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W hen an individual stands up, the auto-
nomic nervous system ensures that ade-
quate blood flow keeps the heart pumping 
and the brain perfused, in addition to 

preventing almost a liter of blood from pooling in the abdo-
men and lower extremities. The cardiac output that is caused 
by standing and the drop in blood pressure stimulates a 
reflex response by baroreceptors that increases sympathetic 
outflow and decreases vagal nerve activity.1 Baroreflex path-
ways send coordinated signals to the heart to increase heart 
rate and cardiac output. The coordinated signals are also 
sent to arterioles and venules to increase systemic vascular 
resistance. Vasoconstriction of the splanchnic-mesenteric 
bed in the abdomen, mediated by alpha-adrenergic recep-
tors, plays an important role because this vascular bed 
accounts for up to 30% of total blood volume.2 

In the normal body, these complex actions maintain a 
similar level of blood pressure whether supine, sitting, or 
standing.2,3 Orthostatic hypotension (OH) occurs when 
the body is unable to maintain the same blood pres-
sure when standing. A consensus statement, developed 
and endorsed by international experts, defines OH as a 
sustained reduction of systolic blood pressure (SBP) of at 
least 20 mm Hg or diastolic blood pressure (DBP) of at 
least 10 mm Hg within 3 minutes of standing. However, 
with the head-up tilt (HUT) test, a decrement of 30 mm 
Hg is more appropriate.1,4 

Pathophysiology of Orthostatic Hypotension

OH has both non-neurogenic and neurogenic causes 
that can be acute or chronic.5 It can be multifactorial, 
with non-neurogenic causes more common than neuro-
genic causes. For example, dehydration and drug therapy 
can contribute to the development of OH in an elderly 
patient.6 Non-neurogenic causes of OH fall into 3 catego-
ries: hypovolemia, cardiac pump failure, and venous pool-
ing. Hypovolemia has myriad causes, ranging from acute 
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dehydration due to nausea and vomiting to chronic blood 
loss from colon cancer or gastric ulcers. Cardiac pump fail-
ure can be caused by bradycardia, tachyarrhythmia, aortic 
stenosis, myocardial infarction (MI), or pericarditis. Venous 
pooling can be caused by prolonged standing, such as when 
a soldier faints while standing in formation; however, it can 
also be caused by fever, severe varicose veins, postprandial 
dilation of splanchnic blood vessels, and heat exposure.5 

Drugs cause or exacerbate OH through a variety of 
mechanisms that mimic the primary non-neurogenic 
causes of OH: hypovolemia, cardiac pump failure, and 
venous pooling. Classes of drugs that commonly cause 
OH include diuretics (ie, hypovolemia) and alpha1-adren-
ergic antagonists (reduced systemic vascular resistance).7,8 
OH with the nondihydropyridine calcium channel block-
ers diltiazem and verapamil is attributed to their negative 
inotropic and chronotropic effects.9 Nitrates induce OH 
by causing vasodilation.9 

In neurogenic orthostatic hypotension (NOH), 
impaired vasoconstriction is caused by inadequate release 
of norepinephrine from sympathetic vasomotor neu-
rons.1 In addition to having inadequate vasoconstriction, 
patients with NOH may have an inadequate increase in 
heart rate when they stand up.1 This stands in contrast 
to the exaggerated increase in heart rate that occurs 
with OH due to hypovolemia.10 NOH occurs primarily 
in autonomic degenerative disorders that are character-
ized by abnormal accumulation of alpha-synuclein. The 
synucleinopathies include Parkinson’s disease (PD), mul-
tiple system atrophy (MSA), Lewy body dementia, and 
pure autonomic failure (PAF). In addition to experiencing 
NOH, patients with these conditions experience other 
forms of autonomic dysfunction, including erectile dys-
function, neurogenic bladder, and constipation.11 

NOH can also be caused by peripheral neuropathies, 
such as diabetic neuropathy, amyloidosis, and Guillain-
Barré syndrome; it also occurs with spinal cord injury.5 Just 
as drugs can mimic non-neurogenic causes of OH, they can 
exacerbate the defect in sympathetic nerve activity that 
is characteristic of NOH. For example, alpha-adrenergic 
agonists (ie, clonidine, guanfacine) reduce sympathetic out-
flow from the central nervous system. Monoamine oxidase 
inhibitors may cause OH by depleting norepinephrine.12 

Epidemiology

OH is common in elderly patients and increases with 
age. In the longitudinal Cardiovascular Health Study, the 
prevalence of symptomatic OH increased from 14.8% in 
patients aged 65 to 69 years to 26% in patients 85 years or 

older.13 The incidence of OH is also greater in frail popula-
tions, with a prevalence as high as 50% in nursing homes 
compared with 6.4% in community-living elderly.14,15  
Common causes of OH in elderly patients include drugs, 
dehydration or volume depletion, and heart failure (HF).5 

In contrast to OH in elderly patients, NOH is rare 
enough to be classified as an orphan disease in the 
United States.16 Symptomatic NOH is estimated to affect 
approximately 80,000 patients with PD, MSA, or PAF.17 
NOH is present in approximately 80% of patients with 
MSA, occurring within the context of rapidly progressing 
autonomic failure, Parkinsonism, and cerebellar ataxia.18 
It is present in about half of patients with Lewy body 
dementia.19 The reported prevalence of NOH in PD var-
ies widely, with estimates ranging from 18% to 58%.20,21 
The point prevalence of OH in PD was 30.1% (95% CI, 
22.9%-38.4%) in a meta-analysis that pooled data from 
25 studies.22 In the population-based Rochester Diabetic 
Neuropathy Study, the incidence of OH was 8.4% among 
patients with type 1 diabetes and 7.4% among patients 
with type 2 diabetes.23 In 65 patients with biopsy-proven 
amyloidosis, 74% had orthostatic intolerance.24 

Prognosis and Associated Comorbidities

Epidemiologic studies suggest that OH in elderly 
patients increases the risk of frequent falling, syncope, 
chronic kidney disease, stroke, HF, coronary events, and 
all-cause mortality.13,25-32 In 2004, the rate of hospitaliza-
tion associated with OH was 36 per 100,000 adults in the 
United States.33 In addition, among the approximately 
80,000 admissions of patients with OH that year, 4% were 
associated with PD, 4% with autonomic neuropathy, and 
0.9% with abnormal degeneration of basal ganglia. In con-
trast to extensive data about the prognosis of OH in elder-
ly patients, few studies describe the prognosis in NOH. 

Maule and colleagues described the course of NOH 
in 104 patients (45 with MSA, 43 with PD, 9 with PAF, 
and 7 with other autonomic neuropathies) treated at 
an Italian center over 14 years. More than half of the 
patients either had comorbid cardiovascular disorders 
(primarily hypertension) or developed cardiac complica-
tions (primarily HF) during the course of their disease. 
Forty-four (42.3%) had died by the end of follow-up, with 
the highest mortality in patients with MSA. The death 
rate was higher in patients with comorbid cardiovascular 
disease (53% vs 31%, P = .04). Infection, respiratory diseas-
es, and cachexia were the most common causes of death. 
Patients with NOH had a 3-fold higher risk of death than 
the general population in that geographic area.34
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A French treatment center followed 31 NOH patients 
with autonomic failure (7 with MSA, 10 with PD, and 7 
with PAF) over successive 19-day periods in August 2003 
and 2004.35 There was a dramatic heat wave in Europe dur-
ing the observation period in August 2003, followed by a 
normal summer in 2004. The primary goal of the study was 
to document the effects of heat exposure, a factor known 
to exacerbate NOH. Clinical events were compared with a 
control group of PD patients who did not have NOH. 

In 2003, 45.1% of NOH patients experienced at least 
1 clinical adverse event compared with 11.5% of control 
patients. Ten events were severe in patients with NOH 
(6 fractures due to falls, 2 cases of head trauma due to 
syncope, 1 case of dehydration, and 1 hip fracture after 
discontinuation of midodrine) compared with none in 
control patients (P = .0025). During the year, 5 patients with 
NOH died (2 sudden deaths, 1 brain hemorrhage, 1 MI, 
and 1 respiratory event). During the second study period, 
in 2004, 42.3% of NOH patients experienced at least 1 clini-
cal adverse event compared with 12% of control patients. 
These rates were similar to the summer before, but there 
were fewer severe events in NOH patients in the second 
year (2 cases of severe dehydration and 1 fall with head 
trauma). This study demonstrates the harmful effect of heat 
on patients with NOH. However, with 7 fractures due to 
falls, 3 cases of head trauma, and 5 deaths over 1 year in a 
cohort of 31 patients, it also documents substantial morbid-
ity and mortality in patients with severe NOH.35

Signs and Symptoms of NOH

Patients with NOH tend to have more severe symp-
toms than patients with OH due to other causes.2,3 They 

can experience dramatic drops in blood pressure during 
the day, especially after meals. Debilitating symptoms can 
make it difficult to complete simple activities of daily liv-
ing36 because patients live in fear of falling, with attendant 
risks of fractures and trauma.34 This can lead them to limit 
physical activities and become debilitated, which further 
aggravates orthostatic intolerance. As a result, patients 
may suffer from depression, social isolation, and poor 
quality of life (QOL).36 The Symptom Grade of Orthostatic 
Intolerance (SGOI) is used to describe the severity of NOH 
based on symptoms, standing time, ability to complete 
activities of daily living, and blood pressure measurements 
(see Table 12). Most of the patients seen by a physician are 
highly symptomatic and are in grades III and IV.37 In the 
managed care environment, this scale has utility in assess-
ing the need for pharmacotherapy, in that patients with 
grades III or IV are likely to need aggressive therapy.  

Worsening morning symptoms are related to hypovo-
lemia, which are secondary to supine hypertension and 
nocturnal pressure diuresis.1 Throughout the day, symp-
toms are triggered by exposure to orthostatic stressors. 
Postprandial worsening, due to venous pooling in the 
splanchnic mesenteric bed, occurs within 30 minutes of 
a meal and typically lasts about 1 hour2; this effect has 
been reported to be worse with breakfast and high-carbo-
hydrate meals compared with other meals.38,39 Drinking 
alcohol, especially with a meal, also exacerbates NOH 
through vasodilation.2 Exacerbation of NOH by high 
ambient temperatures is due to vasodilation of skin ves-
sels, while vigorous exercise can cause muscle vasodila-
tion, especially at the end of exercise.39 Prolonged bed rest 
because of deconditioning can also exacerbate NOH.2 

n  Table 1. Symptom Grade of Orthostatic Intolerance2

Orthostatic Symptoms Standing Time 
(minutes)

Activities of Daily Living Blood Pressure

Grade I
Infrequent, inconsistent, or 
only if orthostatic stress

~15 Unrestricted May or may not be abnormal

Grade II
Frequent (≥once weekly), com-
monly with orthostatic stress

~5 Some limits
Some changes (OH; 50% reduc-
tion in pulse pressure, excessive 
blood pressure oscillations)

Grade III
On most occasions; regu-
larly unmasked by orthostatic 
stressors

~1 Marked limitations OH present 50% of the time

Grade IV Symptoms consistently present <1
Seriously incapacitated; bed-ridden 
or wheelchair-bound; syncope/pre-
syncope with attempts to stand

OH consistently present

OH indicates orthostatic hypotension.
Adapted from Low PA, Singer W. Lancet Neurol. 2008;7(5):451-458.



VOL. 21, NO. 13	 n  THE AMERICAN JOURNAL OF MANAGED CARE  n	 S251

Neurogenic Orthostatic Hypotension: Pathophysiology and Diagnosis

Acute causes of non-neurogenic OH, such as drugs and 
dehydration, can worsen NOH. For example, NOH may 
be exacerbated by the treatment of PD with levodopa-
carbidopa and other drugs.8,40 

During evaluation at the Mayo Autonomic Reflex 
Laboratory, symptoms and aggravating factors were char-
acterized in 90 patients with severe NOH. Three diseases 
were responsible for 90% of cases in this group: PAF, MSA, 
and autonomic neuropathy, including diabetic neuropa-
thy. Based on a mean Composite Autonomic Symptom 
Score (CASS) of 6.9, patients had moderate to severe 
autonomic failure and the severity of NOH symptoms 
correlated with the severity of autonomic failure.38 These 
patients tended to be in grades III and IV on the SGOI.37

The most commonly reported symptoms of orthostat-
ic intolerance included lightheadedness (88%), weakness 
(72%), impaired cognition (47%), blurred vision (47%), 
tremulousness (38%), and vertigo (37%).38 Half of patients 
developed symptoms within less than 1 minute of stand-
ing and 75% of patients developed symptoms within 5 
minutes of standing. Orthostatic stressors that exac-
erbated OH included prolonged standing (58%), exer-
cise (53%), warm temperatures (32%), and eating (24%). 
Symptoms of autonomic hyperactivity (palpitations, 
tremulousness, anxiety, and nausea) occurred in patients 
who were younger or had autonomic neuropathies, like-
ly because they suffered from partial autonomic failure. 
Syncope was not a predominant symptom, with 58% of 
patients reporting that they had never lost conscious-
ness completely, 28% reporting syncope less than once a 
month, and 14% reporting it more frequently. Although 
about half of patients reported that their symptoms were 
not worse at a particular time of day, 34% had exacerba-
tion early in the morning.38 Other nonspecific symptoms 
of NOH include fatigue, leg buckling, orthostatic dys-
pnea, and chest pain.1

In the Mayo Autonomic Reflex Laboratory study, 
about half of patients with NOH reported difficulty 
concentrating.38 This symptom was most common in 
patients older than 70 years, and it was the only symptom 
of orthostatic intolerance in some patients.41 Identifying 
NOH as the cause of atypical symptoms such as this is 
especially important, both to avoid an incorrect diagnosis 
of possible dementia and to offer access to drug therapy 
that can dramatically improve cognition.38 

In NOH, a characteristic form of pain affects the back of 
the head and muscles in the neck in a coat-hanger distribu-
tion and may be due to ischemia of large neck muscles.42 In 
a study in 22 patients with severe adrenergic impairment, 

almost 60% reported experiencing a coat-hanger ache dur-
ing daily activities.43 Pain would typically occur with 3 to 5 
minutes of standing, had a slower onset during sitting, and 
was relieved within 5 to 20 minutes of lying down. 

Patients with NOH become symptomatic when 
standing SBP falls below the range of cerebrovascular 
autoregulation.44 In the autoregulated range of SBP, 
which is typically between 80 and 150 mm Hg, cerebral 
blood flow remains constant in spite of changes in 
blood pressure. Some patients with NOH have expan-
sion of this range with lower pressures down to about 
60 mm Hg and may be asymptomatic in spite of large 
falls in blood pressure.45,46 

Quality of Life With NOH

Considering that NOH is an orphan disease, it is not 
surprising that studies have not formally assessed QOL 
in patients who have NOH. Nonetheless, the majority of 
reports allude to impairment of QOL.2,6,47 One can safely 
estimate that QOL is poor for many patients because 
they may be wheelchair-bound, disabled by their symp-
toms, and have difficulty completing activities of daily 
living without assistance. 

QOL has been found to be substantially impaired in 
patients with postural tachycardia syndrome, another 
disorder that is characterized by orthostatic intolerance 
and autonomic dysfunction.48 Patients reported impair-
ment across multiple domains of the short form (SF)-36, 
including physical functioning, role functioning, bodily 
pain, general health, vitality, and social functioning. 
Another study reported low QOL in patients with MSA, 
with patients reporting life satisfaction as low (mean 
score of 39 on a 100-point visual analog scale).49 The aver-
age Physical Component Score on the SF-36 was 26.0 ± 
8.7, 1.5 standard deviations below the mean for a cohort 
of healthy people of an equivalent age.  

Supine Hypertension in NOH

Approximately half of patients with NOH also have 
supine hypertension (SH).10,50 Consensus has not been 
reached about the level of blood pressure that defines 
SH, but studies on NOH and SH have defined SH as 
150 to 180/≥90 mm Hg.6,50 The baseline blood pressure 
determines the size of the fall in orthostatic blood pres-
sure; therefore, a reduction in SBP of at least 30 mm Hg 
may be a more appropriate criterion for OH than at least 
20 mm Hg in patients with SH.1 

Patients with SH experience a pressure diuresis if they 
lie flat at night. The resulting volume depletion worsens 
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orthostatic symptoms in the morning.51 The clinical sig-
nificance of SH has not been established in longitudinal 
studies, but in cross-sectional studies of patients with 
autonomic faxilure, it has been linked to renal impair-
ment and left ventricular hypertrophy.52-54 Avoiding a 
supine blood pressure ≥180/110 mm Hg is a practical 
management goal for patients with SH.2 First-line man-
agement of SH includes raising the head of the bed by 
inches, if necessary by 6 to 9 inches (10° to 20°), and 
avoiding the supine position during the day.10  

Diagnosis of NOH

The initial diagnosis of NOH is based on blood pres-
sure and heart rate measurements taken after the patient 
has been supine for at least 5 minutes, and then after 1 
and 3 minutes of active standing.10 In addition to the 
substantial reductions in blood pressure when standing, 
as specified in the definition of OH, the diagnosis of 
NOH is likely when the associated increase in heart rate 
is less than 15 beats per minute.55 The initial diagnosis 
can be based on auscultatory or oscillometric measure-
ments during active standing in the clinic or in an auto-
nomic laboratory, where patients are placed on a tilt 
table in the head-up position at an angle of at least 60°.39 
HUT, which evaluates the blood pressure and heart rate 
response to tilt, can help distinguish between NOH and 
postural tachycardia syndrome.11 European guidelines 

recommend HUT if the active standing test is negative, 
especially if the patient’s history suggests OH.56 

It should be noted that patients with milder NOH may 
have a normal or exaggerated heart rate increment.57 The lat-
ter is due to a preserved and increased sympathetic response, 
which can manifest as orthostatic tachycardia and increased 
orthostatic plasma norepinephrine. These patients typically 
also have symptom of sympathetic activation, such as palpi-
tations, tremulousness, sweatiness, and nausea.58 

Patients may be asked to maintain a diary documenting 
supine and standing blood pressures throughout the day, 
as well as their symptoms and blood pressure response to 
orthostatic stressors (eating, exercise, etc). Sensitivity may 
be increased by obtaining blood pressure measurements 
in the morning, when NOH may be worst.10 Diaries like 
these help physicians to determine a patient’s level of 
impairment and orthostatic stressors that patients need 
to avoid or minimize. These diaries also provide a good 
opportunity to educate patients about strategies to help 
manage their exposure to orthostatic stressors. 

Autonomic testing confirms the clinical diagnosis (see 
Table 211). During continuous blood pressure monitoring 
of the Valsalva maneuver, a diagnosis of NOH is indicated 
by an exaggerated and sustained decrease in blood pres-
sure without a compensatory increase in heart rate during 
straining (phase 2), a lack of reflex vasoconstriction shown 
through a loss of late phase 2 and blood pressure over-

n  Table 2. Some Tests of Autonomic Nervous System Function11 

Test ANS Evaluated Pathways Interpretation

Quantitative sudomotor 
axon reflex test

Postganglionic  
sudomotor axon

Axon reflex
Integrity of postganglionic axon or  
sweat gland

Thermoregulatory  
sweat test

Thermoregulatory pathway 
from hypothalamus to 
sweat gland

Central, preganglionic, 
postganglionic pathways 
and eccrine sweat gland

Provides accurate patterns of anhidrosis; 
pattern can suggest site of lesion

Heart rate variability Cardiovagal function
Vagal afferent and efferent 
pathways

Normal or impaired cardiovagal function

Valsalva ratio Cardiovagal function
Vagal pathway mediating 
baroreflex function

Normal or impaired cardiovagal function

Blood pressure and heart 
rate responses to Valsalva 
Maneuver

Adrenergic function and 
baroreflex sensitivity

Baroreflex afferents and 
efferents

Baroreflex function, both vagal and 
adrenergic

Head-up tilt Baroreflex function
Baroreflex afferents and 
efferents

Detection of OH

Plasma norepinephrine 
supine/standing

Adrenergic terminals and 
baroreflexes

Baroreflexes and adrenergic 
terminals 

Norepinephrine supine provides index of 
postganglionic adrenergic fibers; response 
to standing evaluates baroreflex unloading

ANS indicates autonomic nervous system; OH, orthostatic hypotension.
Printed with permission from Low PA, Tomalia VA, Park KJ. J Clin Neurol. 2013;9(1):1-8.



VOL. 21, NO. 13	 n  THE AMERICAN JOURNAL OF MANAGED CARE  n	 S253

Neurogenic Orthostatic Hypotension: Pathophysiology and Diagnosis

shoot, and delayed blood pressure recovery.59,60 By 
determining the distribution, severity, and progres-
sion of autonomic dysfunction with autonomic 
testing, a physician can distinguish between the 
synuceinopathies.11 Such tests include the auto-
nomic reflex screen, thermoregulatory sweat test, 
measurement of supine and standing norepineph-
rine, and 24-hour urinary sodium. 

The autonomic reflex screen includes the 
quantitative sudomotor axon reflex tests of 
cardiovagal function (heart rate variability and 
Valsalva ratio), and tests of adrenergic reflex func-
tion (beat-to-beat blood pressure and heart rate 
responses to the Valsalva maneuver and HUT). 
The 24-hour urinary sodium helps determine if 
the patient is drinking enough fluids and ingest-
ing enough salt. Urine volume of 1500 to 2500 
mL in 24 hours indicates adequate fluid intake, 
while urinary sodium excretion of more than 170 
mmol/24 hours indicates adequate salt intake.61 

The diagnosis of NOH should consider 2 
variants: initial and delayed OH.1 In initial OH, 
a transient drop in blood pressure (≥40 mm Hg 
SBP or ≥20 mm Hg DBP) occurs within about 15 
seconds of standing. Initial OH can cause syn-
cope and may be caused by a transient mismatch 
between cardiac output and peripheral vascu-
lar resistance. Patients may report that, when 
standing up quickly, they experience transient 
orthostatic symptoms and feel normal immedi-
ately afterward. Continuous beat-to-beat blood 
pressure monitoring is used to detect initial OH 
because blood pressure changes are too fleeting 
to be detected with auscultatory or oscillometric 
measurements.62 

Delayed OH is defined as a drop in blood 
pressure that does not occur until after at least 
3 minutes of standing.1 One study found that 
patients with delayed NOH were younger and 
had smaller drops in blood pressure during the 
Valsalva maneuver, suggesting that delayed OH 
may represent earlier or less severe autonomic 
failure63; however, longitudinal studies have not 
been performed to confirm this. A study in more 
than 600 patients undergoing prolonged tilt 
testing used logistic regression to determine the 
minimum duration of testing needed to detect 
delayed OH.64 The study results showed that 30 
minutes was long enough to detect delayed OH 

n  Table 3. Orthostatic Grading Scale37 

1.  Frequency of orthostatic symptoms:
0  I never or rarely experience orthostatic symptoms when I stand up.
1  I sometimes experience orthostatic symptoms when I stand up.
2  I often experience orthostatic symptoms when I stand up.
3  I usually experience orthostatic symptoms when I stand up.
4  I always experience orthostatic symptoms when I stand up.

2.  Severity of orthostatic symptoms:
0  I do not experience orthostatic symptoms when I stand up.
1  I experience mild orthostatic symptoms when I stand up.
2  I experience moderate orthostatic symptoms when I stand up 

and sometimes have to sit back down for relief.
3  I experience severe orthostatic symptoms when I stand up and 

frequently have to sit back down for relief.
4  I experience severe orthostatic symptoms when I stand up and 

regularly faint if I do not sit back down.

3.  Conditions when orthostatic symptoms occur:
0  I never or rarely experience orthostatic symptoms under any 

circumstances.
1  I sometimes experience orthostatic symptoms under certain condi-

tions, such as prolonged standing, a meal, exertion (eg, walking), or 
when exposed to heat (eg, hot day, hot bath, hot shower).

2  I often experience orthostatic symptoms under certain conditions, 
such as prolonged standing, a meal, exertion (eg, walking), or 
when exposed to heat (eg, hot day, hot bath, hot shower).

3  I usually experience orthostatic symptoms under certain condi-
tions, such as prolonged standing, a meal, exertion (eg, walking), 
or when exposed to heat (eg, hot day, hot bath, hot shower).

4  I always experience orthostatic symptoms when I stand up; the 
specific conditions do not matter.

4.  Activities of daily living:
0  My orthostatic symptoms do not interfere with activities of daily 

living (eg, work, chores, dressing, bathing). 
1  My orthostatic symptoms mildly interfere with activities of daily 

living (eg, work, chores, dressing, bathing). 
2  My orthostatic symptoms moderately interfere with activities of 

daily living (eg, work, chores, dressing, bathing). 
3  My orthostatic symptoms severely interfere with activities of daily 

living (eg, work, chores, dressing, bathing). 
4  My orthostatic symptoms severely interfere with activities of daily 

living (eg, work, chores, dressing, bathing). I am bed-ridden or 
wheelchair-bound because of my symptoms.

5.  Standing time:
0  On most occasions, I can stand as long as necessary without 

experiencing orthostatic symptoms.
1  On most occasions, I can stand more than 15 minutes before 

experiencing orthostatic symptoms.
2  On most occasions, I can stand 5 to 14 minutes before experienc-

ing orthostatic symptoms.
3  On most occasions, I can stand 1 to 4 minutes before experienc-

ing orthostatic symptoms.
4  On most occasions, I can stand less than 1 minute before experi-

encing orthostatic symptoms.

Reprinted from Mayo Clin Proc. 80(3), Schrezenmaier C, Gehrking JA, Hines SM, 
Low PA, Benrud-Larson LM, Sandroni P. Evaluation of orthostatic hypotension: 
relationship of a new self-report instrument to laboratory-based measures, 330-
334, Copyright (2005), with permission from Elsevier.
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in patients aged at least 65 years, while 40 min-
utes was necessary in younger patients. 

Ambulatory blood pressure monitoring 
(ABPM) can capture the wide fluctuations in 
blood pressure experienced by patients with NOH. 
It can help confirm the diagnosis in patients who 
report OH symptoms but have equivocal blood 
pressure measurements in the office or on the 
tilt test.65 ABPM records only blood pressure 
and not posture, so its utility can be enhanced 
by documenting the patient’s posture during 
monitoring.10 It also has a role in the diagnosis 
and monitoring of SH.66 A study that compared 
ABPM with office tilt test measurements found 
that supine office blood pressure values were pre-
dictive of nocturnal SH.65 A study that enrolled 
74 patients with MSA or PD with and without 
autonomic failure compared 24-hour ABPM with 
HUT to diagnose OH.67 Using the standing test 
during 24-hour ABPM, a reduction in SBP of at 
least 20 mm Hg had sensitivity and specificity of 
82% and 100% (area under the curve 0.91; 95% CI, 
0.84-0.98), respectively, in differentiating between 
patients with and without OH.

Several factors may contribute to the diag-
nosis of NOH being missed. One reason is that 
symptoms of lightheadedness may be absent. 
Additionally, patients may instead have subtle 
symptoms, such as cognitive slowing.38 Another 
reason is that a patient may truly be asymptom-
atic, due to expansion of the autoregulated range.46 
Awareness of this rare disease also presents a 
problem because it is understandably low among 
both clinicians and patients. In addition, patients 
may attribute NOH symptoms to their primary 
disorder. An online survey collected data from 
178 patients with disorders that may be affected 
by NOH (PD, MSA, PAF, dopamine beta-hydrox-
ylase deficiency, and nondiabetic autonomic neu-
ropathy) and their caregivers (n = 180).68 Although 
most patients reported experiencing at least 1 
symptom of NOH, 24% of patients and 22% of 
caregivers had never heard of NOH.

Tools for Assessing NOH Symptoms

Two self-report questionnaires have been 
developed specifically to assess symptoms in 
patients with NOH: the Orthostatic Grading 
Scale (OGS; Table 337) and the Orthostatic 

n  Figure 1a. Orthostatic Hypotension Questionnaire69 

AUTONOMIC DYFUNCTION SCORES
ORTHOSTATIC HYPOTENSION QUESTIONNAIRE (OHQ)

Patient Instructions:

We are interested in measuring the symptoms that occur because of your 
problem with low blood pressure (orthostatic hypotension) and the degree 
that those symptoms may interfere with your daily activity. It is important 
that we measure the symptoms that are due ONLY to your low blood 
pressure, and not something else (like diabetes or Parkinson’s disease). 
Many people know which of their symptoms are due to low blood pres-
sure. Some people who have recently developed problems with low blood 
pressure may not easily distinguish symptoms of low blood pressure from 
symptoms caused by other conditions. In general, symptoms of your low 
blood pressure problem will appear either upon standing or after you have 
been standing for some time, and will usually improve if you sit down 
or lie down. Some patients even have symptoms when they are sitting 
which might improve after lying down. Some people have symptoms that 
improve only after sitting or lying down for quite some time.

Please answer the questions on the following pages, keeping in 
mind that we want to know only about those symptoms that are 
from your problem with low blood pressure.

n  Figure 1b. Orthostatic Hypotension Questionnaire69 

OH SYMPTOM ASSESSMENT (OHSA)

Please tick the number on the scale that best rates how severe your 
symptoms from low blood pressure have been on the average over the 
past week. You should respond to every symptom. If you do not experi-
ence the symptom, circle zero (0).

YOU SHOULD RATE ONLY THE SYMPTOMS THAT ARE DUE TO YOUR 
LOW BLOOD PRESSURE PROBLEM.

1. Dizziness, lightheadedness, feeling faint, or feeling like you 
might black out

None   0o  1o  2o  3o  4o  5o  6 o  7o  8o  9o  10o    Worst possible

2. Problems with vision (blurring, seeing spots, tunnel vision, etc.)

None   0o  1o  2o  3o  4o  5o  6 o  7o  8o  9o  10o    Worst possible

3. Weakness

None   0o  1o  2o  3o  4o  5o  6 o  7o  8o  9o  10o    Worst possible

4. Fatigue

None   0o  1o  2o  3o  4o  5o  6 o  7o  8o  9o  10o    Worst possible

5. Trouble concentrating

None   0o  1o  2o  3o  4o  5o  6 o  7o  8o  9o  10o    Worst possible

6. Head/neck discomfort

None   0o  1o  2o  3o  4o  5o  6 o  7o  8o  9o  10o    Worst possible
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Hypotension Questionnaire 
(OHQ; Figure 1a-c69).37,69 These 
instruments may be used in 
diagnosis to assess progres-
sion of NOH and to assess 
the response to pharmaco-
therapy in clinical practice.41 
The OHQ has been used to 
evaluate the clinical efficacy 
of droxidopa and midodrine 
for NOH in clinical trials.70,71 

The OGS, which was 
adapted from the autonomic 
symptom profile, has 5 items 
that address the frequency and 
severity of orthostatic symp-
toms, relationship of symp-
toms to orthostatic stressors, 
and impact of symptoms on 
activities of daily living and 
standing time.2,37 Scores for 
each item are summed to 
provide a total score for the 
instrument, ranging from 0 
for no impairment to 20 for 
maximal impairment. The 
OGS robustly correlated with 
autonomic deficits on the 
CASS in patients undergoing 
full autonomic laboratory evaluation. Using a CASS 
adrenergic subscore of at least 3, an OGS score of at least 
9 had sensitivity of 65.6% and specificity of 69.2%.37 

The OHQ has 2 domains: OH symptoms and their 
impact on walking.69 The 6-item Orthostatic Hypotension 
Symptom Assessment (OHSA) asks about dizziness/
lightheadedness, vision disturbance, weakness, fatigue, 
trouble concentrating, and head or neck discomfort. The 
4-item Orthostatic Hypotension Daily Activity Scale 
(OHDAS) assesses the interference of NOH with daily 
activities: standing a short time, standing a long time, 
walking a short time, and walking a long time. Patients 
score items on a scale of 0 to 10 for the average severity 
of symptoms over the past week. Two factors raise ques-
tions about content validity of the OHQ: the question-
naire asks patients to rate only symptoms related to their 
low blood pressure problem and to average the severity of 
their symptoms over the past week.72 An improvement of 
0.8 to 1.0 units is considered a minimal important change 
on the OHSA, OHDAS, and OHQ composite score.69

A study in 201 patients with PD evaluated the rela-
tionship between the orthostatic drop, standing blood 
pressure, and symptoms of OH as characterized by the 
OHQ. Using the criteria of a 20/10 mm Hg drop in blood 
pressure for the diagnosis of NOH, 50% of patients in the 
cohort met the diagnosis and 33% of them were symptom-
atic. Using the criteria of a 30/15 mm Hg drop in blood 
pressure, 30% of patients met the diagnosis and 44% were 
symptomatic. A mean standing blood pressure lower 
than 75 mm Hg had 97% sensitivity and 98% specificity 
for detecting symptomatic OH. The authors propose a 
mean standing blood pressure lower than 75 mm Hg as a 
marker for determining if OH symptoms are substantial 
enough for pharmacotherapy.73

SUMMARY

Although NOH is rare disorder, it is important for 
managed care clinicians to recognize signs and symptoms 
of the disease and orthostatic stressors that aggravate it. 

n  Figure 1c. Orthostatic Hypotension Questionnaire69 

OH DAILY ACTIVITY SCALE (OHDAS)

We are interested in how the low blood pressure symptoms that you experiences affect 
daily life. Please rate each item by ticking the number that best represents how much on 
the average the activity has been interfered with over the past week by the low blood pres-
sure symptoms you have experienced.

If you cannot do the activity for reasons other than low blood pressure, please check the box at right.

1. Activities that require standing for a short time

No  
Interference

  0o  1o  2o  3o  4o  5o  6 o  7o  8o  9o  10o  Complete  
Interference

         o 

2. Activities that require standing for a long time

No  
Interference

  0o  1o  2o  3o  4o  5o  6 o  7o  8o  9o  10o  Complete  
Interference

         o 

3. Activities that require walking for a short time

No  
Interference

  0o  1o  2o  3o  4o  5o  6 o  7o  8o  9o  10o  Complete  
Interference

         o 

4. Activities that require walking for a long time

No  
Interference

  0o  1o  2o  3o  4o  5o  6 o  7o  8o  9o  10o  Complete  
Interference

         o 

Reprinted with permission from Springer Science+Business Media: The Orthostatic Hypotension Question-
naire (OHQ): validation of a novel symptom assessment scale. Clin Auton Res, 22(2): 2012, 79-90, Kaufmann 
H, Malamut R, Norcliffe-Kaufmann L, Rosa K, Freeman R, Appendix, Copyright Springer-Verlag 2011.

Cannot do for 
other reasons  
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Report

Clinicians are better able to care for patients with NOH 
if they understand the prognosis, the significance of SH, 
and the diagnostic process. Assessment tools such as the 
SGOI, the OGS, and the OHQ have a role in clinical 
practice. The SGOI can help to assess whether a patient’s 
condition is severe enough to benefit from pharmaco-
therapy. The OGS and OHQ questionnaires have a role 
in diagnosis, as well as assessing progression and evaluat-
ing the response to pharmacotherapy. 
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