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The presence of orthostatic hypotension has been 
shown to be a significant, independent predic-
tor of all-cause mortality. Systolic and diastolic 
orthostatic hypotension, reversal of the circadian 
pattern, and postprandial hypotension are some 
of the hemodynamic factors that may contribute 
to the increased mortality seen in patients with 
orthostatic hypotension. The high variability of 
blood pressure in orthostatic hypotension can-
not usually be adequately assessed by a one-time 
measurement. In this group of patients, 24-hour 
ambulatory blood pressure monitoring may be 
more useful. (J Clin Hypertens. 2007;9:952–955) 
©2007 Le Jacq

orthostatic hypotension is present in a het-
erogeneous group of disease states that com-

monly present as lightheadedness and sensation of 
weakness; it is frequently associated with an abnor-
mal blood pressure (bp) profile.1 The prevalence of 
the coexistence of isolated supine hypertension and 
orthostatic hypotension (sHoH) in conjunction 
with its association with target organ damage, is 
being appreciated. The diagnosis of orthostatic 

hypotension is usually made on clinical suspicion 
and postural testing. a self-report questionnaire is 
a reliable and valid measure of the severity of symp-
toms of orthostatic hypotension. it can be useful as 
a brief screening device for orthostatic intolerance 
to aid physicians in identifying patients who may 
have orthostatic hypotension.2 in addition, clinical 
tests of sympathetic adrenergic function, such as 
the bp response to an orthostatic stress (head-up 
tilt or standing) or to a Valsalva maneuver3 are also 
used to study orthostatic hypotension. These tests, 
however, may not provide adequate information 
about the complex hemodynamic profile of these 
patients. in this article, we review the possible 
advantages of 24-hour ambulatory bp monitoring 
(abpm) in the assessment of sHoH.

The Scope of The problem
orthostatic hypotension is defined as a decrease in 
systolic bp of >20 mm Hg or a decrease in diastolic 
bp of >10 mm Hg after a person moves from a 
supine to a standing position.4 orthostatic hypoten-
sion is frequently encountered in the elderly and in 
people who are physically frail. The prevalence of 
orthostatic hypotension varies according to the 
population studied: 55% of patients in a general 
geriatric clinic5; 30% of the elderly, home-dwelling 
population6; and 10.4% to 17.3% of elderly 
patients with isolated systolic hypertension7 have 
been reported to have orthostatic hypotension. 
others have reported prevalence rates of 6.9% to 
9.2% in an elderly minority population8 to rates 
of 28% in an elderly European population.9,10 it 
is also variably observed in chronic disease states; 
42% of the patients with end-stage renal disease 
who were starting chronic hemodialysis11 and 

R e v i e w  P a p e r

24-hour blood pressure monitoring in the 
evaluation of Supine hypertension and 
orthostatic hypotension

A. Ahsan Ejaz, MD; Amir Kazory, MD; Marcelo E. Heinig, MD

From the Division of Nephrology, Hypertension, and 
Transplantation, University of Florida,  
Gainesville, FL 32608
Address for correspondence: 
A. Ahsan Ejaz, MD, Division of Nephrology, 
Hypertension, and Transplantation, University of 
Florida, PO Box 100224, Gainesville, FL 32610-0224
E-mail: ejazaa@medicine.ufl.edu
Manuscript received August 3, 2007;  
accepted August 23, 2007

www.lejacq.com ID: 7298

The Journal of Clinical Hypertension® (ISSN 1524-6175) is published monthly by Le Jacq, a Blackwell Publishing imprint, located at Three Enterprise Drive, Suite 401, Shelton, CT 06484. Copyright ©2007 by Le Jacq. All rights reserved. 
No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without permission in writing 
from the publishers. The opinions and ideas expressed in this publication are those of the authors and do not necessarily reflect those of the Editors or Publisher. For copies in excess of 25 or for commercial purposes, please 
contact Ben Harkinson at BHarkinson@bos.blackwellpublishing.com or 781-388-8511.

® 



Vol. 9  no. 12  dECEmbEr 2007 THE Journal of CliniCal HypErTEnsion 953

20% of patients with parkinson disease have been 
reported to have orthostatic changes in bp.12

ASSociATion of orThoSTATic 
hypoTenSion WiTh morTAliTy
The presence of orthostatic hypotension has been 
reported to be a significant, independent predic-
tor of all-cause mortality (relative risk [rr], 1.64; 
95% confidence interval [Ci], 1.19–2.26).8 in 
addition, orthostatic hypotension has been identi-
fied as a significant independent predictor of 5-year 
incident coronary heart disease and coronary heart 
disease mortality (rr, 2.0 and 2.9, respectively),8 
as well as an indicator of stroke.13 orthostatic 
hypotension at the introductory phase of chronic 
maintenance hemodialysis has also been reported 
to be an independent predictor of all-cause mortal-
ity (rr, 2.04; 95% Ci, 1.324–3.108).11

systolic and diastolic orthostatic hypotension, 
reversal of circadian pattern (defined as a noc-
turnal bp level equal to or more than daytime bp 
level1) instead of a decrease of about 10% in night-
time bp, and postprandial hypotension (defined as 
a decrease in bp of 20 mm Hg within 75 minutes 
of eating14) are some of the hemodynamic factors 
that are associated with the increased mortality in 
patients with orthostatic hypotension. in a study 
of older diabetic patients, the presence of diastolic 
(diastolic bp measured 1 minute after standing 
up) or systolic hypotension (systolic bp measured 
3 minutes after standing up) (20/10 mm Hg) was 
associated with a hazard ratio of vascular death 
of 3.69 (95% Ci, 1.54–8.84) and 2.70 (95% Ci, 
1.16–6.29), respectively.15 The absence or reversal 
of the circadian pattern of bp increases the risk of 
cardiovascular disease, most especially in elderly 
patients.16,17 a linear dose-response association 
between postprandial change in systolic bp and 
mortality rate has been reported in older, low-
level care residents.18 it is perhaps not surprising 
that orthostatic hypotension is more prevalent in 
frail individuals, because frailty is the cumulative 
effect of age, disease, disuse, and reduction in 
various physiologic reserves. as noted, orthostatic 
hypotension and frailty are both predictors of ear-
lier death.19

ASSociATion of Abpm findingS WiTh 
cArdiovASculAr riSkS
Twenty-four–hour abpm is used clinically in the 
assessment of hypertension, suspected white coat 
hypertension, apparent drug resistance, hypoten-
sive symptoms with antihypertensive medication, 
episodic hypertension, and autonomic dysfunction. 

bp profiles obtained by abpm are similar to that 
of concomitant intra-arterial bp measurements20; 
it may be valuable in refining cardiovascular 
risk stratification in uncontrolled hypertension. 
Cardiovascular risk is directly and independently 
associated with observed abpm variables, directly 
associated with the difference between the observed 
value of abpm and that predicted from the office 
bp measurement, and inversely associated with the 
degree of nocturnal bp reduction.21 a lack of a 
nocturnal decrease in bp has been associated with 
an abnormal pattern of autonomic activity with 
higher sympathetic and lower parasympathetic 
modulation,22 left ventricular hypertrophy,23 and a 
higher risk of cardiovascular complications such as 
myocardial infarction and cerebrovascular insult.24 
These are independent of the average value of 
abpm during 24 hours.

SimilAriTieS in Abpm findingS in 
orThoSTATic hypoTenSion due To 
diverSe eTiologieS
an important observation in patients with orthos-
tatic hypotension is that, despite having conditions 
with different etiologies, they have similar abpm 
findings. in a series of 100 consecutive patients pre-
senting with orthostatic hypotension, the reversal 
of circadian pattern and postprandial hypotension 
were present in 93% and 100%, respectively.1 
The age- and sex-matched controls with hyperten-
sion had a lower incidence of reversal of circa-
dian pattern (15%) and postprandial hypotension 
(2%). nocturnal hypertension (average nocturnal 
bp >120/75 mm Hg) was present in 93% of the 
patients; 80% had daytime bp levels in the pre-
hypertensive range, and 30% had stage 1 hyper-
tension as classified by the seventh report of the 
Joint national Committee on prevention, detection, 
Evaluation, and Treatment of High bp (JnC 7).25 
in comparison, only 5.5% of the patients in a large 
hypertension clinic and 24% of hospitalized geriatric 
patients (mean age, 78.8 years; 68% female) were 
noted to have orthostatic hypotension and hyperten-
sion, with reversal of the circadian pattern.26 similar 
abpm findings were reported in patients with 
parkinson’s disease, in which reversal of circadian 
pattern (93%), postprandial hypotension (100%), 
and nocturnal hypertension (100%) were the promi-
nent features.27 nocturnal hypertension and reversal 
of circadian pattern have also been reported in 
patients with hypertension and dysautonomia.28

in an ambulatory care setting, 83% of patients 
with orthostatic hypotension were shown to have 
asymptomatic postprandial hypotension by abpm.1 
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postprandial hypotension is rarely diagnosed despite 
clinical symptoms consistent with a high prevalence 
(67% alone; 37% in association with orthostatic 
hypotension), especially in a hospitalized geriat-
ric population (patients are usually older than 70 
years).29 symptoms are frequently subjective (light-
headedness, weakness1) and nonspecific; objec-
tive complaints (cardiac arrhythmias, abnormal bp 
levels) are rare; hence, investigations are often not 
pursued. This may result in adverse outcomes, as 
postprandial hypotension has been associated with 
an increased risk of mortality in older, low-level care 
residents in long-term health facilities. postprandial 
hypotension and the severity of bp decrease were 
the strongest predictors of mortality in this cohort, 
with an all-cause mortality rate of 54% over 4.7 
years. absolute postprandial systolic bp <120 mm 
Hg has been associated with a higher risk of mortal-
ity (rr, 1.69; 95% Ci, 1.04–2.78; P=.04).18

The uTilizATion of Abpm in Shoh
neurogenic orthostatic hypotension results not 
from volume depletion but from perturbations of 
the delicate autonomic reflexes required for main-
taining adequate upright bp. The bp in orthostatic 
hypotension is highly variable and reflects impaired 
bp regulatory mechanisms. abpm provides data 
points to determine the dynamic changes of bp 
throughout a 24-hour period, daytime, nighttime, 
or hourly; allows assessment of bp variability 
and effectiveness of treatment; and may correlate 
closely with target organ damages.

it is accepted that high-risk patients should 
undergo office postural bp testing as a screening 
tool to detect orthostatic hypotension, but the 
importance of ambulatory bp monitoring to further 
investigate people with asymptomatic orthostatic 
hypotension is yet undetermined. in view of the 
fact that many patients with orthostatic hypoten-
sion have significant nocturnal hypertension and 
associated target organ damage and that abpm 
predicts cardiovascular events better than clinic bp 
measurements, abpm may prove to be a valuable 
clinical tool. a good predictor of cardiovascular 
risk is nocturnal hypertension,30 present in many 
patients with orthostatic hypotension. This is, 
however, not always evaluated or treated because 
of the lack of clinical awareness. When one con-
siders that awareness of the fluctuations in bp is a 
rather inconsistent and subjective phenomenon31 
and that asymptomatic nocturnal hypertension is 
a predictor of cardiovascular mortality, it may be 
useful to consider the use of abpm in patients with 
suspected orthostatic hypotension.
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