7} 2)&t3] 2] #1238 AllE 2002
J Korean Acad Fam Med Vol. 23, No. 1 January

mE A

AP A glo] FPR A wE P4 H3

43, dedy, AFH, ojlFH
ARoieta gsds sy g

_ﬂ g;_

Wl ¥ FAEH AAE W HEF 59 Fou YL AN £3 Ao s
olol Wizl H¥ZE Ado] SRt ¥ Aelliie LU Adel] o] Hshe] wWol s} FA 3o At
TAE Ango 2 UxbA R m8slhe] Aekgk Agha PAYgte] ¥tz AR BFEE A
e Azbs Bwal skt

e 1999 3¥€elA 119714 87 Al digtEdd AEAAEeRE W HAA & dxpHe s
dgtol FA 34= Aol 1589 F, ¥ste] ¥t EFH71F L, 25(140mmHgSSBPs179ang and
(or) 90 mmHg <DBP=<109 mmHg) o=} ¥3}e] Ao} u X EE w2 71g3e] gle I7HE 3
FOAAE shdck. ke 19993 MA R A7/ FA e w ¥R Aol vie} %—*és}ﬁ:lw% 1
F A C 2 % 53], 7+ uhEojc} 23jo|E Ao sqch

Hz: Mg *ﬂﬂ Hate] PF-e 37 YWto] 159.6 mmHg, ©12H7] Hste] 953 mmHgsch o} <
£xo ' 43, 4F 1A T AT Yk FFL T57] o) 1566 mmHg, 146.1 mmHg, 1434 mmHg,
138.7 rmHg 2 01%71 #3to] 925 mmbg, 884 mmHg, 87 mmHg, 85.1 mmHg & Folxl& AsFE Ryt
TZ7] GiE) olg] B BF 1319} 23], 23]} 33] Alolol] FAIHA f-944S Bl o, 339} 43], 4
3} 53] Alololle F-20A3-& o)A Yttt 1Y EF7IE SABNA $57] Q) o)hr] Ehe 1
o} 2% ule} £ATF0Z o] vlasiich 1ol &3 327 ¥l W o)9y) ke 7bzb 1513
ramHgo A1 1354 mmHg ., 95.1 mmHg ol 4] 85.3 mmHg 2 PolxE A3 Rovt, 7z @sirte] vz
A A f-940] o). 2=l £3F 557) ¥t P o|ehy] ¥shd 7b7h 169.7 mmHgell A 1425
mmHg 2., 1054 mHgell 4] 878 mmHgE Welals A& B om AR dtel slojAel viarlA2 13
o} 23], 23]%} 33] Aolo] FAITAH FXE B0}, 389 43] 439} 53] Aloldle Fo)4dE HolX]
o}al-n}

ZE: UL FHY 7F dolxe Age] Ao 33 AT F-o5 AolE Ryt A ¥
SEEe} HYadd gk aeigolA 2t S HF SAZ e gt B} g A7) Qejopsih

(Z1283=) 2002 ;23 - 33-39)

FAR]: YL, YY) o)y, SYYS



Y AR Bl A vl$- E7F A ) sholz Ay,
ul=Zoll A o] FHEE vlF Agle) 20-30%l ol=w?
) ety AHEL oF 10-15%e) ol2e o=
SArE| AL gk 19929 APEsial A HKel nhad
FEQle] APl & £81A Aol AAR)skE ¥
£& 205%F AA JAEY AR A
AE G453 F71he FAE Helx ok 1¥
& olEidt dEY st ook, H¥} M
o] F23 AR GeiA o)

Zefvt, RS wiAGA AR EAT o] 1
HYE 27] 4] glo 4L AT b oln
AR 3558 Bst dv A0t dii-Relx
Anlgt w¥stolels. A8E X o WS
A, A, 2ela AR R3¢ 29T 3
o}f mebd nEgE 27| WAst FeEjsid A9
Aol 3HEE W 5 7] wiEel gl gt
g} At Puk opje} Uspelkg- AlEFo] Fx}
WAE-S Foled £ £80) E 4 ok

"ok e, oOFF, SA4H, 85 Sl wet
A thofl WiE-S Bole §Ao] rh” ®ak ohz}
A E e A S SRS o A ¥
o] A ARE AUNEA] SRS A Yto] Wo}
A A% Yot? E3), W] T3 (white coat ef-
fect) o) tlallAls LE B A7) o goh
olaidt 3o} wolAe UAAE AR sliF I
ek A Hgjed o] B ojei-g dAF
e}, AEHFo] 2)AwE % 28] B
@ PSS Al 298 4E ¢ UA 8
g2 3¥gter AEEF (misclassification) J 22

A, BAZ sholF BAGE ARG FERAE

o9 x%, 2T ARAAA h] 5& 0T 5
917 wjgolch 21

ool & ATolHE S HESHE Bl e
TS Akpr] 9 Wk 2 A 2AY AW
o £AE AN Bo2H, LYY Nkl 2loiA )
BR4E B3 27} ok

Sqtcia o Wy

34

D 2UE AR Slo) SRSl e W) st

1. =AY

FAAARE 19999 3YolA 11¥7b#] 87447t
N W ARSI R AR 5 ¥
stel =4 249 Ay 15889E At 13 o
A2z Fhgich o] F A AR 53 WA o)4do]
glom e ZAEE s ITHE 3AF A}
A2 AAskch 1 245 (1) 7 3 $H%
"she] o] 1Y BHVIE 1, 22 (140 mmHg<
SBP< 179 mmHg and (or) 90 mmHg <DBP 109 mmHg)
oln] (2) ste| HAHon} FuYY HEE
7198 e] g AEHA AgHE ke 7o)
S A2 i) o] dAlEe Al BhEAol
o|F Al g 7+ vekE RS Xl ojujdt A
RE A8t st

2 HRARY YY

2 o 22 71Eskel S35kt

(1) FAks ¥she A7) A 58 o4 sHsiol
ahe] Hol= 30 odFEe dwiE At 7t
o] £ SEE R A skt

@ "7 cuff9] Z7PF 538 AX A A
ok 80% ol AHEF sttt

B "le F2EWIE AHEtd S3Y B
& Zabatel s FA =)o)

@ FAAE A Al 5 B A A
FAF7E AR A =5 st

6) 7] "ok FIRrEIZ L0 2AGA (A b
) ks 7o sk

6) B2 28 o] AR 23 o)l FA3ld
HAEEE 7IEC = stqnk 2Bl 2 23] SR
5 mmilg °]4 zke)7t v Afole ohA] S8t
& Wt

(7) Bk 15 A2 st 3 53] S35t

3 &4 &4

EAEAL SPSS 90 versions o]4-3+t}. Repe-
ated measures ANOVAE A3t A2l 73S
Hosldon, 7 Ag7ke] dshe] FAA Aol



Chang Ho Youn et al. The variability of blood pressure according to the number of measurements for diagnosis of hypertension

Table 1. Demography in subjects Az B2 4789 oz} H0He R P dHe
Characteristic Mean+SD or Persons (%) 22 02419 B3TA) it ARG HELslens
Folol oh AR Fxbh 4%, vl 139

Age (years) S g, &3 38““1]/‘1 =9

Male 50231 47 (48%) o (g 1),
Female 537+25 50 (562%)

Smoking -

Non - smoker 73 (756%) 2 gz @t Hol o
Current smoker 24 (25%)

Hyperlipidemia e 4% ¥ HFFE =] o] 1596
None 75 (77%) mHg, o]¢k7] gbo] 953 mmHggrh. o] F A4
Patient 22 (23%) o2 =1 Pore] HFL 5] Hgte]l 1566

Alc?qhm intake 5 61%) g, 1461 mmHg, 1434 muHg, 1388 mmHgx

one 6
Drinker 38 (39%) olsk7] ¥ste] 925 mmHg, 884 mmHg, 87 mmHg,

85.1 mmig® o}zl 73S Byl Repeated
measures ANOVAE- A3slo] 243t Az A=l
7zt &7 9 olghr] kel e xpelE Bonfe- "§°J—°~] Woeldele 53714 FolsHA RolAle 7%
rroni®] tHEulwE oldsle Pghe EAICh ¢ & Bk Z AlRAe] gshe] FaAlHal zjole
%7] 9 ol2br] MRS n¥te] EFVIE stage 13 F7] U o|2y] ¥F 5 139} 23], 239} 33
20l @2} subgroup$ el olE9 ASR HES  Aleldd BATAH f9A43-E Belont, 359 43, 48]
zpo] EZF Bonferroni®] thEulag o843t Pt 9} 53 Aloldle #-2l4-& BolA] Wttt (R 2).

BAsgct. ¥} EF71E 2A5ke 757) 83 ¢lg)
YshE stage 13} 20 oz} subgroup o2 o] ]

2 = @ Hgtrh Stage 1o &3 557] ¥eb 9 o))

Hqle z}zt 1513904 1354 mmHg, 95.14] 85.3

1. CHARR}O| Uubs BN mmHgE wolAle 7AgE Bgo}, z+ 837k v

Table 2. The mean of blood pressure in multiple measurement
Mean = standard deviation (mmHg)

Visit
first second third fourth fifth

Systolic

blood 159.6+£11.2 155.6+14.2* 146.1+14.17 143.4+1251 138.7+11.91
pressure

Diastolic

blood 953+ 9.3 925+ 9.5* 884+ 787 870+ 761 851+ 7.71
pressure

By repeated measures ANOVA and Bonferroni’s multiple comparison.
* P<0.01, compared with the first visit.
t P<0.01, compared with the first and second visits.
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Table 3. The mean of blood pressure subgroup in multiple measurement

Mean tstandard deviation (mmHg)

Visit

first second third fourth fifth
Systolic blood
pressure
stage 1 151.3+£5.0 1488+ 12.1 141.6+11.91 139.3+ 9.1t 1354+ 82%
stage 2 169.7£6.4 163.6+124* 1506+15.1 1477+14.4 142.5+14.3
Diastolic blood
pressure
stage 1 95.1+3.80 93.1+ 78 882+ 7.7 875+ 6.4 85.3+ 6.8
stage 2 105.4+3.3 988+ 6.4* 91.1+ 781t 909+ 7.1t 878+ 871

By repeated measures ANOVA and Bonferroni’s multiple comparison.

* P<0.01, compared with the first visit.

1 P<0.01, compared with the first and second visits.
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-~ Abstract—

The variability of blood pressure according to the number of
measurements for diagnosis of hypertension

Chang Ho Youn, M.D., Tae Jung Kwon, M.D., Dong Hyun Kim, M.D., Jung Bum Lee, Ph. D.

Department of Family Medicine, School of Medicine, Kyungpook National University

Background: Hypertension is a common, chronic disease that poses as a main risk factor of cor-
onary artery disease. Therefore, it requires accurate diagnosis. This study attempted to examine
the problem of misclassification and accurate diagnosis of hypertension in primary care settings
and to consider the relationship between variability of blood pressure and number of measureme-
nts.

Methods: Among the 158 patients with initially high blood pressure who visited health screening
center of one university hospital from May to November, 1999, 97 persons who corresponded to
the following conditions were chosen for this study. We classified hypertension as stage 1 and 2.
The subjects were not previously diagnosed as hypertensive and had no past history of use of
antihypertensive medication. Blood pressure was measured according to 1999 WHO/ISH Hypertensi-
on Guideline, and two or more measures were performed at each visit on five separate occasions
at one week intervals.

Results: The mean of initial blood pressure was 159.6 mmHg in systole, 95.3 mmHg in diastole.
The mean of subsequent blood pressure was 155.6 mmHg, 146.1 mmHg, 143.4 mmHg, 138.7 mmHg
in systole and 92.5 mmHg, 88.4 mmHg, 87 mmHg, 85.1 mmHg in diastole, which showed the tenden-
cy to be lower. In both systole and diastole, the mean differences between first and second
measurements, second and third measurements were significant, but insignificant between third
and forth measurements, and forth and fifth measurements.

We divided systolic and diastolic pressures into two subgroups according to stage 1, 2 classifica-
tion of hypertension. In stage 1 subgroup, the means of blood pressures were lower from 151.3
mmHg to 1354 mmHg in systole, from 95.1 mmHg to 85.3 mmHg in diastole, but there were not
significant. In stage 2 subgroup, the mean biood pressure was lower from 169.7 mmHg to 142.5
mmHg in systole, from 1054 mmHg to 87.8 mmHg in diastole, and the mean differences between
first and second measurements, second and third measurements were significant, but not signifi-
cant between third and forth measurements, and forth and fifth measurements.

Conclusion: Blood pressure tends to be checked significantly lower until subsequent third meas-
urements, but not thereafter. We think that more studies to find out how many blood pressure
measurements are needed for diagnosing hypertension in consideration of patient’s blood pressure
level and risk factors. (J Korean Acad Fam Med 2002;23 : 33-39)

Keywords: hypertension, variability of blood pressure, number of measurements
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