
Should Out-of-Office Monitoring Be Performed for Detecting White
Coat Hypertension?

The only certainty is that nothing is certain.
—Pliny the Elder, book II, section 7, Natural History

Office blood pressure (BP) measurements have
been the primary method for identifying persons

with hypertension and monitoring their response to an-
tihypertensive medication. Blood pressure measured in
the office setting may differ substantially from BP mea-
sured outside of it, and several studies have demon-
strated that out-of-office BP measured by ambulatory
and home BP monitoring has a stronger association
with a person's risk for cardiovascular disease (CVD)
events than office BP measurement (1).

Four phenotypes have been defined by cross-
classifying office BP and out-of-office BP. Two pheno-
types, sustained normotension and sustained hyperten-
sion, are defined by agreement between office BP and
out-of-office BP levels with both sets of readings being
not high for sustained normotension and high for sus-
tained hypertension. The 2 other phenotypes are de-
fined by a mismatch between office and out-of-office
BP. White coat hypertension (WCH) is defined as office
BP that is high and out-of-office BP that is not high,
whereas masked hypertension is defined as office BP
that is not high and out-of-office BP that is high. The
term WCH is applied to persons not taking antihyper-
tensive medication. For those taking antihypertensive
drugs, the term treated WCH or white coat effect (WCE)
is used. In several early studies, WCH and WCE were
not associated with an increased risk for CVD events
compared with sustained normotension (2, 3). The
2011 U.K. National Institute of Health and Clinical Ex-
cellence guideline (4) and the 2015 U.S. Preventive Ser-
vices Task Force guideline (5) both recommended out-
of-office BP monitoring to confirm that WCH is not
present before initiating antihypertensive medication
for patients with high office BP. More recent hyperten-
sion guidelines from the American College of Cardiol-
ogy/American Heart Association (ACC/AHA) in 2017
and European Society of Cardiology and European So-
ciety of Hypertension in 2018 recommend out-of-office
BP monitoring to screen for WCH and WCE (1, 6).

The systematic review and meta-analysis from Co-
hen and colleagues (7) examines the associations of
WCH and WCE with CVD events and mortality. The au-
thors identified 27 observational studies that followed
25 786 participants with either WCH or WCE and 38 487
with sustained normotension for nonfatal and fatal CVD
events and all-cause mortality. Compared with sus-
tained normotension, WCH was associated with a mod-
erately increased risk for CVD events (hazard ratio [HR],
1.36 [95% CI, 1.03 to 2.00]) and all-cause mortality (HR,
1.33 [CI, 1.07 to 1.67]). In contrast, WCE was not asso-

ciated with CVD events or all-cause mortality. The
meta-analysis has several strengths: The literature
search was comprehensive and included several re-
cently published studies, it included only studies that
adjusted for potential confounders, and analyses were
performed demonstrating that the results were not
highly influenced by any one study.

Several sensitivity analyses were conducted to de-
termine whether the results were consistent across dif-
ferent study design elements and study populations.
Although the results were consistent in most subgroup
analyses, the association between WCH and CVD risk
was present only in studies in which the mean age of
participants was at least 55 years and in those that in-
cluded persons with a history of CVD or persons with
chronic kidney disease or diabetes. Therefore, the in-
creased CVD risk associated with WCH may be present
only among older persons who have high CVD risk.
This finding is consistent with a previous analysis of the
International Database of Ambulatory Blood Pressure
in Relation to Cardiovascular Outcome and suggests
that WCH may be benign in persons with a lower CVD
risk (8).

Although the study by Cohen and associates (7)
provides informative data about WCH and WCE, knowl-
edge gaps remain. The results may have been affected
by residual confounding, because the studies typically
did not adjust for out-of-office BP. In previous studies,
out-of-office BP was higher among participants with
WCH than in their counterparts with sustained normo-
tension, which may partially explain the increased CVD
risk associated with WCH (9). Only 2 studies in the
meta-analysis were conducted in the United States, and
the applicability of these findings to non-Hispanic black
and Hispanic adults in the United States is unknown.
Despite the strong association between office and out-
of-office BP and stroke, WCH was not associated with
this outcome. This unexpected finding may benefit
from further investigation. Whether WCH—when de-
fined by using the BP thresholds recommended in the
2017 ACC/AHA BP guideline (1): office BP of 130/80
mm Hg or greater and daytime BP less than 130/80 mm
Hg—is associated with an increased risk for CVD events
or all-cause mortality is unknown.

To provide a context for the excess CVD and all-
cause mortality risk associated with WCH, we ab-
stracted and pooled the HRs associated with sustained
hypertension from the studies included in Cohen and
colleagues' meta-analysis (Figure). Consistent with pre-
vious meta-analyses (10), sustained hypertension was
associated with a substantially higher HR of CVD events
and mortality than either sustained normotension or
WCH.

This article was published at Annals.org on 11 June 2019.

Annals of Internal Medicine EDITORIAL

Annals.org Annals of Internal Medicine © 2019 American College of Physicians 1

Downloaded from https://annals.org by Mercy Hospital of Buffalo, Edward Edward Stehlik on 06/17/2019



An important consideration is the impact of Cohen
and colleagues' meta-analysis on recent U.S. and Euro-
pean hypertension guideline recommendations for
out-of-office BP monitoring for patients with high office
BP (1, 6). For adults taking antihypertensive medication,
the results are clear. White coat effect is not associated
with increased risk, and out-of-office monitoring seems
warranted to prevent intensification of antihypertensive
treatment. For adults not taking antihypertensive med-
ication, the risk for CVD events and all-cause mortality
is only moderately increased, and this risk is substan-
tially lower than that associated with sustained hyper-
tension. Therefore, out-of-office BP monitoring is useful
for distinguishing between WCH and sustained hyper-
tension among persons with high office BP. Overall, the
meta-analysis by Cohen and colleagues makes an im-
portant contribution and provides contemporary data

supporting recent U.S. and European guidelines that
recommend out-of-office BP monitoring to screen for
WCH and WCE.
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Figure. Hazard ratios for CVD events and all-cause mortality associated with WCH and sustained hypertension versus
sustained normotension.
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Data were extracted from the same articles used in the meta-analysis by Cohen and colleagues (7). Hazard ratios and 95% CIs for CVD and all-cause
mortality associated with sustained hypertension vs. sustained normotension from the articles by Fagard et al and Mancia et al were obtained by
personal communication from the authors. Hazard ratios and 95% CIs for CVD events associated with sustained hypertension vs. sustained normo-
tension for the article by Verdecchia et al were determined by pooling published results and a simulation analysis. The results for sustained
hypertension from the article by Sung et al compare sustained hypertension and masked hypertension, pooled together, vs. sustained normoten-
sion. Solid squares are the point estimates of HR for each study. The open diamond shapes include the pooled HR (the top and bottom points of
the diamond); the left and right points of each diamond form the 95% CI of the pooled HR. CVD = cardiovascular disease; HR = hazard ratio; WCH
= white coat hypertension.
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