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Objective : The aim of this study was to investigate the number of measurements and visits for blood pressure
measurement. We also analyzed the change of blood pressure based on the measurement method and measurement
interval.

Methods : Data of three clinical trials evaluating the effect of acupuncture, moxibustion, and qigong for pre and mild
essential hypertension were used. Blood pressure was measured 3 times each visit with 1 or 5 minutes interval, and
it was checked until 3" visit. Two trials used sphygmomanometer and another one trial used automatic device for blood
pressure measurement.

Results : The mean difference between 1% and 2", and 2™ and 3" measurement were significant in systolic (p<0.001)
and diastolic blood pressure (p<0.001). However, in automated measurement or measuring with 1 minute interval, the
difference between 2™ and 3™ was not significant. The mean of 1% and 2™ measurements was also significantly different
from the mean of all three measurements in both systolic (p<0.001) and diastolic blood pressure (p<0.001). While
the difference between each visit was not significant in diastolic blood pressure, the systolic blood pressure difference
was significant between 1% and 2™ visit in automated and manual measurement.

Conclusion : The mean of two measurements and three measurements were significantly different. The change of
blood pressure was different according to the method and interval of blood pressure measurement.

Keywords: blood pressure, measurement. hypertension, number of measurements, number of visits
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FA 9 AP TS =S AL FE Al &
FE AhES SR W,

574 Sl mE Iy WstE 48] fs)
Repeated measured ANOVAE 0]%;
A st SRS} F A AS5AA,
S Al A Dt SAAE
Bonferroni "<& ©]-&3 AFFEA1S stk

ks SAdhs Slgel meh P dstel x

TAE dolry] Yl 12k} 2212] HAE Y (Meamz)
I 1Apo A 3AF7RA] 9] Bt Y (Meanigs)S paired
t-test®= A3l om, A=Ayt A=A HA
o] W2 i 71e] #JolE HASY] 9 7 Meanys

Meanies @k 2Fol= t-testE S8l B uskSit

_1

oZi

. 2=
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(Table 1) Demographic data of participants

Mean + SD
Number of participants 92
Sex (M/F, Number) 50/42
Age 51.9% + 963
SBP of participants at baseline (mmHg) 13389 + 1166
DBP of participants at baseline (mmHg) 8411 + 966

*SBP: systolic blood pressure, DBP: diastolic blood pressure, SD:
standard deviation,

1. 243450 g wat

S48l 2 d¢ke] Wsks #4189 o, SBP
= 12}l A] 133.35 mmHg, 2}l 4 131.68 mmHg=
9

GsHA A8 (p<0.001), 3xFellA 130.38
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mmHg® e 22 543 321 5 fref gk 2t
o] & YERITHP<0.001). DBPOIA = 12} S o)A <]
Hadd 85.27 mmHg7l 23 &A= 84.07
mmHg = 231 443k 2(p<0.001), 32+ Al
A1 83.30 mmHg= 22} S8R frolahAl 72313
THp<0.001).

Meani29} Meanioz= HlagS o], SBPAA = —
0.72 mmHg (p<0.001), DBPYA+= -0.46 mmlig
(p<0.001)8] Zfo]7} WeFREAL, o] xfol= K5 123}
St Table 2).

=7 A

(Table 2) The mean of SBP and DBP in multiple measurements

Mean+ SD (mmHg) p-value
SBP 1% measurement 13335 + 1315
2" measurement 131.68 + 11.97 <0.001
3" measurement 130.38 + 11.40 <0.001
Mean of 1% and 2 SBP 13252 + 1214
Mean of three SBP 131.80 + 11.59 <0.001
DBP 1% measurement &H.27 + 883,
2" measurement 84.07 + 854 <0.001
3" measurement 8330 + 863 <0.001
Mean of 1% and 2 DBP 8467 + 837
Mean of three DBP 84.21 £ 819 <0.001

*SBP: systolic blood pressure, DBP: diastolic blood pressure, SD:
standard deviation,
Blood pressure was compared between 1% and 2™ measurement, 2™
and 3 measurement, Also, mean of 1% and 2™ measurements(Means,)
and mean of all three measurements(Means) was analysis,

2. SR e S EY st
574 S5l M el sk 54 el net
FrolstA GetAl=A] dotry] ffsl As A A
B3I Wl FEAUAE AHEEIS P95 W
o] gehHsl= v waldt)l. AEAUAZS AFgE A5
SBPe| 733 1ake} 22k 5749 Apel= #o ARt

(p<0.001), 22}2} 32t 5782 frolgh 2po]7} vEhA]
9 Hp=0.287). DBPoIA % AsdetA=
o2 1Abe}f 2ol ARk i}ol 7} <18z (p=0.0006),
A 2xkef 32k SA-2 o8] &htH(p=0.885). L
Hu} AR Zﬁd g-oll= 1xke} 22 54
(SBP$} DBP 2% p<0.001), &= 22}¢} 34} =4 (SBP
¢} DBP 2% p<0.001)¢] SBPS} DBP K50l A -2
CipFi=3

=48
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(Table 3) The mean of SBP and DBP by automated and manual BP measurements,

Mean+ SD (mmHg) Rl
Within  group  Between groups
1" measurement 14094 + 14.23
2 measurement 137.07 + 1310 <0.001
puomated 3 measurement 13647 + 1268 0287
Mean of 1% and 2™ SBP 139.01 + 13.03
SEP Mean of three SBP 13816 + 1258 <0.001
1™ measurement 13107 + 11.90
2" measurement 13006 + 11.11 <0001
“m/f;;’uarlegim 3% measurement 12854 + 1031 <0001
Mean of 1% and 2" SBP 13056 + 1115 02%
Mean of three SBP 12989 + 1056 <0.001
1 measurement 8355 + 9.83
2™ measurement 82.22 940 0.0006
puomated 3 measurement 8194 + 991 05%
Mean of 1% and 2 DBP 8289 + 911
DBP Mean of three DBP 8257 + 9.02 0.003
1 measurement &.78 + 844
2 measurement 8463 + 818 <0.001
lr\n/[sgsuuarler?llgnt 1 measurement 8372 + 816 <0.001
Mean of 1% and 2™ DBP .21 + 806 0.127
Mean of three DBP 8471 + 7.8 <0.001

*SBP: systolic blood pressure, DBP: d'\astollc blood pressure, SD: standard deviation,

Blood pressure was compared between e

and 2" measurement, 2" and 3 measurement, Also, mean of 1

* and 2™ measurements and mean

of all three measurements was analysis, Two groups were compared based on the difference between Mean,, and Means,

Mean 29t Meanigzs W @S o A5 YAIE AL
&3k 49 Mean;2¢} Meani23¢] #fe]7} SBPol|A -
0.85 mmHg, DBPo| A -0.32 mmHg wstslla, ¢
MR LS 5% 9= SBPellA -0.67
mmHg, DBP4ll4 0.5 mmHg % skl A5 d St

;:5_]_,

AS AL 99 & IS AFRSE A B
Mean29} Meanjgs7boll -2l $k xfo]7} Yelstar, o] &=
SBP(AFsd =41} o8 e=4 B p<0.001)9

DBP (RFs84543 72
NA LAl ERST

Meani29} Meanizsoll Al YERE 2po] & A5 4=
A FLIAFAH R o] 1F F vl RSk
w, AFsdSS5g o] F2dUS5H R SBP| Hat
©]7} 0.18 mmHg =LA veRd 9HH DBPAA &= 3
zpo) 7} =285l vl3l) 0.18 mmHg 21| L}E‘rkk
O}, SBPS} DBP 7 o] gk xpo] 7} eR A ek
t} (SBPell A p=0.295, DBPol|A] p=0.127) (Table 3).

dA54 =25 p<0.001)

(o )

JU—“AN

3. 34 7Hde] W 2940 Yt s}
S0l M2 I xfolE gotEy] 93l 13 1t
Ao ZA3I0S W} 5t (FA o= S5 S
SA 3ol e o viskE SAGIT 13 1AL
2 SAT A5 14 A3 22k 54 tell= SBP%
DBP %5 2|3k 2to]7} LEbA| W (SBP<F DBP &
T p<0.001), 22 S 3} 3%} SAN A= 23k 2}o]

7F YehA] e t(SBP: p=0.071, DBP: p=0.143).
Ty AP 0] 5 w= 1Ak} 23k S 9] Ab
o, 1 aL 2xke} 3k SA ] Afo] BT fFols3itt
(p<0.001).

Mean29} Meanig3s HlW S of S77H40] 13+

ol 7% SBP —0.33 mmHg, DBP 0.3 mmHg® =5

93} 21(SBP} DBP =5 p<0.001), &4 714 9]
5521 7Z-$+= SBP -1.32 mmHg, DBP 0.7 mmHg=

A B fol3t ao] & YERNTHSBPS}F DBP 2
B Ao w =43 a5y 58 (Hho
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(Table 4) The mean of SBP and DBP in multiple measurements with 1 and 5 minutes intervals,

Meant SD (mmHg) prvalue
Within group Between groups
1™ measurement 131.69 + 1463
2 measurement 13058 + 1326 <0001
xeﬂ‘fﬁrﬁi eorval 3% measurement 130,14 + 1287 0071
Mean of 1% and 2 SBP 131.14 + 1349
SEp Mean of three SBP 13081 + 13.02 <0.001
1" measurement 13603 + 978
2" measurement 13345 £ 925 <0.001
%ﬁsgﬁsﬂis 3 measurement 13076 + 851 <0001
Mean of 1% and 2™ SBP 13474 + 914
Mean of three SBP 13342 + 858 <0.001 <0.001
1% measurement 8404 + 1034
2" measurement 828 +9.77 <0.001
Veaswremens o 3" measurement 8253 + 976 0.143
Mean of 1% and 2* DBP 8344 + 974
. Mean of three DBP 83.14 £ 951 <0.001
1" measurement 87125 + 499
2" measurement 86.04 + 551 <0.001
i\ﬁ/[fietisgrﬁreﬁis interval 3" measurement 8455 £ 6.21 <0.001
Mean of 1 and 2 DBP 86.60 + 4.87
Mean of three DBP BB + 496 <0.001 0.0003

*SBP: systolic blood pressure, DBP : diastolic blood pressure, SD: standard deviation,

t d d d
Blood pressure was compared between 1% and 2™ measurement, 2™ and 3 measurement, Also, mean of 1

it d
* and 2™ measurements(Meanizs)

and mean of all three measurements(Meanis) was analysis, Two groups were compared based on the difference between Mean;, and Meanis

A3l 15 7F Meanp9F Mean238] 2Fo]S v L3S
5E oR 248 gl 1% A0 24T

2211} SBP 0.99 mmHg (p<0.001), DBP 0.4 mmHg
(p=0.0003)% §-2J5}A =LA YEFITHTable 4).
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4. Y2359 E¢ W)

WSl et Foke] thE A YehbeAE Yot
A Aol 7 AR R, S HA e Al HA
HWHE ghell FE el wisks A8k SBP A
HA) WAl 140.17 mmHgolA 5 A A
134.24 mmHg= F23}A 7343k 21 H(p<0.001),
HA W Al AR Tholl= o] gk xfo]7F e
2 UTHp=0.648). DBPOIA A WA WA Hd
5.86 mmHgoll A F HA WEA] 84.48 mmHg,
A WAl 85.33 mmHg®E W3lsk o, AlF
off g ZFo]7} YEhA] eF8ktH(Table 5).
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(Table 5) The mean of SBP and DBP in each visit by automated
and manual BP measurement,

Meant SD (mmHg) p-value
SBP Visit 1 14017 + 972
Visit 2 134.24 + 982 <0.001
Visit 3 13370 + 894 0.648
DBP Visit 1 8.8 + 842
Visit 2 8448 + 9.18 0.293
Visit 3 86.33 + 1031 0467

*SBP: systolic blood pressure, DBP: diastolic blood pressure, SD:
standard deviation,
Blood pressure was compared between visit 1 and 2, visit 2 and 3,
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(Table 6) The mean of systolic and diastolic blood pressure in

A =1
SR S

each visit
Meant SD (mmHg) p-value
Vist 1 14281 + 1107
Automated Visit2 13100 + 1199 0001
BP measurement
SBP Vist3 13100 + 1199 10
Visit 1 13056 + 948
Manual BP Visit 2 13500 + 932 0002
measurement
Visit 3 13433 + 820 0651
Visit 1 8309 + 1024
Automated Visit 2 8023 + 1156 0847
BP measurement
DBP Visit 3 8023 + 1156 10
Visit 1 8651 + 801
Manual BP Visit 2 8547 + 847 049
measurement
Visit 3 8652 + 983 0467

*SBP: systolic blood pressure, DBP: diastolic blood pressure, SD:
standard deviation,
Blood pressure was compared between visit 1 and 2, visit 2 and 3,
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