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Correlation Between Orthostatic Symptoms and Autonomic

Parameters During the Head-Up Tilt Test

Hyun Ah Kim, MD

Department of Neurology, Keimyung University School of Medicine, Daegu, Korea

Background: The aims of the present study were to identify the orthostatic symptoms occurring during the head-up tilt
(HUT) test and to compare the autonomic parameters in patients with and without symptoms during the HUT test.

Methods: We retrospectively collected autonomic data from patients presenting with autonomic symptoms including
orthostatic dizziness over a 1-year period. A standardized battery of autonomic tests was performed, including the HUT
test, Valsalva maneuver (VM), heart rate (HR) deep breathing test, and quantitative sudomotor axon reflex test (QSART)
using Finometer devices to record the beat-to-beat blood pressure (BP) and HR response. We also investigated the
patients” symptoms during the HUT test and compared the autonomic parameters between patients with and without

orthostatic symptoms.

Results: In total, 898 patients who submitted to autonomic function tests were included in this study. Of these, 17%
(157/898) complained of various kinds of symptoms during tilting, while the remainder denied any symptoms. Patients
complained of atypical symptoms, such as leg or back pain, tingling sensation in the leg, and difficulty breathing or chest
tightness, as well as typical orthostatic symptoms. The BP decrease and the HR increase during the HUT test were greater

in the symptomatic group. A prolonged pressure recovery time during VM, a lower sweat output during QSART, and a
higher composite autonomic severity score were observed in the symptomatic group.
Conclusions: Approximately one-fifth of the patients complained of symptoms during the HUT test, and those

symptoms were strongly correlated with the autonomic parameters suggestive of impaired compensative mechanisms

in response to a BP fall.
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Table. Comparison of demographic and autonomic parameters in patients with or without orthostatic symptoms

Patients with OS Patients without OS p-value

Age 51.95420.02 56.46+17.37 0.01
Sex (Male) 68 (43) 336 (45) 0.66
Hypertension 36 (23) 200 (27) 0.32
Diabetes 25 (16) 126 (17) 0.82
Heart disease 10 (6) 77 (10) 0.14
Orthostatic hypotension 67 (43) 182 (25) <0.01
Postural tachycardia syndrome 26 (17) 47 (6) <0.01
HRDB test (n=811)

E:I ratio 1.21£0.22 1.2340.82 0.79

HR response 12.28+10.22 12.23£10.73 0.96
Tilt table test (n=898)

Fall of SBP -13.04+20.49 -4.43+15.10 <0.01

Increase of HR 12.92+9.14 9.73+7.80 <0.01
Valsalva test (n=583)

Fall of MBP in Phase IT E -10.274£8.72 -9.7348.24 0.56

Increase of MBP in Phase IT L 10.78+12.21 12.39+12.21 0.23

Increase of MBP in Phase IV 13.35+15.24 15.83+15.32 0.14

PRT 6.21£10.03 4.10+5.84 0.04

Valsalva ratio 1.56+0.38 1.55+0.34 0.78
QSART (n=404)

Forearm 0.47+0.40 3.16+47.52 0.63

Proximal leg 0.53+0.42 0.76+0.54 <0.01

Distal leg 0.41+0.34 0.64+0.54 <0.01
CASS (n=276) 3.47+2.85 2.47+2.25 0.02

Values are presented as mean+SD or number (%).

OS; orthostatic symptoms, SD; standard deviation, HRDB; heart rate deep breathing, HR; heart rate, SBP;systolic blood pressure, MBP; mean blood
pressure, PRT; pressure recovery time, QSART; quantitative sudomotor axon reflex test, CASS; composite autonomic scoring scale.
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