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INTRODUCTION

Orthostatic hypotension is a common and important clinical disorder
in the elderly population. The pathogenesis is multi factorial but is
probably often due to changes in the autonomic nervous system, as
well as to age-related changes in the cardiovascular and endocrine
systems. Orthostatic hypotension can be seen as a prototypical
clinical disorder of the elderly (1, 6). In addition, the presence of
multiple diseases and medications, especially antihypertensives (2, 5)
are common contributing factors. Standardized measurement of
postural blood pressure and recording of heart rate and assessment
of associated symptoms are essential for the clinical diagnosis.
Usually elimination of offending medications and treatment of
contributing medical disorders are adequate. It reflects impaired
homeostasis; its etiology is multi factorial and due to the effects of
both age and disease; it is clinically protean. It can result in falls,
injury, and progressive decline if not recognized and treated early.
Many studies have proved that Orthostatic hypotension is more
prevalent among the elderly population, and more so among the
elderly hypertensives. Symptoms, as mentioned above can lead to
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drug non- compliance as well as a reduced quality of life. High blood
pressure, once believed to represent a normal and progressive
component of the aging process, is now recognized as a
manifestation of structural and physiologic abnormalities of aortic
function. Elevated systolic blood pressure and increased pulse
pressure unquestionably increase the risk of both fatal and nonfatal
cardiovascular events, including stroke, myocardial infarction, and
heart failure. Isolated systolic hypertension, defined as a systolic
blood pressure > 140 mm Hg with a diastolic blood pressure < 90 mm
Hg, affects most individuals aged 60 years and older. Several clinical
trials have clearly demonstrated that treatment of hypertension
significantly reduces the cardiovascular event rate. However,
controversy continues as to the choice of antihypertensive agents
and combinations of agents. It is both appropriate and necessary to
treat elderly hypertensives aggressively to the same target blood
pressures identified for younger patients. It is also appropriate to
initiate treatment with lower doses of antihypertensive agents and to
bring the pressure down more slowly, monitoring for orthostatic
hypotension, impaired cognition, and electrolyte abnormalities.
The prevalence of orthostatic hypotension varies substantially
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depending on the groups being studied.
Epidemiological data suggest that the prevalence in community
dwelling elderly populations can vary from 4% to 33%. In the Systolic
Hypertension in the Elderly Project (SHEP), Orthostatic hypotension
was noted in 10.4% at 1 minute after standing and 12.0% at 3
minutes, with 17.3% having hypotension at one or both intervals (6).
The Cardiovascular Health study reported a prevalence of 16.2% in
individuals aged over 65, which increased with age.
This study makes a comparison between elderly hypertensives and
normotensives to find out the prevalence of orthostatic hypotension
and other associated factors.
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AIMS OF THE STUDY
To find out the prevalence of orthostatic hypotension in elderly
hypertensives and non - hypertensives attending the Out –
patient clinic.
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OBJECTIVES OF THE STUDY
1. To assess the gender difference in the prevalence of
orthostatic hypotension among hypertensives and non
hypertensives
2. To assess the correlation between orthostatic hypotension and
orthostatic symptoms among the elderly population.
3. To assess the relationship between anti hypertensives and
Orthostatic hypotension.
4. To assess if control of hypertension has a bearing on the
prevalence of orthostatic hypotension
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REVIEW OF LITERATURE

Orthostatic hypotension is defined as a fall in systolic or diastolic
blood pressure of more than 20 or 10 mm Hg respectively on
assuming the upright posture.( Merck manual of Geriatrics).
Orthostatic hypotension is not a specific disease but rather a
manifestation of abnormal BP regulation due to various causes.

Etiology and Pathophysiology of orthostatic hypotension

The gravitational stress of sudden standing normally causes pooling
of blood in the venous capacitance vessels of the legs and trunk. The
subsequent transient decrease in venous return and cardiac output
results in reduced BP. Baroreceptors in the aortic arch and carotid
bodies activate autonomic reflexes that rapidly normalize BP by
causing a transient tachycardia. These changes reflect primarily the
sympathetic mediated increase in catecholamine levels, which
augments vasomotor tone of the capacitance vessels, increases
heart rate and myocardial contractility, and thereby enhances cardiac
output; arterial and venous vasoconstriction are mediated by similar
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mechanisms. Vagal inhibition also increases the heart rate. With
continued standing, ADH secretion and activation of the reninangiotensin- aldosterone system cause Na and water retention and
expansion of the circulating blood volume.

When afferent, central, or efferent portions of the autonomic reflex arc
are impaired by diseases or drugs, myocardial contractility or
vascular responsiveness is depressed, hypovolemia is present, or
hormonal responses are faulty, these homeostatic mechanisms may
be inadequate to restore the lowered BP. The initial manifestations of
decreased tissue perfusion are the effects of impaired cerebral blood
flow; however, postural BP changes do not reliably reflect cerebral
hypoperfusion.

Hypovolemia is the most common cause of symptomatic orthostatic
hypotension. Hypovolemia is often induced by excessive use of
diuretics (eg, loop diuretics such as furosemide, bumetanide, and
ethacrynic acid); relative hypovolemia is due to vasodilator therapy
with nitrate preparations and Ca blockers (verapamil, nifedipine,
diltiazem, amlodipine) or with ACE inhibitors. The hypovolemia and
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diminished vasomotor tone caused by protracted bed rest are also
often a cause of orthostatic hypotension. Orthostatic hypotension is
more frequent in diabetic than nondiabetic patients treated with
antihypertensive drugs. Orthostatic hypotension is considered the
most dramatic clinical manifestation and hallmark of diabetic
autonomic neuropathy. While cardiac vagal neuropathy (assessed by
higher resting heart rate and decreased respiratory arrhythmia) is the
earliest and most common sign of autonomic neuropathy in diabetic
patients, it seems that damaged sympathetic vasoconstriction (in the
splanchnic bed, muscle and skin) is a prerequisite for postural
hypotension and that diminished cardiac acceleration plays a lesser
role in the development of such a complication.

A decline of 20 mmHg in systolic blood pressure on standing has
been recommended to define a potentially dangerous hypotensive
response as it has been shown to be a risk factor for fall and
syncope, for symptomatic occlusive cerebrovascular disease and for
a higher 5-year mortality rate. Orthostatic hypotension may indeed be
worsened after insulin injection (because of the insulin-mediated
muscular vasodilatation) and / or in the postprandial phase (because
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of the digestion-related vasodilatation of the splanchnic bed). Ageing,
certain medications (e.g. psychotropic drugs and antihypertensive
agents) and some pathological changes, such as neurological or
cerebrovascular diseases, are believed to increase the risk of
postural hypotension in the general population, and such associations
were also observed in the diabetic population. The appropriate
selection and use of antihypertensive drugs in order to minimize the
risk of orthostatic hypotension in non-diabetic and, even more
important, in diabetic subjects with autonomic neuropathy should be
considered as a major objective of the management of arterial
hypertension in the future. Good glycemic control is important in the
prevention of postural hypotension in subjects with diabetes, as
recently reported in 19 poorly controlled Type 2 diabetic patients in
whom this complication markedly regressed after insulin therapy and
improvement of metabolic control. Orthostatic hypotension cannot be
clinically determined just from the presence of postural dizziness and
requires specific measurements (3, 7). In the presence of complaint
of postural dizziness and in the absence of Orthostatic hypotension,
measurements of arterial blood pressure should be repeated several
times. Diabetes and (treated) arterial hypertension may all promote
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Orthostatic hypotension.

Since life-expectancy of Type 2 diabetic patients is markedly
increasing and since greater emphasis is being placed on optimal
blood pressure control to prevent both micro- and macroangiopathic
complications it is clear that Orthostatic hypotension will become a
major problem in the management of increasing numbers of Type 2
diabetic patients (4).

Increased age is not only associated with increasing risk of
hypotension, but also with the development of hypertension (HT).
HT itself impairs Blood Pressure regulatory mechanisms, further
increasing the risk of hypotension. Epidemiological studies of
orthostatic hypotension in various populations over 65 years of age
show a

rather

low

prevalence of less

than

seven percent in

healthy normotensive or treated hypertensive elderly people (5,6).
However, the prevalence has been reported as being 17% in elderly
people with HT. HT also increases the risk of cerebral ischemia from
sudden declines in BP.

It has been suggested that elderly hypertensives with orthostatic
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hypotension may have an elevated risk of developing hypertensive
CVA.(5)
Also elderly hypertensives may be more vulnerable to cerebral
ischemic symptoms such as syncope or dizziness from relatively
small and short-term BP reductions.

Hypertension is defined as systolic BP >= 140 mm Hg or diastolic BP
>= 90 mm Hg. Isolated systolic hypertension, a common form of
hypertension in the elderly, is defined as systolic BP >= 140 mm Hg
and diastolic BP < 90 mm Hg. For most elderly patients, hypertension
does not have a reversible cause and is asymptomatic. Evaluation
should include detection of other cardiovascular risk factors and endorgan damage and a search for secondary causes when appropriate.
Treatment is with lifestyle modifications and drugs, often starting with
a thiazide-type diuretic ( 5).

Physiologic Changes in Elderly
• Reduced cardiac output and myocardial reserve
• Left ventricular hypertrophy
• Reduced aortic elasticity and baroreceptor sensitivity
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• Increased susceptibility to orthostatic hypotension
•

Increased peripheral vascular resistance and atherosclerosis

•

Reduced intravascular volume and plasma renin activity

• Reduced regional blood flow
• Reduced renal and hepatic reserve
• Increased salt sensitivity
• Increased plasma catecholamine levels with decreased betaadrenergic responsiveness
Geriatric Essentials
•

Most people > 65 yr have hypertension. Isolated systolic
hypertension (ISH; systolic BP >= 140 mm Hg with diastolic BP
< 90 mm Hg) accounts for > 2/3 of cases.

•

ISH is caused primarily by an increase in arterial stiffness due
to

increased

collagen

deposition

and

cross-linking,

degeneration of elastin fibers, atherosclerotic changes, and
age-related endothelial dysfunction (6).
•

All elderly people should be screened for hypertension at every
health care visit and at least annually.

•

BP readings may be falsely elevated in some elderly patients
with very stiff, calcified arteries. This phenomenon is called

13

pseudo hypertension.
•

Treatment of hypertension other than ISH reduces incidence of
MI, stroke, and heart failure in the elderly.

•

Treatment of ISH when systolic BP is >= 160 mm Hg reduces
incidence of MI, stroke, and heart failure. Benefits with
treatment of ISH when systolic BP is 140 to 160 mm Hg are
presumed but unproven(6).

•

Most elderly patients ultimately require >= 2 antihypertensive
drugs to control BP. Thiazide-type diuretics are especially safe
and effective in the elderly.

•

In the elderly, all-cause and cardiovascular mortality rates
increase linearly as systolic BP increases. All-cause mortality
rates increase when diastolic BP is > 80 mm Hg and < 60 mm
Hg (producing a J-shaped curve).

If hypertension has not developed by age 55, the probability of
developing it is 90% during a person's lifetime. In developed
countries, systolic BP tends to increase gradually with age, while
diastolic BP tends to stabilize or decrease after age 55 to 60. The
high prevalence of hypertension among elderly people in developed

14

countries might suggest that an age-related increase in arterial
pressure is normal, but hypertension is practically nonexistent among
elderly people in some developing countries.

The pathophysiology of hypertension in the elderly is complex and
usually multifactorial. ISH is caused by an increase in arterial stiffness
due to increased collagen deposition and cross-linking, degeneration
of elastin fibers, atherosclerotic changes, and age-related endothelial
dysfunction. Other possible contributors to hypertension in elderly
patients may include genetic factors, classic cardiovascular disease
risk factors (eg, tobacco use, diabetes mellitus, obesity, physical
inactivity), an imbalance in sympathetic and parasympathetic tone
with enhanced vascular reactivity to catecholamines (9), vascular
remodeling, and renal microvascular changes.

In most elderly patients, intravascular volume contracts as arterial
pressure and total peripheral resistance increase. Plasma renin
activity and angiotensin II levels are normal or reduced, suggesting
an attenuated relationship between intravascular volume and the
renin-angiotensin

system.

This

relationship

may

explain

the
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enhanced responsiveness to diuretics and Ca channel blockers in
many elderly patients with hypertension, particularly those with
systolic hypertension.

Correct measurement technique is especially important for elderly
patients. Initially, BP should be measured in both arms (because
occlusive atherosclerotic disease of the subclavian or brachial artery
may reduce systolic BP in one arm) and with the patient seated (after
a 5-min rest). BP should be re measured 1 and 3 min after the patient
stands (to document orthostatic falls in BP, which are common
among the elderly, particularly after meals).

Regular BP readings measured outside the clinical setting provide
more information than a single office reading. In addition, 24-h
ambulatory BP monitoring (ABPM) can determine circadian variations
in BP and the percentage of all readings that are abnormal. ABPM
may

better

predict

end-organ

damage

than

routine

office

measurements. ABPM is recommended for patients with sporadically
elevated BP readings or white-coat hypertension without evidence of
end-organ damage. ABPM is also indicated for patients with poor
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responses to drugs, hypotensive symptoms during treatment, or
autonomic dysfunction.

Pseudohypertension refers to falsely elevated systolic BP readings in
elderly patients with very stiff arteries. Pseudohypertension occurs
because the BP cuff cannot completely occlude the artery. Osler's
sign, the ability to palpate the stiff, thickened radial artery when the
sphygmomanometric cuff is inflated to suprasystolic BP, was once
thought to suggest pseudohypertension, but more recent studies
suggest that Osler's sign is an unreliable marker for this condition.
Alternative ways to distinguish true systolic hypertension from
pseudohypertension include arm x-rays to document extensive
vascular calcification and Doppler flow studies, but neither is routine
practice. More commonly, pseudohypertension is diagnosed when
elderly patients do not respond to treatment, have markedly elevated
systolic BP without signs of end-organ damage, or develop signs of
hypotension (eg, fatigue, orthostasis) despite persistently elevated
BP measurements.

A study done by Mattace Raso et al. showed that elderly subjects
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with Pseudohypertension as measured by direct arterial pressure
recordings and stiff arteries had a higher prevalence of orthostatic
hypotension than normotensives without stiff arteries.

Acute or subacute severe hypovolemia caused by disease may
produce orthostatic hypotension due to a decrease in cardiac output
despite intact autonomic reflexes. Hemorrhage, severe vomiting or
diarrhea, excessive sweating, or the osmotic diuresis in uncontrolled
diabetes mellitus may lead to volume depletion, dehydration, and
orthostatic hypotension unless fluid or electrolyte replacement is
adequate. Hypokalemia impairs the reactivity of vascular smooth
muscle and may limit the increase in peripheral vascular resistance
on standing. The adrenocortical hypofunction of Addison's disease
may lead to hypovolemic orthostatic hypotension in the absence of
adequate salt intake.

Drugs that impair autonomic reflex mechanisms and reduce BP on
standing, eg excessive doses of antihypertensive drugs (methyldopa,
clonidine, reserpine, ganglionic blocking drugs) and multiple drug
use, are also frequent causes. -Adrenergic blockers are supposedly

18

a rare cause, but -adrenergic blockers such as prazosin may be
causative, especially at the initiation of therapy (first-dose effect).(8)
First dose Orthostatic hypotension is commonly observed with
antihypertensive drugs but its incidence may be overstated in clinical
trials because of protocol requirements, which may include frequent
venesection, fasting, acute withdrawal from caffeine, and frequent
changes in posture.(8)

Drugs that provoke Orthostatic hypotension should be initiated in
small doses with gradual upward titration. Other drugs that reversibly
impair autonomic reflexes and reduce BP on standing (an important
adverse effect) include many of those used to treat psychiatric
disorders, such as monoamine oxidase inhibitors (isocarboxazid,
phenelzine, tranylcypromine) used to treat depression; tricyclic
antidepressants (nortriptyline, amitriptyline, desipramine, imipramine,
protriptyline) or tetracyclic antidepressants; and phenothiazine
antipsychotic

drugs

(chlorpromazine,

promazine,

thioridazine).

Quinidine, levodopa, barbiturates, and alcohol may also produce
orthostatic hypotension
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Neurologic disorders that involve the autonomic nervous system
interrupt the sympathetic reflex arc and impair normal adrenergic
responses to standing. This is common with diabetic neuropathy,
parkinsonism, amyloidosis, porphyria, tabes dorsalis, syringomyelia,
spinal cord transection, pernicious anemia, alcoholic neuropathy,
Guillain-Barré syndrome (postinfectious polyneuropathy), and RileyDay syndrome (familial dysautonomia). Surgical sympathectomy,
vasospastic disorders, or peripheral venous insufficiency (particularly
severe varicose veins) may result in orthostatic hypotension.

The postural hypotension of Parkinson's disease may be aggravated
by treatment with levodopa. Orthostatic hypotension may be a
component of the vasomotor response in the postgastrectomy
dumping syndrome.

Shy-Drager syndrome and idiopathic orthostatic hypotension are two
possibly related primary neuropathic disorders commonly associated
with severe orthostatic hypotension (10). In patients with Shy-Drager
syndrome, plasma norepinephrine does not increase on standing; in
those with idiopathic orthostatic hypotension, norepinephrine appears
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to be depleted from the sympathetic nerve endings. In these
conditions,

widespread

lesions

affect

the

sympathetic

and

parasympathetic nervous systems, basal ganglia, and spinal tracts,
with resultant widespread autonomic dysfunction in addition to failure
of arteriolar and venous vasoconstriction; loss of sweating; bowel,
bladder, and stomach atony; impotence; decreased salivation and
tearing;

mydriasis;

and

impaired

visual

accommodation.

Paradoxically, BP may be elevated in the supine position, even when
severe postural hypotension is present, because of loss of
parasympathetic,

as

well

as

sympathetic,

regulation

of

the

cardiovascular system (14).
Orthostatic hypotension dominates the clinical picture of patients
suffering from autonomic failure. Paradoxically, about one half of
these patients also suffer from supine hypertension, which induces
pressure natriuresis, worsening orthostatic hypotension. It also
complicates the treatment of orthostatic hypotension. Supine
hypertension is mediated by an increase in peripheral vascular
resistance. This is due to residual sympathetic tone in patients with
multiple system atrophy (Shy-Drager syndrome), but the cause is not
known in patients with pure autonomic failure, who have increased
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vascular resistance despite very low levels or plasma norepinephrine
and renin activity. The recent observation that patients with supine
hypertension develop left ventricular hypertrophy suggests they
should be treated. During the day, avoiding the supine position is
often all that is required. Short-acting vasodilators (e.g., transdermal
nitroglycerin) can be used during the night.
Orthostatic hypotension is accentuated in the early morning due to
overnight natriuresis and may also be more prominent post prandially
and after exercise (16, 17).

In many causes of secondary systemic arterial hypertension, in which
BP is not controlled by the usual homeostatic mechanisms, assuming
the upright posture may cause orthostasis; this is prominent in most
patients with pheochromocytoma and also occurs in patients with
primary hyperaldosteronism, who, paradoxically, have hypertension
in the supine position as well as orthostatic hypotension.

Cardiac causes of sudden-onset Orthostatic hypotension include
unrecognized MI or cardiac arrhythmia. Other cardiac causes
reflecting inability to increase cardiac output include severe dilated
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cardiomyopathy,

aortic

stenosis,

constrictive

pericarditis,

and

advanced heart failure of any cause.

In the elderly, decreased baroreceptor responsiveness, coupled with
decreased arterial compliance, accounts for frequent orthostatic
hypotension. The decreased baroreceptor responsiveness delays the
tachycardic response.

Although Orthostatic hypotension is described in about 20% of
unselected elderly persons, its prevalence is much lower in healthy
community- dwelling elderly (15). Coexistent multiple abnormalities
often impair cardiovascular homeostasis in institutionalized elderly.

Faintness, light-headedness, dizziness, confusion, or visual blurring
is evidence of a mild to moderate reduction in cerebral blood flow.
With more severe cerebral hypoperfusion, syncope or generalized
seizures may supervene (18, 19). Exercise or a heavy meal may
exacerbate symptoms. Other associated phenomena usually relate to
the underlying cause. Orthostatic hypotension is diagnosed when
symptoms suggestive of hypotension and a marked reduction in
measured BP are provoked by standing and relieved by lying down.
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An underlying cause must be sought based on the patient's
presenting circumstances and associated phenomena. Although
measurements for orthostatic hypotension are not part of the
standard physical examination, they should be taken if a patient's
history suggests symptoms of cerebral hypoperfusion or a disease
associated

with

orthostatic

hypotension.

Because

orthostatic

hypotension may be symptomatic or asymptomatic, symptoms and
blood pressure measurements should be considered.

Diseases not related to orthostatic hypotension can cause similar
symptoms (e.g., lightheadedness, dizziness). If a patient has
posturally induced symptoms without blood pressure changes, the
physician should consider other conditions. If a patient has posturally
induced symptoms and a decrease in blood pressure but does not
meet the strict definition for orthostatic hypotension, the physician still
should consider orthostatic hypotension as a possible problem.

A review by Brian Olshansky states that Orthostatic Hypotension may
be symptomatic or asymptomatic. Symptoms of OH are those that
develop on assuming the erect posture or following head-up tilt and
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usually resolve on resuming the recumbent position. They may
include lightheadedness, dizziness, blurred vision, weakness, fatigue,
cognitive

impairment,

nausea,

palpitations,

tremulousness,

headache, and neck ache. If the patient has symptoms suggestive of,
but does not have documented orthostatic hypotension, repeated
measurements of blood pressure should be performed. Occasional
patients may not manifest significant falls in blood pressure until they
stand for at least 10 minutes.

Orthostatic hypotension is a risk factor for cerebrovascular accidents
(19, 20). Orthostatic hypotension due to hypovolemia or drug excess
is rapidly reversed by correcting these problems. Anemia and
electrolyte imbalance can be specifically treated. The orthostasis of
protracted bed rest can be lessened by having patients sit up each
day. Elderly patients should maintain adequate fluid intake, limit or
avoid alcohol, and exercise regularly when feasible (21).

The outlook in patients with a chronic underlying disorder is
determined by the management of that disease; eg, Orthostatic
hypotension appears to indicate a poor prognosis in diabetic patients
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with hypertension.

Elderly patients should be encouraged to change posture slowly;
sleeping with the head of the bed raised may relieve symptoms by
promoting Na retention and reducing nocturnal diuresis. They should
also avoid prolonged standing. Regular modest-intensity exercise
promotes overall vascular tone and reduces venous pooling. (21)

A study done by Shin C et al. showed that the prevalence of
Orthostatic hypotension at 0 and 2 min after standing was 12.3 and
2.9%, respectively. After adjustment for age and other characteristics,
hypertension was associated with a 1.7-fold excess in the odds of
Orthostatic Hypotension in men and a 1.6-fold excess in women (P <
0.001). In contrast, an increase in body mass index (BMI) on the
order of 5 kg/m2 was associated with a 20-30% reduction in the odds
of Orthostatic Hypotension (P < 0.001). Diabetes in women was also
associated with a 1.4-fold excess in the odds of Orthostatic
Hypotension (P < 0.05). (30)

A study done by Saez T et al. assessed the prevalence of orthostatic
hypotension in an elderly population and evaluated the influence of
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hypertension control and the type of antihypertensive drug used. The
overall prevalence of Orthostatic Hypotension was 6.8% among
hypertensive patients, 8.1% and 3.4% in normotensives patients (p <
0.05). No significant difference was found in the prevalence of
Orthostatic Hypotension between those receiving (7.7%) or not
(8.6%) antihypertensive medication. No association was found either
between the prevalence of Orthostatic Hypotension and the type or
number of antihypertensive drugs used. 17.6% of the patients
reached hypertension optimal control (SBP < 140 and DBP < 90
mmHg), the prevalence of Orthostatic Hypotension in these patients
was 5.3%, among the uncontrolled the prevalence was 8.9% (p <
0.05). (32)
A study done by Mattace - Raso et al. investigated whether arterial
stiffening, one of the characteristics of the aging vascular system, is
associated with orthostatic hypotension. The study included 3362
subjects. Orthostatic hypotension was assessed with blood pressure
measurements in supine and standing position. In subjects with
higher stiffness a higher drop in blood pressure was observed, but no
significant change of heart rate. They concluded that arterial stiffness
is independently associated with orthostatic hypotension. The drop in
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blood pressure levels and the contemporary attenuated response of
heart rate to orthostatic challenge in subjects with stiffer arteries
support the hypothesis that arterial stiffness may explain, at least in
part, the reduced baroreflex observed in older adults. (23)
A study done by Ejaz AA et al. investigated 100 patients with
Orthostatic hypotension and 100 age matched controls. 42% of the
cases were females. The most common symptoms complained were
light headedness and weakness. During ambulatory blood pressure
monitoring, postprandial decreases in blood pressure were noted in
83% of the OH group, supine or sleep hypertension in 84%, and non
compensatory heart rate variability in 75%. Findings on autonomic
testing were abnormal in 99% of patients, serum creatinine value was
increased in 30%, proteinuria was present in 27%, and left ventricular
hypertrophy was present in 20%. (29)
A study done by Lagi A et al. showed the incidence of the HypoHyper pattern was 5.5% in the hypertensives studied. Hypo-Hyper
was more frequent in the elderly (mean age 58 years), and the
affected

population

pathologies. (31)

exhibited

different

kinds

of

underlying
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A study done by Vara-Gonzalez L et al. to determine the
reproducibility of postural changes of blood pressure among
hypertensive elderly patients in a primary care setting showed that
the reproducibility of the postural changes of blood pressure found in
hypertensive elderly patients in primary care was poor. Hence care
needs to be taken while diagnosing orthostatic hypotension. (24)
A study done by Fotherby

et al. was done to determine the

prevalence of, and factors associated with, postural hypotension (PH)
in elderly treated hypertensive subjects, to examine the 24h BP
profile in those subjects with and without PH and to determine the
effects of antihypertensive treatment withdrawal on the prevalence
and symptoms of PH. Eighty-six subjects (mean age +/- standard
deviation 76 +/- 6 years) on antihypertensive drug therapy for > 6
months had three clinic BP measurements taken in supine and
standing positions followed by 24h ambulatory BP monitoring. Fortyseven subjects underwent repeat BP measurement five weeks after
withdrawal of antihypertensive medication and institution of standard
non pharmacological methods. Twenty-six (30%) of the 86 subjects
exhibited orthostatic hypotension within three minutes of standing. In
the orthostatic hypotension group, 19 subjects had treatment
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withdrawn resulting in a reduction of 58% (P < 0.001) in those
continuing to demonstrate PH. (25)
A study done by Vargas E et al assessed the relationship between
orthostatic hypotension and supine hypertension. Individuals were
designated as hypertensive (systolic > 160 and or diastolic > 90
mmHg) or normotensive on the basis of supine blood pressure levels.
They concluded that supine hypertension is not related to the
development or the degree of orthostatic hypotension in the elderly.
(26)
A study by Atli et al. enrolled 61 healthy elderly subjects and 9 out of
61 (14.7%) had Orthostatic hypotension. Fasting plasma insulin level
was significantly higher in non- Orthostatic Hypotension group than
those in Orthostatic hypotension group (p<0.05), left ventricular mass
index was significantly higher in subjects with Orthostatic hypotension
(p<0.05). (28)

A study done by Goldstein et al. showed that 60% of patients with
parkinson’s disease had Orthostatic hypotension. Also, In Parkinson’s
Disease, OH can occur early in the disease, occasionally preceding
or overshadowing the movement disorder. (27)
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A study done by Kazuomi Kario et al. showed that among elderly
hypertensive subjects, extreme dippers with marked nocturnal fall in
blood pressure (BP) as well as non dippers with absent nocturnal fall
in BP are more prone to cerebrovascular disease when compared
with those with appropriate nocturnal BP fall. Abnormal diurnal BP
variation is closely related to the abnormal postural BP variation in
elderly

hypertensive

patients,

with

extreme dippers

showing

orthostatic hypertension and non dippers showing orthostatic
hypotension. The upright position during the daytime, which increases
the BP in the extreme dippers and decreases it in the non dippers,
may in part produce abnormal diurnal BP variation. (33)

A study done by Shimada K et al (34) showed that elderly people,
particularly hypertensives, are susceptible to orthostatic hypotension
owing to diminished baroreceptor reflexes.

Another study done by Fletcher A et al (35) showed that orthostatic
hypotension in hypertensive individuals may be exacerbated by
antihypertensive agents, resulting in syncopal episodes and falls thus
leading to increased morbidity, mortality and a reduced quality of life.
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The NHANES 2 study showed that 6.6% patients showed a reduction
in arterial pressure on standing up. (36)

The SHEP study, looking at a population more than 60 years, showed
that 10% of hypertensive patients had orthostatic hypotension. (6)

A study done by Viramo et al showed that Orthostatic hypotension
affects every fourth person aged 70 years or older (25%). In an
unselected population, OH was not associated with cognitive
deterioration, nor did it predict cognitive decline during a 2-year
follow-up. (38)

A study done by Robertson et al among healthy elderly patients
attending a out patient clinic showed that Orthostatic Hypotension
was unassociated with age, race, sex, body mass, time since eating,
symptoms, or other factors. Orthostatic blood pressure changes were
at normally distributed levels with systolic and diastolic pressures
dropping an average of 4 mm Hg (standard deviation [SD] =15 mm
Hg) and 2 mm Hg (SD =11 mm Hg), respectively. (39)

In a study of 843 independent-living men and women aged between
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60 and 87 by Burke et al, postural fall in blood pressure was not
significantly related to treatment for hypertension, age, sex, patterns
of usual physical activity, tea or coffee drinking, or the diagnosis of
diabetes mellitus.
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MATERIALS AND METHODS

A convenience sample of 100 subjects aged 60 and above with
hypertension under treatment and 100 non - Hypertensives of the
same age were selected for the study in the out – patient unit of the
department of Geriatric medicine, Madras medical college, Chennai.

Persons included in the study were informed about the aims of the
study and consent was obtained.

Inclusion criteria

1. Age > 60 years
2. Hypertensives

Exclusion criteria

1. Age < 60 years
2. Newly detected hypertensives

Demographic data including age, duration of hypertension, details of
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drug therapy including drugs used and the dosage were recorded.
Patients were enquired about the well known orthostatic symptoms
like postural giddiness, unexplained falls or any other features like
light headedness, symptoms of cerebral ischemia like syncope,
Transient Ischemic Attacks, other symptoms like upper back
pain( coat – hanger pain) , shoulder pain. Hypertensive patients on
life style modifications as their only therapy were excluded.

Patients in both the groups were enquired about presence or
absence of Diabetes mellitus along with other diseases.

A sitting blood pressure was measured. Patients were then made to
lie down for ten minutes following which the blood pressure was
measured again. After this, patients were made to stand and the
blood pressure was checked at 1 and 3 minutes. The apparatus used
was a manually operated sphygmomanometer. Patients were
enquired if they experienced orthostatic symptoms during the
examination. A single apparatus was used and the measurements
were made by a single investigator.

Orthostatic hypotension was defined as a drop in either the systolic or
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diastolic blood pressure of more than 20 or 10 mm Hg respectively
upon standing from a supine position.

There were no drop– outs from the study.

Observations

Among the 100 hypertensives studied, 47 were females and 53
males. Among the non – hypertensive group, 48 were females while
52 were males.

Table 1: Distribution of cases according to sex
Group
Hypertensives
Non – hypertensives

Male
53
52
105 (52.5%)

Female
47
48
95(47.5%)

Total
100
100
200
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Figure 1: Sex distribution of Hypertensives

Female
47%

Male
53%

Figure 2: Sex distribution of non
hypertesives

Female
48%

Male
52%

Among the hypertensives, 55 were aged 60 – 69 years, 29 were aged
70 –79, while 16 people were above 80 years of age. There were 49
non hypertensives aged 60- 69, 31 in the 70 – 79 age group and 20
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were aged above 80 years.

Table 2 : Frequency distribution of patients according to age
Age group
60 – 69
70 – 79
> 80 years

Hypertensives
55
29
16

Non hypertensives
49
31
20

The mean age of hypertensives was 70.16 +/ - 8.22 years. The mean
age of the non Hypertensives was 72.01 +/ - 9.25 years.

Most of the hypertensives (53) examined were hypertensives for less
than or equal to 5 years. 33 people were hypertensives for more than
5 years but less than 15 years while 14 were hypertensive for more
than or equal to 15 years.
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Figure 3 : Frequency distribution of hypertensives according to
duration

60

53

50
40

33

30
20

14

< = 5 years
6 - 14 years
> = 15 years

10
0

number

While sitting up, in the hypertensive group, mean systolic and
diastolic pressures were 139.52 +/- 20.36 mm Hg. In the non
hypertensives, it was 117.56 +/ - 11.93 mm Hg.

The mean systolic and diastolic blood pressures in the hypertensive
group lying down were 135.42 + / - 19.83 and 83.70 + / - 11.52 mm
Hg.
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The mean systolic and diastolic blood pressures in the non
hypertensive group lying down were 121.36 + / - 13.28 and 76.32 + / 8.24 mm Hg.

Among the hypertensive subjects, 39 people complained of
orthostatic symptoms alone or in combination with a fall. Only one
subject of the 39 complained of a history of fall without any
symptoms. Orthostatic giddiness was complained by 34 subjects
while four complained of giddiness and fall. In the above group, eight
had orthostatic hypotension.
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61 subjects did not have any symptoms related to orthostatic
hypotension. Among this group, 10 had orthostatic hypotension.

66 people among the non – hypertensives did not complain of
orthostatic symptoms and four of them had orthostatic hypotension.
34 subjects did complain of either orthostatic giddiness alone or
associated with a fall. Three of them had orthostatic hypotension.

Table 3 : Symptom – wise distribution of groups
Orthostatic symptoms
Yes
No

Hypertensives
39 (8)
61 (10)
P Value > .05

Non - hypertensives
34 (3)
66 (4)
P Value > .05

Note: Numbers within parentheses denote cases with orthostatic
hypotension
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Figure 4 : symptom wise distribution
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There were 18 hypertensives and 7 normotensives with orthostatic
hypotension among both the groups put together. Hence the
prevalence of orthostatic hypotension is 12.5%. The prevalence in
the hypertensive and non – hypertensive groups were 18% and 7%
respectively.
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Table 4: Distribution of orthostatic hypotension group - wise
Orthostatic
Hypotension
Present
Absent

Hypertensives

Non hypertensives

P Value

18
82

7
93

P < .05

The mean systolic drop in those with a systolic orthostatic
hypotension (Hypertensives) was 24.88 mm Hg. The mean diastolic
drop was 16 mm Hg. Similarly it was 17 mm Hg and 13mm Hg in the
non hypertensive group.

distribution of cases among hypertensives and non hypertensives

8
Hypertensive
Non hypertensive

17
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Table 5: Distribution of

orthostatic hypotension group - wise

according to time of drop

Drop at 1 min
Drop at 3 min

Hypertensives
5(27.8%)
13(72.2%)

Non - hypertensives
1(14.3%)
6(85.7%)

P value > .05

76% of patients showed orthostatic hypotension at 3 minutes after
standing while 24% dropped at 1 minute when both the groups were
taken together.

Among hypertensives, 9 females and 9 males had orthostatic
hypotension. Among the non hypertensives, 3 females and 4 males
had orthostatic hypotension.
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Table 6 : Sex – wise distribution of orthostatic hypotension

Male
Female

Hypertensives Non hypertensives
9
4
9
3
P value > .05

P value > .05

Figure 5: Sex wise distribution of orthostatic hypotension
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10 out of the 55 hypertensives (18.2%) aged less than 69 years had
orthostatic hypotension. Four out of 29 subjects (13.8%) aged
between 70 and 79 had orthostatic hypotension while four were found
among 16 (25%) above 80 years of age. In the non hypertensives,
three out of 49( 6.1%) aged less than 69, one out of 31(3.2%) and
three out of 20 ( 15%) had orthostatic hypotension.
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Table 7: Frequency distribution of orthostatic hypotension according
to age
Age
60 – 69
70 – 79
> 80

hypertensives
10 (18.2%)
4 (13.8%)
4 (25%)
P value > .05

non hypertensives
3 (6.1%)
1 (3.2%)
3 (15%)
P value > .05

10
8
6

60 -69

4

70 - 79

2

>= 80 years

0
Hypertensives

non
hypertensives

Seven hypertensives out of 53 hypertensive (13.5%) for less than or
equal to 5 years had orthostatic hypotension. Ten cases were found
among 33 hypertensives (29.4%) with disease duration between 6 –
14 years while there was only 1 case among 14 hypertensives
( 7.1%) with disease duration more than 15 years.

Table 8: Distribution of cases according to duration of disease
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Duration of hypertension
< = 5 years
6 – 14 years
> = 15 years

No of cases
7 (13.5%)
10 (29.4%)
1 (7.1%)

10 out of 59 patients on a single drug, 6 out of 31 on two drugs and 2
out of 10 on all three drugs had orthostatic hypotension.

Table 9: Distribution of orthostatic hypotension according to no of
drugs used
Number of drugs
1
2
3

Orthostatic
Hypotension
10
6
2

No Orthostatic
Hypotension
49
25
8

There was no significance between the number of drugs used and
the prevalence of orthostatic hypotension. ( P > .05)

The single most commonly used drug was a calcium channel blocker.
7 out of 30 patients (23.3%) on Calcium channel blockers alone had
orthostatic hypotension whereas only 1 out of 13 (7.6%) on beta
blocker alone and 1 patient out of 13 (7.6%) on angiotensin
converting enzyme inhibitor alone had orthostatic hypotension.
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Table 10: Distribution of cases according to class of drug when used
singly
Class of drug
Calcium channel blocker
Beta – blocker
Angiotensin converting enzyme

cases
7 (23.3%)
1 (7.6%)
1 (7.6%)

P Value

inhibitor
P > .05

Figure 7: Frequency of orthostatic hypotension
in hypertensives using single drugs
8

7

6
4
2

1

1

BB

ACEI

0
CCB

Table 13: Diabetes Mellitus and Orthostatic hypotension
Diabetes Mellitus
Yes
No

Hypertensives
23 (6)
77 (12)

Non - hypertensives
26 (3)
74 (4)

Note : Numbers within Parenthesis denote Orthostatic hypotension
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6 out of 23 (26.1%) subjects with Type 2 Diabetes mellitus in the
hypertensive group had orthostatic hypotension while 3 out of 26
(11%) in the non hypertensive group had orthostatic hypotension.
There was no impact of diabetes on the prevalence of orthostatic
hypotension (P > .05) between Hypertensives and non hypertensives.
Table 12: Distribution of orthostatic hypotension according to BP
control
Orthostatic hypotension
Yes
No

Well controlled
12(18.75%)
52

Not controlled
6(16.66%)
30

P value > .05

64 patients were well controlled and 12 (18.75%) out of this had
Orthostatic hypotension. Similarly, 36 out of 100 were uncontrolled
and 6 (16.66%) had orthostatic hypotension.
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DISCUSSION

The population of aged in India is about 7%. This number is bound to
increase with better medical facilities offered to the people.
Hypertension is more prevalent in the elderly. Age related changes in
the neurological and vasomotor systems make the elderly population
more prone to develop Orthostatic hypotension. Hypertension, by
itself impairs the regulatory mechanisms and antihypertensives used
to

treat

hypertension

are

important

causes

of

Orthostatic

hypotension.

Orthostatic hypotension is an easily identifiable disorder that does not
require sophisticated equipment for identification. It is important to
identify Orthostatic hypotension as it is associated with many
consequences. Orthostatic hypotension can lead to cerebral
hypoperfusive

states

like

Transient

ischemic

Cerebrovascular accidents, seizures and syncope.

attacks,

It can lead to

decreased quality of life by causing falls, fractures, increased
hospitalizations and death.
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This was a descriptive study of a comparative nature. A convenience
sample of 100 was selected for each group. Consecutive cases were
selected in both the groups. This study was done to assess the
prevalence of orthostatic hypotension among the elderly population
attending the out patient unit of a tertiary care hospital in South India.

The overall prevalence of orthostatic hypotension was 12.5%. Among
the hypertensive and non – hypertensive groups, the prevalence was
18 % and 7 % respectively. There was a statistically significant
difference (p < 0.05) in the prevalence of orthostatic hypotension
among the hypertensives and non hypertensives.

Shin C et al. showed that the prevalence of Orthostatic hypotension
at 0 and 3 min after standing was 12.3 and 2.9%, respectively. After
adjustment for age and other characteristics, hypertension was
associated with a 1.7-fold excess in the odds of Orthostatic
Hypotension in men and a 1.6-fold excess in women (P < 0.001).

A study done by Saez et al. showed the overall prevalence of OH
was 6.8% among elderly, 8.1% and 3.4% in hypertensives and
normotensives patients respectively (p < 0.05).
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Shimada et al. have proved that elderly hypertensives have a higher
chance of developing orthostatic hypotension owing to changes
accompanying the disease process itself, drugs used to treat
hypertension and age – related changes in related systems. Hence
elderly, especially hypertensives need to be followed up regularly.

A study done by Viramo et al showed the prevalence of orthostatic
hypotension was 25%.

A study by Lorenzini on 1010 patients showed that orthostatic
hypotension was very common( 35%) among community dwelling
elderly, and the prevalence was higher among elderly aged > 80
years and hypertensive subjects.

There was no statistically significant difference (P value > .05) in the
prevalence of orthostatic hypotension among males and females in
both the groups of patients.

A study done by Robertson et al showed that Orthostatic Hypotension
was unassociated with age, race, sex, body mass, time since eating,
symptoms, or other factors.
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A study done by Raiha et al showed abnormal postural systolic blood
pressure drop (-20 mm Hg or less) after standing for 3 minutes in
28.0% of subjects. There were no sex or age differences between the
subjects with postural hypotension. No predisposing factors for
postural hypotension other than elevated blood pressure were found.
Chronic cardiovascular diseases, disability, body mass index,
medication. Diastolic blood pressure drop, in particular after standing
for 1 minute, was associated with increased vascular mortality. In the
multivariate analysis, however, this association disappeared.

Among both hypertensives and non hypertensives, a higher
proportion

of

patients

aged 80

and above

had

orthostatic

hypotension. However, this was statistically insignificant (P value > .
05). The number of patients in this age group was probably
insufficient.

There was no relation of patient’s complaints to the prevalence of
orthostatic hypotension. Many patients who did complain of
symptoms actually failed to show a postural drop while many
asymptomatic patients had a significant drop. Studies done

53

previously have shown that few symptomatic patients without a
significant drop eventually showed orthostatic hypotension. High
frequency of symptoms without a significant drop could also be
explained by the increased likelihood of non – specific giddiness,
neck pain, shoulder pain among the elderly population. It becomes
imperative that all patients be checked for orthostatic hypotension,
regardless of symptoms. Moreover, symptomatic patients without
orthostatic hypotension should be checked repeatedly.

A review by Brian Olshansky states that Orthostatic Hypotension may
be symptomatic or asymptomatic. They may include lightheadedness,
dizziness, blurred vision, weakness, fatigue, cognitive impairment,
nausea, palpitations, tremulousness, headache, and neck ache. If the
patient has symptoms suggestive of, but does not have documented
orthostatic hypotension, repeated measurements of blood pressure
should be performed. Occasional patients may not manifest
significant falls in blood pressure until they stand for at least 10
minutes.

Diabetes Mellitus and Hypertension are common in the elderly.
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Hypertensive patients with Diabetes have been shown to have a
higher prevalence of orthostatic hypotension. Diabetics alone also
have a higher chance of orthostatic hypotension. In this study,
Diabetes

was

apparently

not

associated

with

an

increased

prevalence in both the groups.

The most commonly used drug to treat hypertension was a Calcium
channel blocker. 6 out of 23 (26%) cases using a calcium channel
blocker only, 1 out of 13 (7.6%) using a beta blocker and 1 out of 13 (
7.6%) using a Angiotensin converting enzyme inhibitor had
orthostatic hypotension. There was no statistically significant
difference (P > .05) in the prevalence of orthostatic hypotension
among the various single drug users.

A study done by Saez T et al showed no significant difference was
found in the prevalence of OH between those receiving (7.7%) or not
(8.6%) antihypertensive medication. No association was found either
between the prevalence of OH and the type or number of
antihypertensive drugs used.

Control of blood pressure was not related to the development of
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orthostatic hypotension (P Value > .05). 64 % of hypertensives
reached

optimum

Blood

pressure

control

while

36%

were

uncontrolled.

The study mentioned above showed that only 17.6% of the patients
reached hypertension optimal control (SBP < 140 and DBP < 90
mmHg). The prevalence of OH in the optimally controlled patients
was 5.3%, among the uncontrolled the prevalence was 8.9% (p <
0.05).

Another study by Burke et al showed Orthostatic hypotension was not
significantly related to treatment for hypertension, age, sex, or the
diagnosis of diabetes mellitus.
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Conclusion

1) Orthostatic hypotension is a common clinical disorder in
the elderly. There is no sex difference in the prevalence
of orthostatic hypotension.
2) The prevalence of Orthostatic hypotension is more
among hypertensives than non – hypertensives.
3) There is no significant relation between orthostatic

hypotension

and

the

symptoms

of

orthostatic

hypotension.
4) Orthostatic hypotension is not related to either the type or

number of drugs used in this study.
5) Development of Orthostatic hypotension has no relation
to control of hypertension.
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Annexure II - PROFORMA FOR ORTHOSTATIC HYPOTENSION
History
1. Name:
2. Age ------- 60 – 69 / 70 – 79 / > = 80 years
3. Sex ------- Male / Female
4. Duration of hypertension:
< = 5 years
6 – 14 years
> = 15 years
5. Anti - hypertensive Medications:
6. Symptoms ----- Yes / No
i.
ii.
iii.
7. Diabetes Mellitus ------ Yes / No
8. Last 5 blood pressure measurements
a.
b.
c.
d.
e.

Examination
Sitting blood pressure:
Lying Blood pressure:
Standing blood pressure
1 min :
3 min :

