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INTRODUCTION

Older patients often experience drug-related problems 
leading to hospital admission, with reported rates ranging 
from 4% to 30% (1). The majority of these problems concerns 

ABSTRACT

Introduction: Orthostatic hypotension (OH) is said to 
be highly prevalent in older people. Drugs are often 
involved as causative factor. Nevertheless, few data are 
available about the prevalence of OH and its relationship 
with drugs in olders.

Objectives: To review data about (i) the prevalence 
and characteristics of OH in older patients; and (ii) the 
relationship between OH and drugs.

Methods: Review of publications from Ovid (Pub-
Med) from 1980 to May 2011 using the following key 
words: “orthostatic hypotension” combined with “elderly” 
or equivalent for the analysis of prevalence (first search) 
and “orthostatic hypotension” combined with “drugs” or 
equivalent to assess the relationship between OH and 
drugs (second search).

Results: Fifty-one publications (of which 14 with 
original data) were retrieved from the prevalence search, 
31 for the second search (8 with original data: 7 retro-
spective studies and 1 prospective cohort study) and 
12 reviews or experts opinions. Prevalence of OH varies 
according to the characteristics of the subjects, the set-
tings of the studies, and the procedures of blood pres-
sure measurement. In acute geriatrics units, two studies 
reported a prevalence of over 30% and one study men-
tioned that 68% of the patients presented with at least 

one episode during the day. OH was associated with sev-
eral geriatric problems: gait disorders, balance disorders, 
falls, cerebral hypoperfusion, transient ischemic attacks, 
cognitive impairment, acute myocardial infarct and sys-
tolic hypertension. OH can also be asymptomatic or with 
atypical presentation: falls, gait disorders and confusion. 
Psychotropic agents (antipsychotics, sedatives, antide-
pressants), and cardiovascular drugs (antihypertensive 
agents, vasodilators, diuretics) were associated with OH.

Discussion: If the hypothesis of causality between 
drug treatment and OH is confirmed, the identification of 
the involved drugs could be of value for the prevention 
of OH and its complications. In this context, the Working 
Group Pharmacology Pharmacotherapy and Pharmaceuti-
cal Care of the Belgian Society of Gerontology and Geriat-
rics proposes to conduct a multicentre study to assess 
the prevalence of OH in Belgian acute geriatrics units and 
its relationship with drugs.
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The prevalence of OH increased to 18.2% when the defini-
tion also included those in whom the procedure was aborted 
due to dizziness upon standing. Only a few epidemiologi-
cal studies have examined the cross-sectional (11, 12) or lon-
gitudinal (13) associations of OH with various parameters. 
The prevalence is assumed to increase with age. But because 
of the heterogeneity of the studied populations, this associa-
tion was not confirmed. Rather than age itself, geriatric char-
acteristics such as polypathology, dehydration and/or polyp-
harmacy could be associated with OH.

Although OH can be present in healthy elders (14), it occurs 
in more than half of frail, older nursing home residents.

The prevalence of OH is higher during summer than win-
ter. Thus, more attention should be paid to the diagnosis of 
OH in summer (15). 

The prevalence of OH was less investigated in hospital 
geriatric practice although it is considered to be common (16-
18). Prevalences of respectively 32% and 34% (16, 17) were 
reported and Weiss et al. showed that 68% of inpatients expe-
rienced OH at least once during the day (18). 

Clinical relevance and atypical presentation
OH is assumed to be an important cause of generalized 

cerebral hypo-perfusion leading to dizziness, syncope, and 
falls, (19-21) and may be a cause of focal cerebral hypo- 
perfusion as manifested by transient ischemic attacks or neu-
ropsychological disorders (22-26).

At middle age OH is predictive of ischemic stroke, even 
after adjustment for numerous stroke risk factors; it is an easy-
to-obtain measurement that might help to identify middle-
aged persons at risk for stroke (27, 28).

OH may also be associated with pathological changes, 
such as the degree of atherosclerosis, inducing cardiovascular 
and cerebro-vascular disease. Physiological alterations in older 
adults, which may exacerbate orthostatic blood pressure (BP) 
changes, include a loss of baro-receptor responsiveness, which 
is primarily responsible for maintaining BP upon standing (19, 
29-31) .These physiological alterations are implicated as causa-
tive factors in orthostatic BP changes, and they may be exacer-
bated by meals, (30, 31) certain medications (32), particularly 
antihypertensive and antidepressant agents, (19) or various 
disease states (13, 19). 

A drop in diastolic blood pressure immediately after 
standing up identifies older subjects at a high risk of subse-
quent myocardial infarction (33). 

OH seems to be associated significantly with gait disor-
ders (odds ratio, 1.23; 95% confidence interval, 1.02-1.46), 
frequent falls (odds ratio, 1.52; confidence interval, 1.04-2.22), 
history of myocardial infarction (odds ratio, 1.24; confidence 
interval, 1.02-1.30) and transient ischemic attacks (odds ratio, 
1.68; confidence interval, 1.12-2.51) (11). In addition, OH 
seems associated with isolated systolic hypertension (odds 
ratio, 1.35; confidence interval, 1.09-1.68), major electrocar-
diographic abnormalities (odds ratio, 1.21; confidence inter-
val, 1.03-1.42), and the presence of carotid artery stenosis 
based on Doppler-ultrasonography (odds ratio, 1.67; confi-
dence interval, 1.23-2.26). OH is negatively associated with 
body weight. It is associated with cardiovascular disease, par-
ticularly those manifestations measured objectively, such as 
carotid stenosis. It is also associated with general neurological 
symptoms, but this link may not be causative (11).

adverse drug reactions and several studies have estimated 
that at least 50% of drug-related problems in older subjects 
were avoidable (2-7).

Orthostatic hypotension (OH) is defined as a fall of at least 
20 mm Hg in systolic blood pressure or of at least 10 mm Hg 
in diastolic blood pressure within 3 minutes after standing (8). 
It is common in older adults, increasing with advancing age, 
degenerative diseases and polypharmacy. The real prevalence 
of OH in geriatric units and its possible association with prob-
lems leading to hospital admission remain unknown. Moreo-
ver, the existing evidence concerning the relationship 
between OH and drug use in older in-patients is limited. 

Identifying potentially responsible drugs could improve 
the awareness of geriatricians and help them preventing OH. 

OBJECTIVES

The objective of this work is to review data about (i) the 
prevalence and characteristics of OH in older patients; and 
(ii) the relationship between OH and drugs.

METHODS (search strategy)

Two different searches were performed using Ovid (Pub-
Med) from 1980 to May 2011. 

The first search aimed to identify papers on the preva-
lence of OH in older people. Keywords relative to OH (ortho-
static hypotension, postural hypotension, hypotension pos-
tural, hypotension orthostatic) were combined with keywords 
relative to older people (elderly, senior citizen, older adult, old 
age, elderly over 65, aged person, geriatric, aged, senes-
cence). The main researcher selected papers based on title 
and abstract first, and then based on full text. Only original 
studies were considered for the analysis of prevalence.

The second search aimed to identify papers on the rela-
tionship between OH and drugs. Keywords relative to OH 
(orthostatic hypotension) were combined with keywords 
relative to drugs (drugs.

RESULTS

Prevalence
We found 2963 publications using the term “Orthostatic 

hypotension” or related ones and 24614 publications using 
the term “elderly” or related ones. Fifty one papers were found 
when both searches were combined, among which 14 publi-
cations reported original data. Table 1 summarises the char-
acteristics and main findings of these 14 studies.

The prevalence of OH varies according to the definition of 
OH used, patients’ characteristics (diabetes, arterial hyperten-
sion, etc.) and the time of measurement, but also because 
orthostatic blood pressure responses may not be reproduci-
ble even in patients with documented symptomatic OH, par-
ticularly if autonomic function is normal and measurements 
are taken in the afternoon. Repeated systolic blood pressure 
measurements in the morning may be necessary to make a 
diagnosis (9, 10) In the Coronary Health Study (11) the preva-
lence of asymptomatic OH was 16.2%.
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stood. Jansen et al. (44) assessed both in 22 nursing home 
residents. Reproducible patterns were identified: PH was 
more common than OH, their co-occurrence was infrequent 
and both seemed to be unaffected by chronic use of hypo-
tensive medications.

On the other hand, Cohen et al. (45) found that symptoms 
of PH, reported by 2.6% of subjects, increased with the num-
ber of drugs used and with diabetes whereas symptomatic 
OH, recorded in 13% of subjects, related significantly to age 
and use of tranquillizers, antidepressants and ACE inhibitors. 

Roach et al. (62) conducted a retrospective study 
aimed at examining whether patients experienced OH when 
antihypertensive medication(s) was simultaneously resumed 
following total joint replacement surgery. Thirty-five percent 
experienced a hypotensive event within the identified time 
frame. Among patients who had documented evidence of a 
hypotensive episode prior to the resumption of their antihy-
pertensive medication, 42% of those experienced hypoten-
sion after postoperative medication administration versus 
28% in patients without prior hypotensive episodes 
(p = 0.50).

In their observational study Poon et al. assessed patients 
aged 75 years and older attending a geriatrics day clinic (32). 
About 55% had OH, among whom 33% were symptomatic, 
and 87% had a history of falls. The prevalence of OH in 
patients receiving no, one, two, and three or more potentially 
causative medications was 35%, 58%, 60% and 65% respec-
tively. The use of hydrochlorothiazide was associated with the 
highest prevalence (65%), followed by that of lisinopril (60%), 
trazodone (58%), furosemide (56%) and terazosin (54%). In 
this study, the prevalence of OH was very high in older 
patients and significantly related to the number of concurrent 
causative medications used.

To assess the frequency, severity and preventability of 
adverse drug events (ADE) causing emergency medical admis-
sions in older adults, Chan et al. analyzed a cross- sectional sur-
vey of 219 patients aged 75 years and over who experienced 
consecutive unplanned admissions to acute medical units (3). 
Of all ADE admissions 53.4% were considered definitely pre-
ventable. The commonest causative drugs were cardiovascular 
compounds (48.4%), and the commonest manifestations were 
falls and OH (24.1%), heart failure (16.9%) and delirium (14.5%). 

The prevalence of OH and its association with medica-
tions use in community-dwelling older women were 
assessed in a cross-sectional analysis using data from the 
British Women’s Heart and Health (45). The prevalence of 
OH was 28%, which increased with age and uncontrolled 
hypertension. Regardless of treatment status or diagnosed 
hypertension, raised blood pressure was strongly associ-
ated with OH, which was strongly associated with the num-
ber of antihypertensive drugs taken. The association 
between OH and drugs was slightly attenuated after correc-
tion for age and co-morbidities. Women with multiple co-
morbidities had markedly higher odds ratio of OH inde-
pendent of age, number and type of medications taken. In 
that study, uncontrolled hypertension, use of three or more 
antihypertensive drugs and multiple co-morbidities were 
predictors of OH 

Drug-induced OH should be suspected in any patient tak-
ing two or more drugs with hypotensive potential (40, 47, 51). 
A significant association has been demonstrated between 

Data from Passant et al. support the clinical impression 
that OH and low blood pressure are common factors which 
could play a role in dementia(34), which is supported by the 
presence of cognitive impairment in such non-demented 
patients with OH and the finding in patients with dementia 
that a drop in systolic blood pressure during a tilt test is con-
comitant with lowered regional cerebral blood flow (35). 
These findings suggest that OH needs to be considered, and 
actively sought for, in dementia as many patients may lack 
the typical symptoms of OH, despite a marked fall in blood 
pressure (36) However, the relationship between OH and cog-
nitive decline remains controversial. (37, 38). 

One-third of patients with severe OH are completely 
asymptomatic during the head-up tilt table test. In addition, 
one-quarter of these patients express atypical complaints, 
suggesting that the diagnosis of OH can easily be overlooked 
in a subset of patients (39). 

In fifty older adults with OH Craig (40) identified three 
main modes of presentation: (1) falls or mobility problems; 
(2) mental confusion or dementia; or (3) predominantly car-
diac symptoms. Medication was responsible for OH in 66% of 
patients and striking examples of polypharmacy were encoun-
tered. However, 34% of cases were not iatrogenic. This study 
stressed the fact that a high level of alertness is needed to 
diagnose OH in older subjects as the condition can often be 
overlooked. Measurement of blood pressure both in lying and 
in standing position should therefore be a routine part of the 
clinical examination in patients with geriatric syndromes such 
as gait problems or falls, mental confusion or dementia (40). 

A recent study shows that older adults with uncontrolled 
hypertension and systolic OH at 1 minute are at greater risk 
for falling within 1 year (20). 

In a large epidemiological study carried out in ambula-
tory older male patients, OH was relatively uncommon (less 
than 7%). However the data suggested that it may be a 
marker for physical frailty, since it was a significant independ-
ent predictor of 4-year all-cause mortality (41).

Relationship with drug use
If we hypothesize that a relationship exists between OH 

and drugs, in view of the associations observed between OH 
and a series of geriatric problems (gait disorders, falls, cogni-
tive disorders, cerebral hypo-perfusion, dizziness, myocardial 
infarctions, etc.), identification of those drugs should help 
geriatricians to lower the risk of OH and its consequences.

We found 31 publications combining the key words 
“orthostatic hypotension” and “drugs” or equivalent terms. We 
kept four retrospective cohort studies (32, 42-44), two cross-
sectional studies (3, 45), one prospective controlled interven-
tional study (46), and reviews or expert opinions (47-59). We 
excluded derived papers that did not add original data. As 
mentioned above, OH is highly variable over the day. It is 
most prevalent in the morning when subjects first arise and 
when supine blood pressure (BP) is highest (60, 61). In this 
latter study the relationship of OH with elevated BP, but not 
antihypertensive medication use, suggests that the treatment 
of hypertension may improve postural BP regulation.

Although both postprandial hypotension (PH) and OH are 
commonly observed in nursing home residents, their repro-
ducibility, relationship to each other, and association with 
chronic use of cardiovascular medications are poorly under-
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22. Verwoert GC, Mattace-Raso FU, Hofman A, Heeringa J, Stricker BH, Breteler MM, 
et al. Orthostatic hypotension and risk of cardiovascular disease in elderly 
people: the Rotterdam study. J Am Geriatr Soc 2008; 56(10): 1816-1820.

23. Farmer ME, White LR, Abbott RD, Kittner SJ, Kaplan E, Wolz MM, et al. Blood 
pressure and cognitive performance. The Framingham Study. Am J Epidemiol 
1987; 126(6): 1103-1114.

24. Farmer ME, White LR, Kittner SJ, Kaplan E, Moes E, McNamara P, et al. Neuropsy-
chological test performance in Framingham: a descriptive study. Psychol Rep 
1987; 60(3 Pt 2): 1023-1040.

25. Breteler MM, van Swieten JC, Bots ML, Grobbee DE, Claus JJ, van den Hout JH, 
et al. Cerebral white matter lesions, vascular risk factors, and cognitive function 
in a population-based study: the Rotterdam Study. Neurology 1994; 44(7): 1246-
1252.

26. Fagard RH, De Cort P. Orthostatic hypotension is a more robust predictor of 
cardiovascular events than nighttime reverse dipping in elderly. Hypertension 
2010; 56(1): 56-61.

27. Eigenbrodt ML, Rose KM, Couper DJ, Arnett DK, Smith R, Jones D. Orthostatic 
hypotension as a risk factor for stroke: the atherosclerosis risk in communities 
(ARIC) study, 1987-1996. Stroke 2000; 31(10): 2307-2313.

28. Kario K, Eguchi K, Hoshide S, Hoshide Y, Umeda Y, Mitsuhashi T, et al. U-curve 
relationship between orthostatic blood pressure change and silent cerebrovas-
cular disease in elderly hypertensives: orthostatic hypertension as a new car-
diovascular risk factor. J Am Coll Cardiol 2002; 40(1): 133-141.

29. Lipsitz LA. Syncope in the elderly. Ann Intern Med 1983; 99(1): 92-105.
30. Lipsitz LA, Nyquist RP, Jr., Wei JY, Rowe JW. Postprandial reduction in blood pres-

sure in the elderly. N Engl J Med 1983; 309(2): 81-83.
31. Loew F, Gauthey L, Koerffy A, Herrmann FR, Estade M, Michel JP, et al. Postpran-

dial hypotension and orthostatic blood pressure responses in elderly Parkin-
son’s disease patients. J Hypertens 1995; 13(11): 1291-1297.

32. Poon IO, Braun U. High prevalence of orthostatic hypotension and its correla-
tion with potentially causative medications among elderly veterans. J Clin 
Pharm Ther 2005; 30(2): 173-178.

falls in older subjects and the use of hypnotic and antidepres-
sant drugs (63-67). In psychogeriatric patients systolic OH, 
disease classification, and type and number of drugs taken 
contributed independently to dizziness and falls (63). In the 
study of Craig, medication was implicated in OH in 40 out of 
50 patients and was thought to be primarily responsible for 
OH in 33 (66%) (40). The most common associated medica-
tions were diuretics (56%), benzodiazepines (26%), antide-
pressants (24%), and anti-Parkinson therapy (22%). In the 
study of Meyers et al. the frequency of postural hypotension 
was 4.6% in subjects treated with diuretics and 3.4% in those 
who were not (68). 

In a prospective cohort study, van der Velde et al. (69), 
using outcomes of tilt-table tests found that withdrawal of 
fall-risk-increasing drugs can cause substantial improvement 
in cardiovascular homeostasis, suggesting that alteration of 
cardiovascular homeostasis may be an important mechanism 
by which these drugs induce falls.

CONCLUSIONS

This review shows that OH is common amongst older per-
sons. Nevertheless thie review does not provide definite evi-
dence for a link between the different possible causes (among 
which drugs) and mechanisms and OH. Despite its high prev-
alence and its possible association with many geriatric condi-
tions (falls, gait disorders, cognitive impairment, etc.), OH and 
its causes remain unrecognized in clinical practice. 

If the hypothesis of causality between drug treatment 
and OH is sometimes confirmed, the identification of the 
clinical importance of those involved drugs could be of value 
for the prevention of OH and its complications. In this con-
text, the Working Group Pharmacology Pharmacotherapy and 
Pharmaceutical Care of the Belgian Society of Gerontology and 
Geriatrics is currently conducting a multicentre study to 
assess the prevalence of OH in acute geriatrics units and its 
relationship to the administered drugs. This study will deter-
mine the clinical relevance of OH with regard to geriatric syn-
dromes and iatrogenicity amongst geriatric in-patients. 
According to the results, guidelines will be proposed in order 
to encourage screening for OH and flagging the drugs found 
to induce OH. Health care professionals should be educated 
to reduce the amount of potentially causative medications in 
older adults and, if they cannot be avoided, to assess the 
patients carefully to recognize typical and atypical signs and 
symptoms of OH.
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