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Value of Heart Rate Decelera-
tion Capacity in Evaluation of
Autonomic Nervous Functions
in Type 2 Diabetes
Sir,

Autonomic  neuropathy  of  diabetes  is  a  kind  of  neuropathy
caused by diabetic microangiopathy and abnormal glucolipid
metabolism, and is also one of the common complications in
patients with diabetes.1 Its clinical manifestations are compli-
cated, and its onset is hidden. In addition, it is mostly irrev-
ersible and seriously affects patients’ prognosis. Although auto-
nomic  neuropathy  of  diabetes  received  attention  early,  its
onset is very hidden, and it is difficult to diagnose it in the early
stage. It was diagnosed by traditional cardiovascular reflex test
in the past, but the sensibility is very low, and there is lack of
uniform diagnostic criteria.2 The value of heart rate decelera-
tion capacity (DC) can be detected under physiological condi-
tions, free from the impacts of multiple external factors such as
circadian rhythms,  body temperature,  routine activities  and
premature beat. It has the advantages of independent and quan-
titative determination of vagus nerve regulation function, and
has better specificity and sensitivity.3 The author used DC to
evaluate autonomic nervous functions of patients with type 2
diabetes and also found the high diagnostic value of DC.  

Eighty-three patients with type 2 diabetes, who were received
and  treated  in  Chinese  PLA  General  Hospital,  PLA  Medical
College, from February 2017 to August 2019, were chosen in
Group  A.  The  study  was  approved  by  the  Hospital's  Ethics
Committee. Inclusion criteria of diabetes patients were the diag-
nostic criteria of type 2 diabetes. Patients with hypertension,
myocardial  infarction, cardiac insufficiency, hyperthyroidism
and other diseases affecting heart rate and / or autonomic nerve
disease were excluded. Sixty-five healthy persons, who under-
went the physical examination in the same period, were chosen
in Group B. The criteria of healthy people included absence of
any subjective symptom, and chronic disease history, with nega-
tive urine glucose,  normal blood glucose;  no abnormality in
routine electrocardiogram, ultrasound cardiogram and chest X
film; no myocardial ischemia evidence and arrhythmia in 24
hours long-range electrocardiogram monitoring.

All foods and medicines affecting cardiac autonomic nerve func-
tions were forbidden one day before the examination for both
Group A and Group B, including strong tea, coffee, and wine.
Both groups worked and rested according to the rules, avoided
strenuous exercise and rage and ensured sleep.

DC  test  was  conducted  for  both  groups;  namely,  24  hours
dynamic electrocardiography was conducted, and DC was calcu-
lated offline. The specific calculation method of DC was that the
original electrocardiogram information from 24 hours ambula-

tory electrocardiogram was screened with the 500 Hz digital
automatic processing system to select the deceleration cycles;
and the heart rate value was fixed as 20 cycles. The decelera-
tion  point  of  heartbeat  intervals  longer  than  the  preceding
interval  was  selected  as  the  centre  point.  The  heart  rate
segments were arranged in order and phased. Then the aver-
ages  of  the  corresponding  periods  were  calculated  respec-
tively. X (0) refers to the R-R interval average of all the centre
points, X (1) average of the first heartbeat interval to the right of
the centre point, X (-1) average of the first heartbeat interval to
the left of the centre point, and X (-2) average of the second
heartbeat interval to the left of the centre point. Calculation
formula DC = [X (0) + X (1)-X (-1)-X (-2)] × 1/4. The unit for DC
was ms.

At present, there is no explicit reference range for the normal
value of DC in the world. In this study, according to the literature,
DC values were divided into three levels, namely, low risk value
of sudden death (DC >4.5 ms), moderate risk value of sudden
death (2.5 ms).4

SPSS 25.0 statistical software was applied for statistical anal-
ysis. Enumeration data were expressed with n (%). Measure-
ment data were expressed with mean ± standard deviation. The
Chi-square test was employed to compare the proportion of DC
values of Group A and Group B in different levels. Statistical sig-
nificance was set at p <0.05.

In group A, there were 42 male cases (51.81%) and 40 female
cases (48.19%), with the age of 33-76 (58.37±2.15) years. The
course  of  diabetes  range  from  one  month  15  years,  with
average course of 7.85±1.03 years. In group B, there were 33
male cases (50.77%) and 32 female cases (49.23%), with the
age of 32-75 (58.06±2.31) years. 

The proportion of DC values in high risk values of sudden death
was 9.64% (8 cases) in group A, higher than that in group B (0, p
= 0.010). The proportion of DC values in moderate risk values of
sudden death was 42.17% (35 cases) in group A, higher than
that in group B (7.69%, 5 cases, p <0.001). The proportion of DC
values in low risk values of sudden death was 48.19% (40 cases)
in group A, higher than that in group B (92.31%, 60 cases). The
comparison  of  both  groups  had  statistical  significance  (p
<0.001).

Vagus is the decelerating nerve of the heart. When DC declines,
vagus excitability lowers, and the protection function for human
body decreases. Thus, the risk of sudden death increases. This
study found that the proportions of DC values of patients with
type 2 diabetics in Group A were far higher than those of the
normal people in Group B in high risk values and moderate risk
values of sudden death, indicating that the vagus deceleration
capacity of patients with type 2 diabetics weakens, compared
with the normal people. The autonomic nervous function was
damaged seriously, suggesting the increase of sudden death
risk in the cardiovascular events. Thus, detecting DC value of
patients with type 2 diabetics can well assess their autonomic
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nervous functions. This research result was consistent with the
previous study.5

Detecting  DC  value  can  screen  the  people  with  seriously
impaired autonomic nervous functions among the patients with
type 2 diabetics. Discovering the high risk people of sudden
death contributes to clinical early prevention and treatment,
and reduces or avoids the serious consequences of autonomic
neuropathy. The promotion of DC detection will bring the far-
reaching  influence  on  prevention  and  treatment  of  sudden
cardiac death for the patients with type 2 diabetics.
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