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Hypertension Ambulatory Blood Pressure Monitoring Registry Investigators

Abstract—Ambulatory blood pressure (BP) monitoring has become useful in the diagnosis and management of

hypertensive individuals. In addition to 24-hour values, the circadian variation of BP adds prognostic significance in
predicting cardiovascular outcome. However, the magnitude of circadian BP patterns in large studies has hardly been
noticed. Our aims were to determine the prevalence of circadian BP patterns and to assess clinical conditions associated
with the nondipping status in groups of both treated and untreated hypertensive subjects, studied separately. Clinical data
and 24-hour ambulatory BP monitoring were obtained from 42 947 hypertensive patients included in the Spanish
Society of Hypertension Ambulatory Blood Pressure Monitoring Registry. They were 8384 previously untreated and
34 563 treated hypertensives. Twenty-four-hour ambulatory BP monitoring was performed with an oscillometric device
(SpacelLabs 90207). A nondipping pattern was defined when nocturnal systolic BP dip was < 10% of daytime systolic
BP. The prevalence of nondipping was 41% in the untreated group and 33% in treated patients. In both groups, advanced
age, obesity, diabetes mellitus, and overt cardiovascular or renal disease were associated with a blunted nocturnal BP
decline (P<20.001). In treated patients, nondipping was associated with the use of a higher number of antihypertensive
drugs but not with the time of the day at which antihypertensive drugs were administered. In conclusion, a blunted
nocturnal BP dip (the nondipping pattern) is commeon in hypertensive patients. A clinical pattern of high cardiovascular

risk is associated with nondipping, suggesting that the blunted nocturnal BP dip may be merely a marker of high
cardiovascular risk. (Hypertension. 2009;533:466-472.)
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Untreated Patients

Treated Patiznts

Dipping Nondipping Dipping Mondipping
Variable (n=4948) (n=23436) P (n=16 299} (n=18 264) P
Sex, % women 42.7 46.9 0.001 465 48.5 = 0.001
Age, ¥ 5112134 SE3x144 =<0.001 557135 61.8x13.35 =000
Apa =60y, Y% 2R7 4724 =0.001 308 RO.F =0.00M
SBP, mm Hg
Clinc 161.0=13.48 1624148 01417 1401 +18.4 1408200 0.003
24-h 1211=11.48 1323138 =0.001 12024121 137167 =0.001
Daytime 13660123 13500140 20,004 1347 1137 13200157 =000
Nighttime 115.0x11.2 1286144 <0.001 1136123 1266166 =20,001
% Moclurmal decling in BP, nmin Hy 5. 7xd.1 4F=x4.9 = 0.001 I126x4.2 J.0=xa.1 = 0.001
DEP, mm HY
Clinc 93.0x96 022+104 =<0.001 890x111 86.6x12.1 =< 0.001
24-h 81.2+04 8l.2+10.2 <0.001 182+97 762106 < 0.001
Daytime 85695 52.2+10.4 =0.001 823+101 77.6+109 =0.001
Nighttime 68.2+8.7 745+10.3 <0.001 b5 7+9.1 1.e6x10.7 < 0.001
U Nocturnal decline in BP, mm Hy 204+56 01+6.4 <=0.001 202+57 TA+7A <20.001
24 h EP =130V80 mm Hg, % 3.9 31.3 0.604 425 41.k 0.057
Office BP measured in the moming, % 78.8 79.2 0.635 e 79.C 0.010
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Variable
Duration of hypertension, y

Propartion of patients treated with =2
antihypertensive agents, %

Propartion of patients receiving all or part of
their antihypertensive medication at night, %

BMI, ka/m?®

BMI =30 ka/'m?, %

Current smoking, %

Dyslipidemia, %

Diabates mallitus, %

History of cardiovascular disease, %
Congestive heart failure
Carabrovascular disease
Coronary heart disease
Chronic renal disease

Untreatad Fatients

Dipping
in=4048)
1.3+2.9

NA

NA

27.8+42
25.8
22.5
27.6
7.3

0.4
1.1
1.0
0.2

Nondipping
in=23443)
1.8+4.0

NA

NA

28446

31.0
19.7
20.5
12.4

0.6
2.0
2.3
0.4

<0.001

<0.001
<0.001
0.002
0.056
=0.001

0.409
0.001
=0.001
0.188

[ Teated Patents

Dipping
=16 2¢4)
49+64

35.3

20.5

28.6+4.5

32.7
19.5
35.2
14.5

1.5
2.9
41
1.0

Mandipaing
in=18 264

6.9+7.5
49.7

21.2

20.3+48
396
151
395
22.4

2.8
5.2
8.3
2.3

=0.001
=0.001

0.352

=0.001
=0.001
=0.001
=0.001
<0001

=0.001
=0.001
=0.001
=0.001
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Unfreated Patients Treated Patients All Patients

Yariable Coefficient 8 (95% CI) P Coefficient B (95% CI) P Coefficient B (95% CI) P

Age, ¥ -0.089(-0098 10 -0.079% <2001 —0739(-01481 —0130) <000 —0119/-0126t0-0.113) <0001
Female qendar —0.314 (—0.280 to —0.048) 2021 —-0228(-04420 -0.014) 0037 -0.274(-0443t0 -0106)  0.001
BMI, ka/m® -0.093 (012310 —-0.083 <2001 —0.002(-01141 -0.069) <000 —0.088 -0106t0 —0.070) <0001
Smaking NS 0.343 (0.045 10 0.641) 0024 035210128 to 0.576) 0002
Diabates mallitus -1141 (165210 —0.96% <0001 —0894(—1.14910 —0640) <0001 —1.033[—1.2521t0 —-0.815 <0001
lschemc heart disease -2076(—3.04310 —1.10% <0001 —2.83(—2565t —1.801) <0001 —2.211|—2.557to —1.866) <0001
Chronic kidney disease -2.622 (—4.658 to —0.287) 2028 —1339(-203010 —0646) <0001 —1.469-2110t0 —0.827) <0001
Gerebrovascular disease —1.465 (—3.245 0 —0.176) 2005 —1487(—1.9540 —1.019) <0001 —1.524—1.940t0 —1.108) <0001
Congostive heart failura NS —1.330(-2.032t0 —0.646) <0001  —1.623[—2.087 to —0.060) -~=0.001
No. of antihypertensive drucs* A —0.683(-0.7851 —0.581) <000 —0663[-0733t0 —0.593) <0001

N5 indicates not onificant; NA not applicable.

*Data are fiom 1 drug orward in treated patiznts ard from O drugs onward in the entre group.
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Untreated Patients Treatac Patients All Patients

Variable Raference Odds Ratio (95% Cl) P Odds Ratio (95% CI) P Jdds Ratio [95% CI) P
Age, =60y <60y 1.83 (166 t0 2.02) =0.001 1.57 (1.47 0 167) <0.001 1.64(1.56101.73) =0.001
Female gender Mala 1.10{101 0 1.19) 0.028 NS NS
BN, =30 ko/m? <30 kg/m? 1.23(112101.35) =().001 1.20(1.1310 1 26) <0.001 119011410 1.25) <0.001
Current smaker Non smoker NS NS NS
Dyslipidemia, present Absent NS 1.08(1.04t0114) 0.018 1.0501.01 to 1.10) 0.035
Dizhates mellius, presant Absent 14211240 1.62) <0001 1.14(1.0610122) <0001 11901120 1.27) <0.001
Overt cardiovascular or renal Absent 1.63 1134 to 2.00) < 0.0 1.52 (1.41 10 164) <0001 1.5211.421t0 1.64) <0.001
disease
Mo of antihypertansive
drugs

=1 No treatment NA NA 1.25(1.1810 1.33) =0.001

=72 Maonotherapy NA 1.22 (11510129 <0001 1.5111.43t0 1.60 <0.001

Jata show ‘actors independently associated with nondipping status sfter adjustment by 24-hour SBP and DBP. NS indicates not significant: NA&, not applicable.
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