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Objective - To assess the prevalence of white-coat nor-
mortension, white-coat hypertension, and white-coat effect.

Methods - We assessed 670 medical records of pa-
tients from the League of Hypertension of the Hospital das
Clinicas of the Medical School of the University of Sao
Paulo. White-coat hypertension (blood pressure at the
medical office: mean of 3 measurements with the oscillo-
metric device® 140 or3 90 mmHg, or both, and ambulatory
blood pressure monitoring mean during wakefulness <
135/85) and white-coat normotension (office blood
pressure < 140/90 and blood pressure during wakefulness
on ambulatory blood pressure monitoring® 135/85) were
analyzed in 183 patients taking no medication. The white-
coat effect (difference between office and ambulatory
blood pressure > 20 mmHg for systolic and 10 mmHg for
diastolic) was analyzed in 487 patients on treatment, 374
of whom underwent multivariate analysis to identify the
variables that better explain the white-coat effect.

Results - Prevalence of white-coat normotension was
12%, prevalence of white-coat hypertension was 20%,
and prevalence of the white-coat effect was 27%. A signifi-
cant correlation (p<0.05) was observed between white-
coat hypertension and familial history of hypertension,
and between the white-coat effect and sex, severity of the
office diastolic blood pressure, and thickness of left ven-
tricular posterior wall.

Conclusion - White-coat hypertension, white-coat
normotension, and white-coat effect should be considered
in the diagnosis of hypertension.
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White-coat hypertension or isolated office hyper-
tension occurswhen high blood pressurelevels (3 140/90
mmHgQ) are detected at the medical office, but blood
pressurelevelsarenormal on ambulatory blood pressure
monitoring (ABPM) or according to homeblood pressure
monitoring (HBPM) with a wakefulness mean blood
pressure below 135/85 mmHg *5.

The white-coat effect has also been related to the
patient’ s blood pressure response to the physician’ s pre-
sence and is characterized by more elevated blood pres-
surelevelsat themedical office. Itisusually defined asthe
presence of adifference between the measurementsobtai-
ned at the medical office and those recorded by ABPM
during wakefulness or by HBPM above 20 mmHgin sys-
tolic blood pressureand above 10 mmHgin diastolic blood
pressures®.

Assessment of the actual white-coat hypertension or
white-coat effect requirescontinuousintraarterial or ple-
thysmographic blood pressure measurement and the
observance of an elevation in blood pressure in the
physician’ spresence. During clinical practice, asurrogate
techniqueisused, comparing blood pressure obtained at
themedical officewiththat recorded on ABPM or HBPM.
No significant differenceswerefound, however, between
the 2 methods for evaluating the effect in regard to the
presence of target-organ damageor other cardiovascular
risk factors™.

Ambulatory blood pressure monitoring has proved
useful ineva uatingwhite-coat effect and white-coat hyper-
tension, becauseit allowsintermittent blood pressure mea-
surement without the physician’ s presence. In addition,
thismethod has shown abetter correlation with cardiovas-
cular morbidity and mortality thanthat performed at theme-
dical office, which has been confirmed in cross-sectiona
studies, and, morerecently, in cohort studies®*2,

Thepreva ence of white-coat hypertensionisapproxi-
mately 20%, varying according to the criteriaadopted for
normotension and hypertension >, In regard to sex and
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age, somestudieshave shown that white-coat hypertension
ismore frequent in females than in males, and in more
advanced age groups2*#2, The familial history of hyper-
tension hasal so been associated with white-coat hyperten-
sion?*2, |nregardtothe severity of hypertension, Verdec-
chiaet al ** reported that the preval ence of white-coat hy-
pertension dramatically decreased as the severity of the
illnessincreased. Controversiesstill exist inregard to the
presence of target-organ damage in white-coat hyperten-
sive patients314%.%, |nal0-year follow-up study to assess
white-coat hypertension, Khattar et a % reported that white-
coat hypertensive patientshad anintermediatelevel of car-
diovascular risk between those of persistent hypertensive
and normotensive patients. In regard to evolution, apros-
pective study by Verdecchia et al 28 reported that 37% of
their white-coat hypertensive patients spontaneously
becamehypertensive during afollow-up that ranged from 6
monthsto 6 years. Inregard to thewhite-coat effect andits
association with the structural variables of hypertensive
patients, aBritish study with 1,553 patientsshowed that age
and body massindex werethe best predictivefactorsfor the
existenceof thewhite-coat effect . Inregard to the severi-
ty of hypertension, another study ¢ reported that thewhite-
coat effect increased with the severity of theillness.

More recently, a phenomenon opposed to white-coat
hypertension has drawn attention, white-coat normoten-
sion, which is characterized by persistently normal blood
pressure levels at the medical office and hypertension on
ABPM *. Thepreva ence of white-coat normotension ran-
gesfrom 14%to 30%. It occursinolder patientswith greater
body massindices, who smokeand havegreater serum crea:
tininelevels®.

Among us, studiesassessing the preval ence of white-
coat hypertension, white-coat normotension, and white-
coat effect are still lacking. Therefore, our study aimed at
assessing the prevalence of white-coat hypertension,
white-coat normotension, and white-coat effect, and at ana-
lyzing the association between white-coat hypertension
and white-coat effect with demographic characteristics, fa-
milid history of hypertension, lipid profile, and target-organ
damage.

Methods

We carried out aretrospective study at the L eague of
Hypertension of theHospital dasClinicasinthediscipline
of nephrology of the medical school of the University of
S0 Paulo. Weanayzed 670 medical records of hyperten-
svepatientswhosemean agewas48+ 12 years(mean+ SD),
65% of whom werefemal es, 74% were between 30 and 60
years, 61%wereCaucasan, 16.5%wereblack, 18.4%wereof
mixed heritage, 3.6%wereAsian, and 77%hadfamilial ante-
cedents of hypertension.

The patientsweredivided into 2 groups according to
their use or not of antihypertensive medication. In the
group of 183 patients taking no medication, white-coat
hypertension and white-coat normotension wereanalyzed.
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In the group of 487 patients under medication, the white-
coat effect in hypertensive patients under treatment was
studied.

Based on blood pressure measurements at the medi-
cal officeand on ABPM, the patientsweredividedintothe
following categories: a) arterial hypertension — systolic
blood pressureat themedical office® 140 mmHgor diastolic
blood pressure3 90 mmHg, or both, and mean of systolic
and diastolic blood pressureon ABPM during thewakeful -
ness period 3 135 mmHg and?3 85 mmHg, respectively; b)
white-coat hypertension — systolic blood pressure at the
medical office3 140 mmHg or diastolic blood pressure3 90
mmHg, or both, and mean of systolic and diastolic blood
pressure on ABPM during the wakefulness period <135
mmHg and <85 mmHg, respectively; ¢) normotension —
systalic blood pressure at the medical office <140 mmHg
and diastolic blood pressure<90 mmHg, and mean of systo-
licand diastolic blood pressureon ABPM during thewake-
fulnessperiod <135 mmHg and <85 mmHg, respectively; d)
white-coat hormotension — systolic blood pressure at the
medical office<140 mmHgand diastolicblood pressure<90
mmHg, and mean of systolic or diastolic blood pressureon
ABPM during the wakefulness period, respectively, 3 135
mmHg or3 85 mmHg, or both; €) white-coat effect —whenthe
difference between the mean blood pressure values on
ABPM during the wakefulness period and office blood
pressure measurement was > 20 mmHg for systolic blood
pressureand > 10 mmHgfor diastolic blood pressure.

Ambulatory blood pressure monitoring was perfor-
medwith an oscillometric device (Spacelabs90207), which
was checked monthly against amercury column sphygmo-
manometer. Themeasurementsweretaken every 10 minutes
from7 AM to 10 PM and every 15 minutesfrom 10:01 PM to
6:59 AM, and the patient maintained hisusual activities
throughout the day. The appropriate cuff for thearm’s
circumferencewasplaced on thenondominant armand the
patients were instructed to maintain their arm stretched
along their body and not to movetheir arm during measure-
ment. Therecording validfor analysishad aminimumdura:
tion of 24 hoursand 80 valid readings, correspondingto at
least 80% of all measurements.

At the medical office, blood pressure was measured
with aregularly checked automate oscillometric device
(Dixtal Dx 2710) with an appropriate cuff for thearm'’ scir-
cumference. After a5-minuterest with the patient seated,
the measurements were taken on the patient’ s bare right
arm, which was supported and maintained at the heart’s
level. Themean of 3 measurementswasused.

In addition to blood pressure values, the following
datawereobtainedinthemedical records. age, weight, sex,
race, lipid profile, serum creatinine, fundoscopy performed
by an ophthal mol ogist, and echocardi ographic parameters.
Thelipid profileincluded assessment of total cholesterol,
LDL-cholesteral, and HDL -cholesteral. Thefollowing echo-
cardiographic parameterswereanalyzed: measurementsof
theaortaand of theleft atrium, left ventricul ar diastolicand
systolicdiameters, find diastolicand systolicvolumes, gjec-
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tionfraction, septal and posterior wall thickness, and volu-
me/massratio.

Inthe statistical analysis, the chi-square test, Fisher
exact test, and Wilcoxon test wereused to correlatethevar
riables of white-coat hypertension and white-coat effect.
Thestatistical significancelevel of p<0.05wasadopted. The
statistical association of white-coat normotension with
other characteristicswasnot studied, dueto thesmall size
of thesample. Tothevariablespresenting astatistical asso-
ciation with the white-coat effect, amodel of univariate
analysiswasinitially applied, andtheresultswereusedin
mode sof multivariateanalysis. A first model wasappliedto
374 patients, whose variables showed astatistically signi-
ficant association with the white-coat effect in univariate
analysis. A second model was applied to a subgroup of 96
patients, whoserecordings of the echocardiographic para
meterswereinthemedical records.

Results

Analyzing the group of patients under no antihyper-
tensive medication (n=183) and consi dering the officeblood
pressurevaluesand themean value of ABPM during wake-
fulness, the following results were observed: 46% of the
patientswere hypertensive, 22% were normotensive, 20%
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A statistically significant (p<0.05) association bet-
ween white-coat hypertension and familial antecedents of
hypertension was observed, because all patients with
white-coat hypertension had familial antecedentsof hyper-
tension(fig. 1).

A statistically significant association was not found
between white-coat hypertension and the following
variables: sex, age, lipid profile, echocardiographic para-
meters, and target-organ damage, which included serum
creatininelevelsand changesin fundoscopy.

The prevalence of the white-coat effect was 27%
(n=374). When distributed according to degrees of severity
of hypertension, and considering office diastolic blood
pressure, prevalencewassignificantly greater (p<0.05) as
blood pressureincreased (fig. 2).

A statistically significant association (p<0.05) of the
white-coat effect and sex was observed, and the prevalence
wasgreater among femal es(30% versus20%). Ontheother
hand, among the patients with the white-coat effect, 74%
werefemalesand 26%weremales(fig. 3).

A significantly greater (p<0.05) value of meanthick-
ness of left ventricular posterior wall was found on the
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Fig. 4 — Left ventricular posterior wall thicknessin regard to the white-coat effect.

Table II — Multivariate analysis and the white-coat effect (n = 372)

Variable Standard P Odds Confidence interval
deviation ratio  Minimum Maximum

Hypertension 0.59 0.01 4.26 1.33 13.66

Systolic blood 0.02 0.0001 0.84 0.81 0.87

pressure on ABPM

during wakefulness

Office systolic 0.02 0.0001 1.13 1.10 1.17

blood pressure

echocardiogram of patients with the white-coat effect
(10.4+1.9versus9.7+1.7) (fig. 4).

Theresultsand multivariate analysisshowed that the
better predictiveindices of the existence of the white-coat
effect werethepresenceof arteria hypertension, meansys-
tolic pressure on ABPM during wakefulness, and office
systolic blood pressure (tab. I1).

Theresultsof themultivariateanalysiscarried outin
thesubgroup of patientswith echocardiographic datasho-
wed that the better predictive indices of the white-coat
effect were the mean systolic blood pressure on ABPM
during wakefulness, officesystolic blood pressure, and | eft
ventricular posterior wall thickness(tab. 111).

Discussion

Theresults of our study showed that the 20% preva-
lence of white-coat hypertension was similar to that
obtained in other countries®**532, | n addition, the statistica-
[ly significant association between white-coat hyperten-
sion and familial antecedentsfor hypertension was also
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consistent with datareportedintheliterature®#. Therole
that afamilial history of hypertension may play in the
genesisof exacerbated blood pressureresponse, which cha-
racterizeswhite-coat hypertension, isyet to bedetermined.

Inthisstudy, no greater prevalenceof target-organ da-
magewasfound in patientsidentified aswhite-coat hyper-
tensiveindividua s, whichwasalso corroborated by studies
that had not identified arelation between the white-coat
phenomenon and left ventricular hypertrophy 314, Thisre-
mainscontroversial, and evidence of asignificant associa
tion of white-coat hypertension and | eft ventricul ar hyper-
trophy 24, renal damage?®, and alterationinthelipid meta-
bolismexists#.

Inregard tothewhite-coat effect, its27% prevalence
found had the samemagnitude asthat reported by Myerset
al 5, whose criteriafor defining the white-coat effect were
those adopted in the present study. Prevalence was also
observed to increase as blood pressure levelsincreased,
whichwasalsoinitially found by Verdecchiaet a ¢, being
greater among females. Thevariablesex, asalready repor-
ted intheliterature #2034 has a great importancein the
white-coat effect and in the univariate analysismodel; an
association of thewhite-coat effect and sex was observed,
confirming theexistingtrend.

Asaconseguence of the definition of the white-coat
effect, the patientswith thewhite-coat effect wereexpected
to have more elevated blood pressurelevelsat themedical
officeandlower levelson ABPM. Thisfact reflected onthe
multivariateanalysismodel, which identified office systolic
blood pressure and systolic blood pressure on ABPM du-
ring wakefulnessaspredictorsof thewhite-coat effect.

The 12% preval encefound for white-coat normoten-
sion also seemsto beinaccordancewith that reportedinthe
literature, withindicesranging from 7%to 8% asreported
by Prattichizzo and Galetta® and 24% by Selenta et al *°.
White-coat normotension is a diagnostic error that may
deprive hypertensive individual s from the benefits of the
treatment and expose them to the risks of the long-term
disease. Theidentification of this situation, however, has
special characteristics, because, for thediagnosisof hyper-
tensionto beestablished, ABPM isrequiredinindividuals
with normal blood pressurelevel smeasured at themedical
office, and thisincreasesthe costs of health services. The
subdiagnosis of white-coat hypertension may explain a
long-known epidemiol ogical inconsistency: elevated blood
pressurehasadirect relation with cardiovascular morbidity
and mortality inlarge population studies, but, individually,
thisrelationisweaker.

Table III — Multivariate analysis and the white-coat effect related to the echocardiogram (n = 96)
Variable Standard P Odds Confidence interval
deviation ratio Minimum Maximum
Systolic blood pressure on ABPM 0.04 0.0001 0.82 0.75 0.90
during wakefulness
Office systolic blood pressure 0.03 0.0001 1.16 1.08 1.24
Left ventricular posterior wall thickness 0.20 0.01 1.65 1.11 2.44
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The numbers of white-coat hypertension and white-

coat normotension add up to at least onethird of the diag-
nogticerrors, which areeven moreimportantinmild and mo-
derate hypertensions, exactly the group that deserves
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Therefore, although thediagnosisof hypertensionisbased
almost exclusively on office blood pressure measurements,
one may not ignore the white-coat phenomenon and the
need to adopt resourcesto assess blood pressure out of the

greater epidemiological attentionduetoitshigh prevaence. medica office.
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