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Autonomic Nerve Function Tests in Patients with Diabetes
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Abstract

The autonomic nervous system (ANS) regulates the internal functions of the body organs, such as heart
rate, digestion, respiratory rate, pupil response, urination, and sexual arousal. The ANS is divided into
two parts: the sympathetic and parasympathetic nervous systems. However, the ANS can be damaged or
degenerated by metabolic problems including hyperglycemia, leading to diabetic autonomic neuropathy
(DAN), which is a prevalent complication among diabetic patients. Cardiac autonomic neuropathy is an
important form of DAN that results from an imbalance between the sympathetic and parasympathetic
nerve responses. This imbalance can lead to symptoms such as resting tachycardia, postural hypotension,
and orthostatic tachycardia along with other types of autonomic neuropathy. Special tests can be
performed to evaluate and diagnose this condition, including cardiovascular autonomic function tests.
The aim of this review is to discuss the various tests used to diagnose and monitor autonomic neuropathy
in diabetic patients and how to use and interpret them effectively.
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Table 1. Ewing’s diagnostic indicators and interpretation for cardiovascular autonomic tests in diabetic autonomic

neuropathy
Method Parameter Normal Borderline Abnormal
Deep breathing HR difference >15 11~14 <10
Valsalva maneuver RR length ratio >1.21 1.11~1.20 <1.10
HR response on standing RR ratio (30:15 beat) >1.04 1.01~1.03 <1.00
BP response on standing Systolic BP drop <10 11~29 >30
Hand grip Diastolic BP rise > 16 11~15 <10

HR, heart rate; RR, RR interval, the time elapsed between two successive R-waves of the QRS signal on the electrocardiogram; BP,

blood pressure.

Table 2. Parameters required for heart rate variability
evaluation and interpretation

Parameter Meaning
SDNN (or SDRR) SD (standard deviation) of NN or RR
intervals
RMS-SD Square root of the mean of the sum

of the square of differences between
adjacent NN or RR intervals
0.0033~0.04 Hz
Sympathetic nerve
0.04~0.15 Hz
Blood pressure control,
sympathetic and
parasympathetic nerve
HF (high frequency) 0.15~0.4 Hz
Respiration, parasympathetic
nerve

VLF (very low
frequency)

LF (low frequency)

LF/HF ratio Balance between sympathetic

and parasympathetic nerve

Time domain: mean HR, SDNN, RMS-SD.
Frequency domain: VLE, LE, HE, LF/HE.

HR, heart rate; NN, normal to normal.
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Table 3. Assessment methods for autonomic nerve
function in heart

Parasympathetic nerve Sympathetic nerve
Beat to beat variation with deep Resting heart rate
breathing (E/I ratio) Orthostatic BP
Resting heart rate Hand grip BP

30:15 heart rate ration with standing HRV: low frequency
Valsalva ratio power (< 0.14 Hz)
HRV: high frequency power

(0.15~0.4 Hz)

E/1 ratio, expiratory-to-inspiratory ratio; BP, blood pressure;
HRYV, heart rate variability.
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