO par-
ticipants to what extent the time intervals, during which the 
ambulatory blood pressure is measured, affects cardiovas-
cular risk.12 We used the following hypertension thresholds 
≥140/≥90, ≥130/≥80, ≥135/≥85, and ≥120/≥70 mm Hg for 
the office, 24-hour, daytime, and nighttime blood pressures, 
respectively (Table). The prevalence of white-coat hyper-
tension ranged from 6.3% to 12.5% depending on the time 
periods chosen. During 91 046 person-years, 729 cardiovas-
cular events occurred. In multivariable-adjusted analyses, 
hazard ratios associated with white-coat hypertension pro-
gressively weakened (Figure 2), considering daytime only 
(1.38; P=0.033), nighttime only (1.43; P=0.0074), 24 hours 
only (1.21; P=0.20), 24 hours plus daytime (1.24; P=0.18), 24 

hours plus nighttime (1.15; P=0.39), and 24 hours plus day-
time and nighttime (1.16; P=0.41).12 Being normotensive over 
the whole 24-hour period was therefore associated with the 
lowest cardiovascular risk.12 Within the daytime-based white-
coat hypertension, Considering daytime-defined white-coat 
hypertension, Verdecchia et al23 suggested that lowering the 
threshold of daytime hypertension (eg, from 131/86 mm Hg 
in women and 136/87 mm Hg in men to 130/80 mm Hg in 
both sexes) would result in a lower event rate associated with 
white-coat hypertension.

Blood pressure self-measurement offers several of the 
well-recognized advantages of the more complex approach of 
ambulatory blood pressure monitoring.24 The greater number 
of readings and the minimization of the white-coat effect con-
tribute to a better diagnostic accuracy, compared with office 
blood pressure measurement.24 If automated devices are used 
and if patients apply a standardized protocol for the timing of 
the measurements rather than initiating recordings based on 
symptoms, self-recorded blood pressure values are to a large 
extent free of observer bias. However, in 831 untreated Chinese 
outpatients, using daytime ambulatory instead of home blood 
pressure confirmed the cross-classification with office blood 
pressure only in 575 patients (69.2%), downgraded risk from 
masked hypertension to normotension (n=24) or from sus-
tained to white-coat hypertension (n=9) in 33 patients (4.0%), 
but upgraded the risk from normotension to masked hyper-
tension (n=179) or from white-coat to sustained hypertension 
(n=44) in 223 patients (26.8%).25 These observations,25 along 
with the IDACO data article referred to before,12 indicate that 
the method of measuring out-of-the-office blood pressure sub-
stantially affects the prevalence of white-coat hypertension.

Although confined by definition to the normal blood pres-
sure range, both ambulatory and home blood pressure are sev-
eral mm Hg higher in white-coat hypertensive patients than 
in normotensive people.14 However, this interpretation14 disre-
gards the effects on estimates of the prevalence of white-coat 
hypertension related to the frequency of office blood pres-
sure measurements,17 age,11,17 the modality used to measure 
the out-of-the-office blood pressure,25 or the time intervals 
applied during ambulatory monitoring to diagnose white-coat 
hypertension.12

Influence of Treatment
In the literature, white-coat hypertension is varyingly defined 
based on the ambulatory blood pressure levels irrespective 
of treatment status8 or in untreated persons only.11,12,19 Initial 
analyses of the IDACO database did not account for treatment 
status. Using thresholds as proposed in current guidelines22,26 
and office and daytime normotension as reference, the mul-
tivariable-adjusted hazard ratio for a cardiovascular event 
associated with white-coat hypertension was 1.22 (P=0.095).8 
Median follow-up was 9.5 years. If the Cox models were cen-
sored at 6, 9, and 12 years, the hazard ratios associated with 
white-coat hypertension were 1.08 (P=0.79), 1.20 (P=0.29), 
and 1.30 (P=0.043), respectively.8 Compared with sustained 
hypertension, the hazard ratio for a cardiovascular end point 
associated with white-coat hypertension was consistently 
<0.73 (P≤0.014) lower, irrespective of the follow-up period 
considered.8 Thus, follow-up duration is another key factor 

Figure 1. Differences between office and ambulatory daytime 
blood pressures according to age categories. Data are mean±SE 
differences of office minus daytime blood pressure. DBP 
indicates diastolic blood pressure; and SBP, systolic blood 
pressure. Reprinted from Conen et al.11 Copyright © 2014, 
American Heart Association, Inc.
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to be considered in relating cardiovascular risk to white-coat 
hypertension. Until now, there is no proof that in studies with 
a sufficiently lengthy follow-up risk estimates are higher in 
white-coat hypertensive than normotensive people.

Subsequent IDACO analyses only included untreated 
people9,10,12 and most recently10 accounted for the huge effect 
of age on the prevalence of white-coat hypertension and the 
clustering of risk factors with both aging and white-coat 
hypertension. We scored cardiovascular risk by applying 
European Society Hypertension guidelines22 to 653 untreated 
white-coat hypertensive patients matched with 653 normoten-
sive controls by cohort and age (within 5 years),10 an approach 
that is more bias-free than trying to adjust away the huge 
confounding effect of age. Over a median follow-up of 10.6  

years, the incidence of cardiovascular end points was higher 
in 159 high-risk white-coat hypertensive patients compared 
with cohort- and age-matched high-risk normotensive people 
(adjusted hazard ratio, 2.06; P=0.023). The corresponding 
hazard ratio in 494 low-risk participants was not significant 
(1.06; P=0.80). After stratification for age (<60 versus ≥60 
years), the association between cardiovascular risk and white-
coat hypertension was limited to senior high-risk white-coat 
hypertensive patients.10 The hazard ratio associated with 
white-coat hypertension was higher (P=0.044) in older high-
risk compared with older low-risk individuals (2.19 versus 
0.88; P=0.027 versus 0.66). Below 60 years of age, the inci-
dence of cardiovascular events in white-coat hypertensive 
participants was low without any tendency for increased risk 
compared with their cohort- and age-matched normoten-
sive controls. Overall, there were 70 incident cardiovascular 
events in the white-coat hypertensive patients versus 48 in the 
cohort- and age-matched normotensive participants, mean-
ing that there was an excess of only 22 new cardiovascular 
events, affecting only 3.4% of the 653 white-coat hyperten-
sive patients and leaving 96.6% of the white-coat population 
at no greater risk than cohort- and age-matched normotensive 
controls.10

Pierdomenico and Cuccurullo13 did a meta-analysis of 
summary statistics to assess the prognostic impact of white-
coat hypertension in initially untreated people free of car-
diovascular complications, which included the availability 
of covariables to adjust the hazard ratios for confounders. 
They identified 6 studies,6,7,27–30 including untreated partici-
pants with white-coat hypertension. Four studies7,28–30 used 
<135/<85 mm Hg as daytime ambulatory threshold, one27 used 
<130/<80 mm Hg as 24-hour threshold, and one6 applied sex-
specific thresholds for the daytime blood pressure (<131/86 
mm Hg in women and <136/87 mm Hg in men). In this meta-
analysis, 1 study by Hansen et al29 provided updated data for 
untreated participants. Compared with normotension, the 
pooled hazard ratio of white-coat hypertension for the inci-
dence of cardiovascular events was 0.96 (95% confidence 
intervals [CIs], 0.65–1.42; P=0.85) without any heterogeneity 

Table. Systolic and Diastolic Blood Pressure Thresholds for Blood Pressure

Category

Office Blood Pressure Out-of-the-Office Blood Pressure

Conventional Automated Ambulatory Home

Normotension <140 and < 90 <135 and <85 Daytime <135 and <85 <135 and <85

  Nighttime <120 and <70  

  24 h <130 and <80  

 Optimal <120 and <80     

 Normal 120–129 or 80–84     

 High–normal 130–139 or 85–89     

Hypertension ≥140 or ≥90 ≥135 or ≥85 Daytime ≥135 or ≥85 ≥135 or ≥85

  Nighttime ≥120 or ≥70  

  24 h ≥130 or ≥80  

Blood pressure thresholds are given in mm Hg. Automated office blood pressure is the mean of multiple blood pressure 
readings recorded with a fully automated device with the patient resting silently, alone, in a quiet room at the doctor’s office or 
clinic. Consensus classification proposed by the 2013 European guidelines.22

Figure 2. Risk of a cardiovascular outcome associated with white-
coat hypertension as recorded during varying intervals during 
the day. White-coat hypertension was office hypertension in the 
presence of a normal ambulatory blood pressure. When systolic or 
diastolic blood pressure was in different categories (normotensive 
vs hypertensive), participants were classified as hypertensive. 
Hazard ratios were multivariable adjusted. Horizontal bars denote 
the 95% confidence interval. Reprinted from Asayama et al.12 
Copyright © 2014, American Heart Association, Inc.
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between studies (P>0.65; Figure 3), and follow-up duration 
did not affect this conclusion. This exemplary meta-analysis13 
accurately dealt with the problem of confounding by antihy-
pertensive drug treatment.

Total and Cardiovascular Risk
In each participant of the population in the PAMELA study 
(Pressioni Arteriose Monitorate E Loro Associazioni),31 
3 office blood pressure readings at a single visit, a 24-hour 
ambulatory blood pressure recording, and 2 home blood pres-
sure measurements, one in the morning and one in the evening, 
were obtained. The proportion of participants on antihyperten-
sive drug treatment was 4.3% in 825 normotensive people and 
31.0% in 227 patients with partial white-coat hypertension, 
as diagnosed by either ambulatory or home blood pressure 
monitoring, and 22.0% in 164 true white-coat hypertensive 
patients, who had a normal out-of-the-office blood pressure 
both on ambulatory and home blood pressure monitoring. It 
is not surprising that by including treated participants, the 
results were contradictory. With normotension as the refer-
ence group, the hazard ratios for total mortality were 1.35 (CI, 
0.81–2.23; P=0.25) and 1.58 (CI, 1.05–2.38; P=0.027) in true 
(22 deaths) and partial (55 deaths) white-coat hypertensive 
participants; for cardiovascular mortality, the correspond-
ing estimates were 0.67 (CI, 0.14–3.18; P=0.61; 2 deaths) 
and 2.76 (CI, 1.16–6.59; P=0.022; 19 deaths).31 The partial 
white-coat hypertensive group probably included a proportion 
of patients with sustained hypertension. The models, includ-
ing 4 blood pressure groups, were adjusted for sex, age, body 
mass index, blood glucose, serum total cholesterol, smoking, 
previous cardiovascular disease, and antihypertensive drug 
treatment. There were few events, in particular, from car-
diovascular mortality, relative to the number of independent 
variables possibly leading to uncertain results. Moreover, the 
introduction of stroke units and invasive coronary procedures 
in routine clinical care has substantially decreased the case 
fatality rates of most cardiovascular complications of hyper-
tension. Not accounting for nonfatal events, therefore, limits 
the generalizability of the PAMELA results.31

A Taiwanese study included 1257 never-treated volunteers 
from a community-based survey.32 Of those, 250 were normo-
tensive people with an office blood pressure of <120 mm Hg 
systolic and 80 mm Hg diastolic; 318 were participants with 
prehypertension, who had an office blood pressure between 
120/80 and 140/90 mm Hg and normal daytime ambulatory 

blood pressure; and 153 were white-coat hypertensive patients. 
During a median follow-up period of 15 years, 272 died, but 
only 73 (26.8%) from cardiovascular disease.32 The incidence 
of all-cause and cardiovascular mortality expressed per 1000 
person-years of follow-up was 9.7 and 0.6 in normotensive 
people, 11.0 and 1.4 in prehypertensive participants, and 24.6 
and 6.5 in white-coat hypertensive patients.32 Multivariable 
models were adjusted for sex, age, body mass index, smoking, 
fasting plasma glucose, and the total:high-density lipoprotein 
serum cholesterol ratio. Compared with normotension, the haz-
ard ratios associated with white-coat hypertension were 1.30 
(CI, 0.81–2.09) and 5.59 (CI, 1.22–25.6) for total and cardio-
vascular mortality, respectively.32 As in the PAMELA study,31 
the Taiwanese study32 was underpowered to assess cardiovas-
cular mortality, resulting in extremely wide CIs and did also 
not account for the incidence of nonfatal cardiovascular events.

That cardiovascular mortality in the Taiwanese study32 
represented only one fourth of all-cause mortality highlights 
the relevance of the latter issue. Moreover, prehypertensive 
participants were excluded from the control group, leading 
to an underestimation of the risk associated with normoten-
sion.32 White-coat hypertensive participants were significantly 
older and had greater body mass index, blood pressure values, 
intima-media thickness, carotid-femoral pulse wave velocity, 
central augmentation index, amplitude of the backward pres-
sure wave, and a lower estimated glomerular filtration com-
pared with prehypertensive individuals.32 This illustrates the 
superiority of the IDACO approach,10 in which normotensive 
and white-coat hypertensive participants were matched by age 
with normotensive controls and in which analyses were strati-
fied by age and cardiovascular risk.10

The results of another study, the DHS (Dallas Heart 
Study), which attempts to determine hypertensive target organ 
damage and adverse cardiovascular outcomes associated with 
white-coat hypertension, is also flawed.16 This study includes 
a probability-based population cohort (n=3027 at baseline) 
with oversampling of blacks (50.0%). The sample-weighted 
prevalence rate of white-coat hypertension at baseline (3.3%) 
was ≈4-fold lower than in other population studies.12 The obvi-
ous explanation is that the same observers measured blood 
pressure at the homes of the participants and subsequently at 
the clinic and that of 5 blood pressure readings at each occa-
sion, only the third to fifth were averaged for analysis. In 2073 
participants followed up for a median of 9.4 years, 52 com-
posite cardiovascular events occurred in 1627 normotensive 

Figure 3. Adjusted hazard ratio and 95% 
confidence intervals (CIs, horizontal 
bars) in white-coat hypertension for 
the incidence of cardiovascular events 
compared with normotension. Reprinted 
from Pierdomenico and Cuccurullo13 with 
permission of the publisher. Copyright © 
2011, Oxford University Press.
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participants but only 10 in 109 white-coat hypertensive 
patients. The cardiovascular end point included cardiovascu-
lar death, coronary heart disease, stroke, heart failure, but also 
the weaker outcome of atrial fibrillation.16 The contribution 
of each of these outcomes to the composite end point was not 
reported.16 Outcome analyses did not include patients with a 
previous history of cardiovascular disease and were adjusted 
for ethnicity, sex, age, body mass index, diabetes mellitus, 
serum cholesterol, smoking, self-reported history of hyperten-
sion, and antihypertensive treatment. With these adjustments 
applied, the hazard ratio, as the authors stated,16 trended to 
significance, amounting to 1.98 (CI, 0.99–3.95; P=0.051).

Briasoulis et al33 published a meta-analysis of summary 
statistics extracted from 14 studies including 13 538 nor-
motensive and 4806 white-coat hypertensive patients. The 
incidence of cardiovascular events was 6% in white-coat 
hypertensive patients and 4% in normotensive people. The 
odds ratio of a cardiovascular event associated with white-
coat hypertension compared with normotension was 1.73 (CI, 
1.27–2.36; P=0.006). However, this study33 is uninterpretable 
because the authors pooled studies based on daytime and 
home blood pressure monitoring to define white-coat hyper-
tension, and the analyses were completely unadjusted and 
notably did not account for age or treatment status. By way 
of comparison, the Ohasama study group originally reported 
that the multivariable-adjusted cardiovascular risk among par-
ticipants with white-coat hypertension, including both treated 
and untreated residents, was much lower, that is, 1.28 (CI, 
0.76–2.14; P=0.40).28

More recently, Huang et al34 conducted a similar meta-
analysis33 and had it published in the Journal of Hypertension. 
The reference list of the publication by Huang et al34 confirmed 
that our search strategy based on >30 years of working in the 
field of blood pressure measurement had covered most—if not 
all—of the relevant publications. The report by Huang et al34 
included 23 (20 445 individuals), 11 (8 656), and 12 (21 336) 
cohorts for analysis of cardiovascular risk, respectively, 
associated with white-coat hypertension in patients without 
or under antihypertensive treatment at baseline or including 
both untreated and treated participants. In untreated cohorts, 
compared with normotension, white-coat hypertension was 
associated with 38% and 20% risk increments of cardiovas-
cular disease and total mortality. However, in treated patients, 
neither the risk of cardiovascular disease nor total mortality 
was increased in white-coat hypertension. As highlighted 
before, total mortality is an administrative end point, easily 
obtained from population registries and since the introduc-
tion of invasive therapies in cardiovascular disease carrying 
little information. In subgroup analyses, white-coat hyperten-
sion was suboptimally defined using varying approaches to 
measure blood pressure or to define a composite cardiovas-
cular end point. For instance, Huang et al34 included a recent 
IDACO analysis,12 but selected the daytime only or 24-hour 
only ambulatory blood pressure-based statistics, thereby over-
estimating the risk of white-coat hypertension compared with 
ambulatory normotension over the whole day. They also ref-
erenced our home blood pressure–based individual participant 
database, including 5007 untreated and 1451 treated partici-
pants enrolled in 5 cohorts,35 who monitored their home blood 

pressure for a single day up to >3 weeks (7 days in 84% of the 
participants). If participants were analyzed with ≥7 days of 
home blood pressure monitoring, as recommended by pres-
ent-day guidelines,22,36 home blood pressure–based white-coat 
hypertension was no longer associated with an increased car-
diovascular risk.37

Conclusions
White-coat hypertension is commonly defined as a raised in-
office blood pressure in the presence of a normal out-of-the-
office blood pressure. In the light of the evidence reviewed 
in this debate, we propose that this definition be refined. One 
possibility, as suggested by Myers and Stergiou,38 is to change 
the nomenclature from white-coat hypertension to white-coat 
phenomenon to remove the stigma of hypertension. Although 
the white-coat phenomenon rightly denotes the white-coat 
effect, it is, in our opinion, a misnomer to refer to white-
coat hypertension because the this condition may be present 
both in untreated and treated individuals. Alternatively, an 
elevated office pressure in the presence of a normal out-of-
the-office blood pressure in untreated people might be called 
masked normotension, a term proposed previously by others39 
although not accounting for treatment status. Masked normo-
tension, which is not associated with increased cardiovascular 
risk, and which should not be treated by blood pressure–low-
ering drugs, does requires management of cardiovascular risk 
factors and further follow-up. The widespread assumption 
that masked normotension predisposes to the development 
of sustained hypertension,40,41 to our knowledge, has never 
been tested by long-term follow-up of truly normotensive and 
masked normotensive people, matched for age at baseline. An 
elevated office pressure in the presence of a normal out-of-the-
office blood pressure in treated patients reflects hypertension 
controlled under out-of-the-office conditions, but uncontrolled 
in a medical environment. For this group, the term white-coat 
hypertension might still be appropriate on condition that treat-
ment is given correctly, as recommended by current guide-
lines. Unfortunately, this is not always the case.

We agree with 1 point raised by Mancia and Grassi,14 who 
state that white-coat hypertension is a heterogeneous condi-
tion. For this very reason, studies should account for age,11,17 
for the presence of cardiovascular risk factors, for the number 
of visits and the number of blood pressure readings used to 
define the office blood pressure,17 the modality of out-of-the-
office measurement,25 the number and definition of end points 
available for analysis,31,32 and the proportionality between 
the number of end points and confounders adjusted for.31,32 
Furthermore, definition of white-coat hypertension differs 
across the studies, which affect the risk of white-coat hyper-
tension.12,23 If ambulatory blood pressure measurement is used 
to define white-coat hypertension, the period of the day during 
which blood pressure was within the normal range must be 
stated12; if home blood pressure monitoring is applied, current 
guidelines recommend at least 3 to 422 but preferably 5 to 7 
consecutive days of measurement per week.22,36 These qual-
ity standards might inform the future research agenda and the 
criteria to be met for new publications on the subject and for 
truly evidence-based guidelines for the diagnosis and manage-
ment of white-coat hypertension.
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Response to Cardiovascular Risk Associated With White-Coat Hypertension: 
Con Side of the Argument

Giuseppe Mancia, Michele Bombelli, Cesare Cuspidi, Rita Facchetti, Guido Grassi

Any controversy on the clinical value of white-coat hypertension (WCH) cannot deny a simple fact, namely, that when phy-
sicians (who are not asked to adjust their observations for covariates!) see a patient with an elevation of office blood pressure 
and an out-of-office blood pressure within the accepted normal limits, they must suspect a clinically abnormal condition 
and proceed to clinical investigations that are not required in patients in whom the above pressures are both normal. This 
will disclose considerably more often than in normotensive individuals an array of associated metabolic risk factors but also 
organ alterations that are normally caused by a blood pressure elevation such as left ventricular hypertrophy, suggesting that 
the abnormal in-office and out-of-office blood pressure pattern is involved. We think that the clinical abnormality of WCH 
has received confirmation from (1) meta-analyses of longitudinal outcome studies that have documented its association with 
an increased cardiovascular risk and (2) evidence that WCH individuals’ progression to high cardiovascular risk conditions 
(established hypertension and diabetes mellitus) is substantially more frequently than in normotensive people. This is the 
case also for the development of organ damage in patients who do not have it originally, that is, a condition regarded by our 
opponents as of no risk.

We think it is time to move from this established background to research on issues of mechanistic and clinical relevance 
that are not clear. One of them may be the identification of WCH subgroups at higher or lower risk, perhaps acknowledging, 
however, that in several instances (eg, treated WCH), the nature of the available information makes unequivocal evidence 
difficult to be obtained. Another is to determine whether and to what extent in WCH drug treatment of the abnormal risk 
profile can reduce the cardiovascular risk and slow down progression to high-risk conditions that will inevitably affect their 
life time prognosis.
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This article will support the view that white-coat hyperten-
sion (WCH), that is, the association of an elevated office 

with a normal ambulatory or home blood pressure (BP),1 is 
not an innocent condition but a condition associated with an 
increased cardiovascular risk. This will be based on the evi-
dence that compared with normotensive controls, subjects with 
WCH (1) have an increased prevalence of metabolic risk factors 
and asymptomatic organ damage; (2) more frequently progress 
to high cardiovascular risk states such as sustained hyperten-
sion, diabetes mellitus, and left ventricular hypertrophy; and 
(3) exhibit, over the mid and long term, a greater risk of car-
diovascular morbid and fatal events. It will also be mentioned, 
however, that important clinical and mechanistic aspects of 
WCH remain incompletely clarified: the contribution of office 
versus out-of-office BP to the increased risk; the biomarkers 
that may allow to distinguish, within the WCH population, 
subjects at greater versus those at normal risk; and the effect 
of antihypertensive drug administration on patients’ prognosis. 
Clarification of these aspects represents a priority for medical 
research because WCH is common in all hypertension grades, 
its prevalence accounting for more than one third of the hyper-
tensive population when the office BP elevation is mild.2

Cross-Sectional Evidence

Metabolic Risk Factors
Evidence is available that subjects with WCH have an unfa-
vorable metabolic profile. This was already observed many 
years ago3 and has since been confirmed by virtually all stud-
ies that have addressed this matter. A pertinent example is the 
PAMELA study (Pressioni Arteriose Monitorizzate e Loro 
Associazioni) on a population living in the north-east outskirt 

of Milan, in which measurements included a large num-
ber of metabolic variables. As shown in Figure 1, compared 
with normotensive controls, individuals with WCH (identi-
fied by an office BP ≥140/90 mm Hg and a 24-hour or home 
BP, respectively, <125/80 and 135/85 mm Hg) showed higher 
blood glucose, cholesterol, and triglycerides; a lower high-
density lipoprotein cholesterol; and a greater prevalence of an 
impaired fasting glucose state, diabetes mellitus, metabolic 
syndrome, and hypercholesterolemia.4 For several variables, 
values approached those found in sustained hypertension, an 
observation that applied also to serum uric acid, that is, meta-
bolic variable that has been found to also have a continuous 
relationship with cardiovascular risk.5 Although in the nor-
motensive subjects of the PAMELA population, serum uric 
acid was on average 4.5±1.2 mg/dL (mean±SD), in WCH and 
sustained hypertension, it was 5.2±1.3 and 5.4±1.4 mg/dL, 
respectively, the difference from normotensive subjects being 
in either case statistically significant (P<0.05 for both).

Asymptomatic Organ Damage
After few initial studies with variable results,6 evidence has 
been repeatedly obtained that, compared with normotensive 
controls, asymptomatic organ damage with documented prog-
nostic significance has a greater prevalence in WCH, although 
remaining less frequent in this condition that in subjects with 
sustained hypertension. Although some individual studies 
have continued to be negative,7 this has been reported for sev-
eral organs, that is the kidney (urinary protein excretion),8 the 
brain (silent infarcts),9 the vessels, and the heart,10 for which 
meta-analyses of the available studies have also been made 
available.11,12 In subjects with WCH, left ventricular mass 
index, left atrial diameter, and carotid intima–media thickness 

The opinions expressed in this article are not necessarily those of the editors or of the American Heart Association.
From the University of Milano-Bicocca, Italy (G.M.); Department of Medicine and Surgery, University of Milano-Bicocca, Italy (M.B., C.C., R.F., 

G.G.); Istituto Auxologico Italiano, IRCCS, Milan, Italy (C.C.); and IRCCS Multimedica, Sesto San Giovanni, Milan, Italy (G.G.).
This paper was sent to Theodore A. Kotchen, Guest Editor, for review by expert referees, editorial decision, and final disposition.
Correspondence to Giuseppe Mancia, University of Milano-Bicocca, Piazza dei Daini 4, 20126 Milano, Italy. E-mail giuseppe.mancia@unimib.it  
(Hypertension. 2017;70:668-675. DOI: 10.1161/HYPERTENSIONAHA.117.08903.)

Cardiovascular Risk Associated With  
White-Coat Hypertension

Pro Side of the Argument
Giuseppe Mancia, Michele Bombelli, Cesare Cuspidi, Rita Facchetti, Guido Grassi

© 2017 American Heart Association, Inc.

Hypertension is available at http://hyper.ahajournals.org DOI: 10.1161/HYPERTENSIONAHA.117.08903

mailto:giuseppe.mancia@unimib.it


Mancia et al  CV Risk and White-Coat Hypertension  669

all showed values that were less than those of subjects with 
sustained hypertension, but greater than those seen in the 
normotensive group (Figure 2). White-coat (WC) hyperten-
sives also showed E/A values intermediate between those of 
the normotensive and sustained hypertensive groups, thereby 
including in the damage seen in subjects with a selective office 
BP elevation also diastolic dysfunction (Figure 2). Finally, 
compared with normotensive controls, subjects with WCH 
have been shown to exhibit increased levels of plasma renin 
activity, a higher plasma norepinephrine, and a higher sympa-
thetic nerve traffic to muscle circulation3,13,14 (Figure 3). Thus, 
WCH individuals seem to be characterized also by a neurohu-
moral activation, which may favor muscle and connective tis-
sue growth15,16 and mechanistically contribute to their cardiac 
and vascular structural abnormalities.15,16 The arterial barore-
flex has also shown some impairment, which may explain why 
in WCH BP variability, a phenomenon that has an indepen-
dent adverse effect on outcome,17 is also abnormal.18

Longitudinal Evidence

Progression to High Cardiovascular Risk States
Because data were collected also 10 years after the initial 
measurements, the PAMELA population has allowed to com-
pare normotensive and WCH subjects for their progression 
to conditions characterized by a higher or an absolute high 
cardiovascular risk, such as sustained hypertension, type 2 
diabetes mellitus, and new-onset left ventricular hypertro-
phy.19–22 Compared with normotensive controls, subjects with 
a high office and a normal ambulatory BP showed a significant 

increase in the risk of progression to sustained hypertension, 
that is, an elevation above normal of ambulatory BP as well.19–

22 They also showed a greater risk of progressing to diabetes 
mellitus from an initially normal or prediabetic blood glucose 
value.20 They finally showed a significantly greater risk of 
moving from an initially normal left ventricular mass index 
to left ventricular hypertrophy (echocardiographic detection), 
the increase amounting to about twice the risk seen in nor-
motensive individuals21 (Figure 4). For both new-onset dia-
betes mellitus and new-onset left ventricular hypertrophy, the 
increase in risk was similar or only slightly less than that seen 
in the sustained hypertension group (hazard ratio, 2.23 and 
2.73, respectively; P<0.04 versus normotensives). Similar 
data were obtained when WCH was identified by an elevated 
office and a normal home BP.19,20,22

Risk of Cardiovascular Outcomes
Studies on the relationship between WCH and the risk of car-
diovascular outcomes have met with the difficulty that the num-
ber of fatal and nonfatal events has in most instances been low, 
limiting their statistical power and making the results somewhat 
inconclusive. This has been overcome by applying to the data the 
meta-analytic approach, which has carried the inconvenience of 
pooling studies often markedly heterogeneous (different cutoffs 
for out-of-office BP normality, number of available office and out-
of-office BP values, duration of follow-up, etc) with the advan-
tage, however, to substantially increase the number of events on 
which to base the conclusions. These have consistently been that 
in WCH, the risk of cardiovascular outcomes is less than that in 
sustained hypertension.23–28 Although in 2 earlier meta-analyses, 

Figure 1. Metabolic variables in normotension (NT), white-coat hypertension (WCH), and sustained hypertension (HT). Data from the 
PAMELA population. Patients’ categories were identified based on office vs 24-h mean blood pressure (BP) or office vs home BP. BMI 
indicates body mass index; Chol, cholesterol; MS, metabolic syndrome; DM, diabetes mellitus; and IFG, impaired fasting glucose. 
Reprinted from Mancia et al4 with permission of the publisher. Copyright © 2006, American Heart Association, Inc.
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the cardiovascular risk of WCH was reported not to differ sig-
nificantly from normotension (hazard ratio, 1.12; 95% confi-
dence intervals, 0.84–1.50, in one and hazard ratio, 0.96; 95% 
confidence intervals, 0.65–1.42, in the other),23–25 in the most 
recent ones, the event risk of WCH has been found to be greater 
than that in normotension. Years ago, this was reported for cere-
brovascular events in a meta-analysis based on >200 strokes,26 
the risk of which became greater in WCH than in normotensive 
subjects after several years of follow-up, suggesting that a selec-
tive office BP elevation may adversely affect cerebral vascular 
integrity over the long term. It has been further documented in 

the large meta-analyses recently published by Briasoulis et al27 
and Huang et al.28 In the meta-analysis of Briasoulis et al,27 WC 
hypertensives showed, during an average follow-up of 8 years, a 
significant increase in the risk of cardiovascular events (hazard 
ratio, 1.73; 95% confidence intervals, 1.27–2.36; 722 events) 
and cardiovascular mortality (hazard ratio, 2.79; 95% confi-
dence intervals, 1.62–4.80; 153 events) compared with normo-
tensive controls. A significant, albeit smaller, risk increase has 
also been found in the similarly large meta-analysis of Huang et 
al,19 which has shown the risk of cardiovascular events (follow-
up 9.6 years) to be 38% and 19% greater in WC hypertensives 

Figure 2. Cardiac and vascular alterations in (1) white-coat hypertension (WCH) vs normotension (NT; top) and (2) WCH vs sustained 
hypertension (SH; bottom). Data from meta-analyses of available studies. A indicates atrial dependent ventricular filling; E, early 
ventricular filling; IMT, intima–media thickness; LAD, left atrial diameter; LVMI, left ventricular mass index; and SMD, standardized mean 
difference between groups. Adapted from Cuspidi et al11,12 with permission of the publisher. Copyright © 2015, Wolters Kluwer Health, 
Inc. Authorization for this adaptation has been obtained both from the owner of the copyright in the original work and from the owner of 
copyright in the translation or adaptation.
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than in normotensives (P<0.0006 and 0.04) when assessed in 
untreated or mixed (treated and untreated) cohorts, respectively. 
In this meta-analysis, the greater risk of WC hypertensives over 
the normotensive population included a 20% increase of all-
cause mortality as well (P<0.02; Figure 5).

Muntner et al29 have criticized the meta-analysis of 
Briasoulis et al27 because, at variance from other meta-analyses, 
the results were not adjusted for demographic and clinical 
covariates that may contribute to the overall risk. We agree that 
adjustment for demographic covariates is necessary because 
WCH tends to be more common as age advances30 with an obvi-
ous impact on the WCH risk, which was thus presumably over-
estimated in the meta-analysis of Briasoulis et al.27 We do not 
share the view, however, that adjustment should be necessarily 
extended to concomitant risk factors and indeed think that pre-
senting the main results after adjustment for concomitant meta-
bolic risk factors may be somewhat misleading. This is the case 
because neutralizing the contribution to the risk of concomitant 
metabolic and other risk factors prevents a correct appreciation 
of the clinical significance of WCH in its natural multifactorial 
phenotype, favoring the erroneous conclusion that it does not 
prognostically differ from normotension, as it has happened in 
some guidelines.31 We also do not agree that in WCH adjust-
ments for concomitant cardiovascular risk factors is needed to 
decide about the use of antihypertensive treatment29 because the 

adjustment procedure represents an attempt to approximately 
ascribe the overall risk to individual variables, with no possibil-
ity to determine risk reversibility by treatment.

Heterogeneity of Cardiovascular Risk in WCH
Pooling data from several cohorts, the International Database 
of Ambulatory Blood Pressure in relation to Cardiovascular 
Outcome group has provided evidence of an increased cardio-
vascular risk in patients in whom WCH was limited to a systolic 
BP elevation32 and in elderly WCH individuals at high cardiovas-
cular risk.33 On the contrary, no cardiovascular risk increase was 
seen in younger WCH patients33 and, somewhat inconsistently, 
in WC patients with diabetes mellitus,34,35 generating the hypoth-
esis that this condition may have a different prognostic signifi-
cance in different demographic and clinical circumstances.36 
An alternative explanation, however, is that documenting the 
adverse clinical significance of WCH is easier when the risk of 
the population at study is greater. This is supported by the results 
of the large meta-analysis by Huang et al,28 which has shown 
WCH to be accompanied by an increased risk of cardiovascular 
events in various subgroups, including those above or below 55 
years of age and with or without a history of cardiovascular dis-
ease. It, thus, seems likely that patients with an increase of office 
but not of out-of-office BP are exposed to a greater outcome risk 
regardless their demographic and clinical characteristics.

Figure 3. Individual and mean muscle 
sympathetic nerve activity (MSNA) 
values in normotensives (NT), white-coat 
hypertensives (WCH), and sustained 
essential hypertensives (EH). Data are 
shown as number of sympathetic bursts 
per min or per 100 beats. Adapted from 
Grassi et al13 with permission of the 
publisher. Copyright © 2007, American 
Heart Association, Inc. Authorization 
for this adaptation has been obtained 
both from the owner of the copyright in 
the original work and from the owner of 
copyright in the translation or adaptation.

Figure 4. Ten-year incidence and 
adjusted risk of developing sustained 
hypertension (HT), diabetes mellitus, 
and echocardiographic left ventricular 
hypertrophy (LVH) in white-coat 
hypertensive (WCHT) and normotensive 
(NT) subjects of the PAMELA population. 
For each condition, data were adjusted 
for relevant confounders. Reprinted from 
Zanchetti and Mancia21 with permission 
of the publisher. Copyright © 2012, 
Wolters Kluwer Health, Inc.
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Treated patients with an uncontrolled office but a normal 
ambulatory or home BP represent a special case because either 
individual studies32 or data provided by large meta-analyses28 have 
reported their cardiovascular risk not to differ significantly from 
that of the treated population in which both office and out-of-office 
BP achieved control. The significance of these results is unclear, 
however. First, in absence of any information on their original BP 
and cardiovascular risk pattern, the category to which patients in 
whom control is limited to out-of-office BP cannot be determined. 
Furthermore, given the persisting uncertainty of the optimal office 
BP target in different clinical conditions,37 the possibility exists that 
what is regarded as an uncontrolled office BP actually represents 
the optimal (or maximally protective) value for this group. Finally, 

it should be emphasized that studies on WCH have a limitation 
that is particularly relevant for treated individuals. Namely, they 
are usually based on a single temporal out-of-office and office BP 
assessment, which can hardly provide a precise estimate of the pre-
vailing BP value over prolonged (years!) treatment periods usually 
characterized by multiple treatment changes and a low and variable 
adherence to the prescribed treatment regimens.38,39

Unmet Needs

Factors Responsible for Increased Risk of WCH
In the earliest meta-analyses, adjusting the data for metabolic 
variables led to an attenuation or a disappearance of the extrarisk 

Figure 5. Risk of cardiovascular outcomes in white-coat hypertension vs normotension. Data are separately shown as meta-analyses from  
cohorts of subjects under no antihypertensive treatment (8656 subjects), cohorts under antihypertensive treatment, and mixed (untreated 
and treated) cohorts. CI indicates confidence intervals. Reprinted from Huang et al28 with permission of the publisher. Copyright © 2017, 
Wolters Kluwer Health, Inc.

Figure 6. Eleven-year increase in risk of 
cardiovascular mortality for 10 mm Hg 
increase in office, home, 24-h mean 
systolic blood pressure (SBP) and 
different baseline SBP values. Reprinted 
from Sega et al42 with permission of the 
publisher. Copyright © 2005, American 
Heart Association, Inc.



Mancia et al  CV Risk and White-Coat Hypertension  673

exhibited by WC hypertensives.23–26 As shown by the more recent 
large meta-analysis of Huang et al,28 however, even after exten-
sive covariate adjustment, the risk of WCH individuals remained 
higher than that of normotensive controls, suggesting that their 
BP pattern is also involved. The question remains whether 
this BP contribution is because of the office BP elevation, the 
ambulatory and home BP values, or both. In this context, it is 
important to mention that, although confined by definition to the 
normal range, in WCH, both ambulatory and home BP values 
are few mm Hg higher than in the control normotensive popula-
tion.4,28 Because both pressures have a clear-cut relationship with 
cardiovascular events40–45 even when their value is in the normal 
range42 (Figure 6), this speaks in favors of their involvement.46 A 
contribution of office BP should by no means be excluded, how-
ever. In the WCH patients of the PAMELA study, for example, 
office rather than out-of-office BP showed the ability to predict 
progression to sustained hypertension or diabetes mellitus.19,20,22 
Furthermore, for a similar 24-hour BP value, the cardiovascular 
risk of WCH subjects was greater when office BP was higher.47

Cardiovascular Risk Discrimination in the WCH 
Population
An important practical issue is to distinguish, within the overall 
WCH category, patients in whom the cardiovascular risk is higher 
to decide about the closeness of the follow-up, the intensity of 
the lifestyle interventions, and perhaps also the need of caution-
ary drug treatment. A careful history, a thorough assessment 
of metabolic risk factors, and a precise identification of struc-
tural and functional organ alterations can obviously be of help 
together, however, with 2 other diagnostic approaches. One is to 
measure either ambulatory and home BP because evidence has 
been obtained that cardiovascular risk is less in WCH subjects 
in whom both these pressures are within the normal range,48 an 
observation that incidentally suggests that these 2 out-of-office 
BP may have a complementary prognostic value.4 The other is 
to measure office BP at different visits because subjects with a 
persistent office BP elevation have been found to be at greater 
risk than those in whom the elevation has been inconsistent from 
one visit to another.47 Future studies will have to also investi-
gate the possibility for the WCH-related risk to have a genetic 
background. This has been suggested in an early investigation by 
Julius et al49 who found patients with WCH (high office and nor-
mal home BP) to have parents with office BP elevations as well.

Antihypertensive Treatment
Unfortunately, no evidence is available on whether the risk of 
WCH is reduced by antihypertensive drugs, possibly with a return 
to the risk level of the normotensive population. To date, data 
can count on a 4-year follow-up of the patients recruited for the 
European Lacidipine Study on Atherosclerosis, which has shown 
antihypertensive drugs to (1) persistently lower office BP almost 
as much in WCH (high office and normal ambulatory BP) and 
sustained hypertensive patients18 and (2) have a strikingly differ-
ent effect on ambulatory BP, which was effectively reduced in 
sustained but unchanged or slightly increased in WC hyperten-
sives. They can also count on the follow-up of patients with WC 
systolic hypertension recruited for the SYSTEUR trial (Systolic 
Hypertension in Europe) in which drug treatment did not reduce 
cardiovascular outcomes more than placebo.50 Unfortunately, in 
this study, the number of events was so small as to make the results 

inconclusive and leave the question whether BP should be lowered 
in WCH unanswered. It should be mentioned, however, that based 
on epidemiological data,2 in the large number of randomized tri-
als that have documented the protective effect of antihypertensive 
treatment,51 the prevalence of WCH was far from marginal. This 
might have been particularly the case in the trials that have shown 
BP reduction to lower cardiovascular outcomes in grade 1, low-
to-moderate risk hypertensives,52–54 ≤40% of whom may have 
a WCH condition.2 It was definitively the case in patients (aged 
≥80 years) with an office BP elevation recruited for the HYVET 
(Hypertension in the Very Elderly Trial),55 in whom treatment was 
accompanied by a marked reduction of cardiovascular events, 
despite a documented (55%) high prevalence of WCH.56 Thus, 
it can be argued that, until evidence for the contrary is obtained, 
WCH patients share the benefit of treatment of the overall hyper-
tensive population and should not be denied a BP-lowering inter-
vention. A randomized properly powered outcome-based trial will 
be necessary to give this important question a conclusive answer.

Understanding the Nature of WCH
A better understanding of the factors involved in the differ-
ence between office and out-of-office BP will also be desirable 
and perhaps helpful in designing the proper trials to perform. 
To date, this difference is ascribed to the alerting response to 
the environmental conditions where office BP is taken, but 
several arguments suggest that this may not be the only fac-
tor involved.44 One, the alerting response to office BP mea-
surements is accompanied by a marked tachycardia,57 which 
is hardly compatible with the regularly reported similarity of 
office and daytime heart rates.30 Two, the difference between 
office and out-of-office BP increases markedly with patient’s 
age, which should imply a hyperreaction of elderly patients to 
office BP measurements or, more in general, stress. This has 
not been found in studies that have addressed the patients’ BP 
response to laboratory-elicited emotional stimuli. Furthermore, 
in patients under intra-arterial ambulatory BP monitoring, the 
BP increase seen during a physician’s visit (ie, the directly 
quantified WC effect) has shown no relationship with patients’ 
age.58 Three, the difference between office and out-of-office 
BP is directly related to office, but it exhibits a steep inverse 
relationship with out-of-office values, thereby being under the 
influence of emotional factors but also of factors that govern 
daily life BP and have little or no relationship with the emo-
tional response to the physician’s visit.59 Indeed, years ago, we 
showed the office daytime BP difference to bear no significant 
relationship with the WC effect as directly quantified by beat-
to-beat BP monitoring before, during, and after the physician’s 
visit,60 suggesting that the alerting component of this effect may 
not even be the most important one. This may perhaps be espe-
cially the case in elderly patients in whom an impairment of the 
mechanisms involved in BP homeostasis might lead to frequent 
daytime hypotensive episodes, lowering the mean ambulatory 
value. According to these arguments, the term WCH may be not 
entirely correct, favoring its replacement with a more neutral 
descriptive term such as isolated office hypertension. However, 
history provides multiple examples that trying to change popu-
lar names is an exercise in futility. Use of the term WCH for 
defining the condition of selective office BP elevation should 
not imply, however, that its mechanistic nature has been clari-
fied, and no further studies in this direction are needed.
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Response to Increased Cardiovascular Risk of White-Coat Hypertension:  
Pro Side of the Argument

Kei Asayama, Yan Li, Stanley S. Franklin, Lutgarde Thijs, Eoin O’Brien, Jan A. Staessen

Mancia et al have put forward a good case, but in our opinion, it falters on the basis of definition and measurement. At the end 
of their argument, the reader is confronted with varying flavors of a condition loosely characterized by an elevated in-office and 
a normal out-of-the-office blood pressure without clear guidance as to how, and how often, both these blood pressures should be 
measured. White-coat hypertension has been presented as a constellation of metabolic dysregulation, cardiovascular risk fac-
tors, renal dysfunction, and subclinical cardiovascular disease, in which blood pressure becomes an epiphenomenon. Given this 
background, it should not come as a surprise that in some, albeit not all, studies reviewed by Mancia et al, white-coat hyperten-
sion was a forerunner of sustained hypertension with all its well-documented cardiovascular complications. In our review, we 
have emphasized the critical importance of age matching rather than age adjusting1—a point that Mancia et al totally ignored, 
thereby increasing the disparity of total cardiovascular risk in older white-coat hypertensive patients versus their younger nor-
motensive comparators. We also underscored the importance of the presence of cardiovascular risk factors, the number of visits, 
and the number of blood pressure readings used to define the office blood pressure, the modality of out-of-the-office measure-
ment, and concomitant drug treatment. In the absence of a precise definition that allows for these confounding factors, physi-
cians do not know what they are really measuring, cannot understand what is being measured, and, even worse, cannot control 
such an inaccurate phenomenon. A precise definition, such as we propose, by removing the noise from the data in Mancia’s 
review, renders the case for a damaging outcome from white-coat hypertension as being weak indeed. A precise definition of 
white-coat hypertension is also a sine qua non to reaching a consensus on how this condition should be managed, which should 
be more dependent on lifestyle modification and risk factor control than the pharmacologically lowering of blood pressure.
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