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Influences of White-coat Hypertension and White-coat Effect on
the Left Ventricular Mass and Diastolic Function

Hye Young Kim, M.D., Nam Ju Kwack, M.D., Nam Gyu Park, M.D.,
Ki Won Chei, M.D., Dong-Woon Kim, M.D., Myeong-Chan Cho, M.D.
Department of Internal Medicine, Chungbuk National University, College of Medicine,
Cheongju, Korea

Kee Byung Nam, M.D.
Department of Internal Medicine, College of Medicine, Seoul National University, Seoul, Korea

Background : Overestimation of blood pressure(BP) by clinic measurements occur in about
20 to 30% of subjects(white-coat hypertension) who may, consequently, be misdiagnosed as hy-
pertensives and received unnecessary medications. The clinical significance of white-coat hy-
pertension and its effects on the cardiovascular system have not been studied systematically.
This study was designed to evaluate the influences of white-coat hypertension and white-coat ef-
fect, defined as difference between clinic and ambulatory BP, on the LV mass and diastolic
function.

Methods : LV mass index was calculated and LV systolic and diastolic function were assessed
by the analysis of mitral and pulmonary venous flow velocity in 45 untreated essential hy-
pertensives and 20 normotensives(NT). Ambulatory BP monitoring classified hypertensives as
white-coat hypertensivest WCHT, n = 20) and sustained hypertensives(SHT, n = 25).

Results :

1) Left ventricular systolic indices were not different among the three groups.

2) Left ventricular mass index of WCHT(114.5 + 36.3g/m’) was similar to that of SHT
(115.6 + 34.9g/m?) and was significanly greater than that of NT(86.5 + 37.7g/m’)(p < 0.
05).

3) Some of left ventricular diastolic parameters(isovolumic relaxation time, E/A ratio, A velo-
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city, pulmonary systolic fraction, ratio of systolic to diastolic forward flow velocity) of WCHT
and SHT were significanty different from those of NT(p < 0.05), but there were no diff-

erences between two hypertensive groups.

4) Even though both systolic and diastolic white-coat effect in WCHT were significantly
greater than those of SHT(p < 0.05), white-coat effect did not influence on the left ventricular

mass or function in both groups.

Conclusion : An increased left ventricular mass and diastolic dysfunction in WCHT suggests
that white-coat hypertension could not be considered as an entirely innocuous clinical con-

dition.

KEY WORDS : White-coat hypertension - Left ventricular mass -

Diastolic function - Am-

bulatory blood pressure monitoring.
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Fig. 1. Schematic diagram of the mitral and pulmonary venous flow velocity variables.

E wave : peak mitral flow velocity in early diastole.

A wave : peak mitral flow velocity at atrial contraction.

E/A ratio : ratio of A wave to E wave.

IVRT(isovolumic relaxation time) : the time interval between aortic closure click(AC) and the start of mitral flow.

DT : mitral deceleration time.
A dur : duration of mitral A wave flow.

AFF(atrial filling fraction) : ratio of the integral of the mitral A wave to the total integral of mitral flow velocity.
PVa : peak reverse pulmonary venous flow velocity at atrial contraction.

PVs : peak pulmonary venous flow velocity during ventricular systole.

PVd : peak pulmonary venous flow velocity during ventricular diastole.

PVaVTIl, PVsVTI, PVAVTI : the veocity-time integral of three velocities.

PVs/PVd :

ratio of systolic to diastolic forward flow velocity.

PSF(pulmonary systolic fraction) : ratio of systolic to the sum of systolic and diastolic velocity integral.
PVa dur : duration of reverse flow in the pulmonry vein at atrial contraction.
PVa-A duration : difference in pulmonary venous flow and mitral A wave duration.
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2. TAEAY ESTEH(Table 1)

FAEGE Hejugghya ASHRELT Abolel
foj gt zpolzt Qi Mo ndgkr e EFTHUYL
7k, OFgh, 24A12F B B ASH "l vs)

Table 1. Clinic blood pressure and 24-hour ambulatory blood pressure(ABP)

NT WCHT SHT p value
{n=20) (n=20) (n=25) NwW WS SN

Clinic BP

systolic 1243 + 9.1 1539 £ 123 160.5 £ 15.0 * ns *

diastolic 743+ 93 965 £ 5.1 986+ 79 * ns *
24 hr ABP

systolic 1119+ 99 1245 + 107 148.0 + 146 * * *

diastolic 68.1 + 95 78.1 £ 52 915+ 84 * * *
Daytime ABP

systolic 1134 £ 108 1266 £ 12.9 150.0 £ 149 * * *

diastolic 685+ 95 79.6 + 6.0 928 + 8.0 * * *
Nighttime ABP

systolic 107.6 £ 109 1205 + 123 1436 £ 17.3 * * *

diastolic 668 + 9.8 750+ 55 893 + 98 * * *

NW : normotensives(NT) vs white-coat hypertensivestWCHT)

WS : WCHT vs sustained hypertensives(SHT)

SN SHT vs NT

*p < 0.05, ns : not significant
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Table 2. Left ventricular mass index(LVMI) and systolic indices

NT

WCHT SHT p value
(n=20) (n=20) (n=25) NwW WS SN
LVMI(g / m?) 86.5 £ 37.7 1145 £ 36.3 115.6 + 34.9 * ns *
FS(%) 410+ 93 372+ 74 380+ 7.8 ns ns ns
EF(%) 713+ 96 665 + 9.5 67.4 + 10.2 ns ns ns
FS : fractional shortening EF : ejection fraction Abbreviations are same as in Table 1.
*p < 0.05, ns : not significant
Table 3. Mitral flow velocity variables
NT WCHT SHT p value
(n=20) (n=20) (n=25) NwW WS SN
E 69.0 + 155 69.2 £ 149 66.4 + 13.8 ns ns ns
A 543 +108 734 £ 252 80.1 +16.6 * ns *
E/A ratio 1.31 £ 035 1.01 = 030 0.88 + 0.32 * ns *
IVRT 0.08 + 0.02 0.09 £ 0.01 0.10 £ 0.02 * ns *
DT 017+ 0.03 0.18 + 0.04 0.18 + 0.04 ns ns ns
AFF 033+ 0.10 0.34 + 0.08 0.37 £ 0.07 ns ns ns
A dur 0.13 £ 0.02 0.13+ 002 0.14 + 0.02 ns ns ns
Abbreviations are same as in Fig. 1 and Table 1. *p < 0.05, ns : not significant
Table 4. Pulmonary venous flow velocity variables
NT WCHT SHT p value
(n=20) (n=20) (n=25) NW WS SN
PVa 247 £ 37 253 £ 23 258 + 25 ns ns ns
PVs 573 £159 578 +134 56.3 £ 14.7 ns ns ns
PVd 49.7 +105 421 + 95 398 +13.2 * ns *
PVaVTIl 216 £ 0.60 210 £ 0.50 237 = 060 ns ns ns
PVsVTI 164 + 33 175 + 36 167 + 45 ns ns ns
PVdVTI 1.1 £ 31 92 *+ 34 87 + 35 ns ns *
PVs/Pvd 119 £ 0.40 1.44 + 0.40 1.48 £ 040 * ns *
PSF 0.59 =+ 0.09 0.66 = 0.10 0.66 = 0.10 * ns *
PVa dur 0.10 £ 0.02 0.11 £ 0.04 0.12 £ 0.04 ns ns ns
PVa-A ~-003+ 004 ~0.02 £ 0.03 -0.02 £ 0.02 ns ns ns

Abbreviations are same as in Fig. 1 and Table 1.

Felshl sgrort 34

FEurhe 793

*p < 0.05, ns : not significant
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Fig. 2. Scatterplots of systolic and diastolic white-coat effectt WCE) in white-coat hypertensivest WCHT) and sustained

hypertensives.
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Table 5. Comparison of left ventricular mass and di-

astolic variables according to the degree of
white-coat effect

White-coat effect
p value
<30 mmHg > 30mmHg
LVMI WCHT 984 +403 1242 +33.1 ns
SHT 118.4 +41.1 1122 £29.7 ns
E/A  WCHT 113+ 0.26 092+ 0.34 ns
SHT 0.90+ 0.35 0.77+ 0.20 ns
IVRT  WCHT 0.09+ 0.01 0.09+ 0.01 ns
SHT 0.10+ 002 0.11% 0.01 ns
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| ot
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Fig. 3. Correlation between left ventricular mass and diastolic variables and white-coat effect in white-coat hy-

pertensives.
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FAA Fato] o|gh7] T HHFF7]d F2 dojd
2 ojn|ain o]d e} ATFEN 2L AHE Hol1 gt
B AN &R ndY SR E He nE T
B]2=8 GAHS 8Ol olfE &AWL HTF BF
23S $27] 8¢ 148.0 + 14.6mmHg, °l$7] &
gt 915+ 8.4mmHgE A% 18g}o] tii-Eol7] W&
©2 7oAtk Nishimurase ol¢7] AR %9
A IVRT7} o197] 7153 elAl 718 94 vehdrla s
Gouw B 7 maw 318t #ajdA o9 7]
3ol [VRT %3t ohug} E/A ratio, PVs/PVd %
PSFE dulg A E2A Z7]0) ol¢hr] 7|15%hg &
Adehs b B8-S E F UL Ao AAEHY £ A
FolA WY At olgr|ARE AAIUTH
A&H 18T Fo USE BoFa Qv o] 2
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e F ol B sk vmiAshe Aol B8
st Wojngte] 3§ A&AnHYO T o] PE| = A
of g A77F s Atk 7ol W gy
o} o|eh7| A Feote] AuA EAdA WoudYT
E/A ratio® MYstus BE $odt AAAAS Ho|
A o}, Gossesol Mo gi= A4 A Fa} JRAA
& Rolx] govz 733 43 (benign condition)°]
2t g A7Pet Y|t Wejguiyt F n¥etolA
E/A ratio7} 748t IVRT7} 718k F418 Bol1
2o ol digt A7t e sk

2 woj ¥t Uit @57t 71Eo] ABEHA ¥
2 JElR 7 ettt A 7Sl ot fHe ¢
Aluldiet ojet7] 71 A7t t2A A"tk
Holt}, olof] tiste] B Ao N tEALE Staes-
sengol AAIE 139/87& 7|E o2 EFEUE ¥l o}
g, BdolA Agel 759E g 2407 85 F
&<te] 95 percentiled] #ZFHE 131/8lmmHgs 71
FTOEE FHate] FAste] Bekth. ol m=wd w9
TEYFL 11H(B%I0E ¥ 22 NEE B,
o mEehre] ol¢hy] 715 ol BAAEYT T ALH
nEGFY ol Aoy, AEdT FA
Hog fofgt zlolg Holx ggton, FHAAZL
A48Tl viste] Wol n ¥ ASH I
A oA wuTh & A7 AT g2d Moy art
AZol vA = GE-e BEadshd Hejugt S A
gl th2 A #HA Ao} o] r17)% 9] el 7} Ft
Heg Wolugehs Fagt Aozl 2 siy|e o
9o FAud g g ayo] ugjsojel & Lo
Azbel o g5 W anst Al nlXe Fga} 9o
ndgeR7L 2 4H 08} FAZR olys=A|o i
A1t He¥ Ao AztEn

Q ot
Rt =

oA :

o] nagke ojafoln ST W nUY 71F)
Sap} BEZUGS QA A2 Bey néY B
o] 20~30%0l ol=5, o)k el A FAHAE 71
o2 g naEste) ek FnutAY) Fof AR £
24 Anii 94 ol 9RS IAARG ¥ 44

Sol & S73ta W nHYe] AHAA AP, ¥HF
7o BlAe G, A2 WaN F I4H 999 o
e FE) dEA A vk # d7E You¥gy
T FAEAT GEFTEYY Aol2 FoH = weolan
7F Al vAE FEgE ot} At

o

BAELT 2087 o] FuEAAE FAF Hol

v 24 18 R 4588 Ao 2407 EBF
Fd¥ste] 139/87TmmHgol3lel ZA$-E Holu¥dE
(20%), 2 o] A& ASH nELYT (252
st A ToA A2SE o83t F4A AF,
F%7] 4 o|7] AZE vL FAHUATY. £F YR
et HAAAH AF, F57] R o|97] AFAolS] FHH
A gol Byt

2 1f:

D B4 #57] A¥Y FAA 7883 2YUEE
2 A Fzhel] FoJ3 Aol & HolA] ghgirt

2) A AT YYu¥%F(114.5+ 36.3g/
m)F A&H0ELE(115.6 + 34.9g/mA)olA A8
&(86.5 £ 37.7g/mA)ell 813 FolahAl #%2H (p <
0.05), 7 28T Atololle Fo &t ztol7t gt

3) FA4 olg7] AEZAM IVRT, E/A ratio, A
velocity, pulmonary systolic fraction, PVs/PVd+
Wol ¥ X E&A DHGTNA BAHYT Bl
g 2ol & BH 2 (p <0.05), F LHUT Ateld]
T Rrolgk Aozt ATt

4) #%7] 4 o|¢gh7] wle gupe Mo nHTolA A
AT RY FstA w2 kp <0.05), He
anzt Aoy olgrrlsd L vAAE
Frt.

4 g:

olidel AxE Wolgny}t AR vXe FE BF
A3y, o) nEgke AAAF FUe oV
o] Zo7} TutelE HS usd FEE JPgoag
GA 7] ol ¢ FA@E 4 HEA X8t Yast
gt Al

References

1) Pickering TG, Harshfield GA, Kleinert HD, Blank
S, Laragh JH : Blood pressure during normal daily

- 995 -



activities, sleep, and exercise. JAMA 247 . 992, 1982

2) Mancia G, Parati G, Pomidossi G, Grassi G, Casa-
dei R, Zanchetti A : Alerting reaction and rise in
blood pressure during measurement by physician and
nurse. Hypertension 9 : 209, 1987

3) Devereux RB, Pickering TG : Relationship between
ambulatory and exercise blood presssure and cardiac
structure. Am Heart J 116 : 1124, 1988

4) Pickering TG, James GD, Boddie C, Harshfield
GA, Blank S, Largh JH : How common is white
coat hypertension? JAMA 259 : 225, 1988

5) Staessen JA, Fagard RH, Lijnen PJ, Thijs L, van
Hoof R, Amery AK : Mean and range of the am-
bulatory blood pressure in normotensive subjects from
a meta-analysis of 23 studies. Am J Cardiol 67 : 723,
1991

6) Julius S, Mejia A, Jones K, Krause L, Schork N,
van de Ven C, Johnson E, Petrin J, Sekkarie MA,
Kjedsen SE, Schmouder R, Gupta R, Ferraro J,
Nazzaro P, Weissfeld ]: “White coaf’
“sustained’ borderline hypertension in Tecumseh, Mi-
chigan. Hypertension 16 : 617, 1990

7) Krakoff LR, Eison H, Phillips RH, Leiman SJ, Lev
S : Effects of ambulatory blood pressure monitoring

versus

on the diagnosis and cost of treatment for mild hy-
pertension. Am Heart J 116 : 1152, 1988

8) Siegel WC, Blumenthal JA, Divine GW : Phy-
siological, psychological, and behavioral factors and
white coat hypertension. Hypertension 11 : 140, 1990

9) Verdecchia P, Schillaci G, Boldrini F, Zampi I,
Porcellati C : Variability betweeen current definitions
of ‘normal ambulatory bloood pressure . Implication
in the assessment of white coat hypertension. Hy-
pertension 20 : 555, 1992

10) Staessen JA, O'Brien ET, Amery AK, Atkins N :
Ambulatory blood pressure in normotensive and hy-
pertensive subjects : results from an international da-
tabase. J hypertens 12(suppl 7) : SI, 1994

11) Manuck SB, Krantz DW : Psychophysiologic reac-
tivity in coronary heart disease and essential hy-
pertension. In Hand book of Stress, Reactivity and
Cardiovascular Disease. by Matthews JA, Ist Ed. pll,
New York, Wiley Co, 1986

12) Pickering TG : Clinical measurement of blood pres-
sure and white coat hypertension response. In Am-
bulatory monitoring and blood pressure variability.

by Pickeing TG, p7.1, London, Science Press, 1991

13) Kanuk WB, Sorlie P : Left ventricular hypertrophy
in hypertension . prognostic and pathogenetic im-
plication(The Framingham study), In The Heart and
Hypertension | p223, New York, Springer-Verlag,
1981

14) Julius S, Randall OS, Esler MD, Kashima T, Ellis
CN, Bennett ] : Altered cardiac responsiveness and
regulation in the normal cardiac output type of bord-
erline hypertension. Cir Res 36(suppl I) . I-199, 1975

15) Schieken RM, Clarke WR, Lauer RM : Left ven-
tricular hypertrophy in children with blood pressures
in the upper quintile of the distribution ;. The Mus-
catine Study. Hypertension 3 : 669, 1981

16) Julius S, Li Y, Brant D, Krause L, Buda AJ : Neu-
rogenic pressor episodes fail to cause hypertension,
but do induce cardiac hypertrophy. Hypertension 13 :
422, 1989

17) Dougherty A, Naccarelli G, Gray E, Hicks C,
Goldstein R : Congestive heart failure with normal
systolic function. Am J Cardiol 54 : 778, 1984

18) Inouye I, Massie B, Loge D, Topic DN, Silv-
erstein D, Simson P, Tubau 1 : Abnormal left ven-
tricular filling, an early finding in mild to moderate
systemic hypertension. Am J Cardiol 53 : 120, 1984

19) e8] - AR 2GRN EF Hze

ghE o] 8% FFAA ol sl A A

W =}3}t 3] A 45 1 291, 1993

Margorin D, Shaffer JP, Bush C : Hemodynamic

correlates for timing intervals, ejection rate and fil-

20

=

ling rate derived from the radionuclide angiographic
volume curve. Am J Cardiol 53 : 567, 1984
21) Nishimura RA, Abel MD, Hatle LK, Tajik AJ : As-
sessment of diastolic function of the heart ; back-
ground and current applications of Doppler echo-
cardiography. Part Il clinical studies. Mayo Clin
Proc 64 : 181, 1989
Appleton CP, Galloway JM, Gonzalez MS, Ga-
balla M, Basnight MA : Estimation of left ven-
tricular filling pressure using two-dimensional and

22

~

Doppler echocardiography in adult patients with car-
diac disease. J Am Coll Cardiol 22 : 1972, 1993

23) Rossvoll O, Hatle LK : Pulmonary venous flow velo-

=

cities recorded by transthoracic Doppler ultrasound ;
relation to left ventricular diastolic pressures. J Am
Coll Cardiol 21 . 1678, 1993

- 996 -



24) Cardillo C, Felice F, Campia U, Folli G : Psycho-
physiological reactivity and cardiac end-organ
changes in white coat hypertension. Hypertension
21 : 836, 1993
25) Kuwajima I, Suzuki Y, Fujisawa A, Kuramoto K
1 Is white coat hypertension innocent ? . structure
and function of the heart in the elderly. Hypertension
22 : 826, 1993

26) Harizi RC, Bianco JA, Alpert JS : Diastolic function

of the heart in clinical cardiology. Arch Intern Med
148 : 99, 1988

27) White WB, Schulman P, McCabe EJ, Dey HM :
Average daily blood pressure, not office blood pres-
sure, determines cardiac function in patients with hy-
pertension. JAMA 261 : 873, 1989

28) Gosse P, Promax H, Durandet P, Clementy ] :
‘White coaf hypertension ; no harm for the heart. Hy-
pertension 22 : 766, 1993

- 997 -



	199525050987.pdf
	199525050988.pdf
	199525050989.pdf
	199525050990.pdf
	199525050991.pdf
	199525050992.pdf
	199525050993.pdf
	199525050994.pdf
	199525050995.pdf
	199525050996.pdf
	199525050997.pdf

