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Abstract

Background: To evaluate association between time domain analysis of heart
rate variability with glycated hemoglobin and duration of type Il diabetes
mellitus. Materials and Methods: Fifty- six adult patients of type Il diabetes
mellitus of either gender and equal number of healthy controls was selected.
As recommended by the task group, HRV values were obtained from a 24-
hour Holter electrocardiogram. We examined RR intervals, standard
deviations of RR intervals (SDNN), the square root of the mean squared
difference of succeeding RR intervals (RMSSD), and the proportion of
neighbouring NN intervals that differed by more than 50 ms (pNN50) in the
time domain. Results: Group | comprised of 36 males and 20 females and
group 11 29 males and 27 females. The mean HbA1C level in group | was
patients was 9.6% and in group Il was 5.3%, SBP was 142.6 mm Hg and
118.2 mm Hg, DBP was 76.4 mm Hg and 80.8 mm Hg in group | and Il
respectively. The mean heart rate was 86.2 beats/min and 74.2 beats/min in
group | and Il respectively. SDNN was 21.4 ms and 32.5 ms, RMSSD was
18.2 per minute and 22.1 per minute and pNN50 was 1.6% and 3.4% in group
I and Il respectively. The difference was significant (P< 0.05). There was
positive correlation in mean heart rate with both duration of diabetes and
HbAL1C. Conclusion: The detection and screening of cardiac autonomic
neuropathy, which is brought on by persistently elevated blood sugar levels,
can be done using heart rate variability.

INTRODUCTION

Type 2 diabetes mellitus is a chronic metabolic
disorder characterized by high blood sugar levels
resulting from the body's inability to properly use or
produce insulin.l Insulin is a hormone produced by
the pancreas that helps regulate blood sugar
(glucose) levels. In type 2 diabetes, the body either
becomes resistant to the effects of insulin, meaning
it does not respond properly to insulin, or it does not
produce enough insulin to maintain normal blood
sugar levels. This leads to a condition known as
hyperglycemia, where blood glucose levels remain

consistently elevated.[®!

Cardiovascular autonomic  neuropathy (CAN)
affects many type 2 diabetics yet is occasionally
disregarded.”] About 50% of persons with type 2
diabetes have this impairment of the autonomic
regulation of the cardiovascular system. Clinically,
it could manifest as a myocardial infarction that is
quiet. It is well recognised that hypoglycemia can
cause  cardiovascular  problems.®!  Although
traditional cardiovascular reflex tests remain the
gold standard for the evaluation of cardiovascular
autonomic neuropathy, measuring heart rate
variability (HRV) is one of the simplest and most
accurate approaches to evaluate cardiac autonomic
neuropathy.l®! The HRV measures the difference
between two successive heartbeats; the greater the
difference, the greater the parasympathetic
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activity.l’l A high HRV indicates that a person is
capable of continual adaptation to
microenvironmental changes. Low HRYV is a sign of
cardiovascular risk as a result.[] We performed this
study to assess association between time domain
analysis of heart rate variability with glycated
hemoglobin and duration of type Il diabetes
mellitus.

MATERIALS AND METHODS

A sum total of fifty- six adult patients of type Il
diabetes mellitus of either gender was selected in
this prospective, observational study after seeing the
usefulness of the study and gaining endorsement
from ethical review committee. Patients’ consent
was obtained beforehand starting the study.

Data such as name, age, gender etc. was recorded.
All patients were selected in group | and group Il
comprised of equal number of healthy controls. As
recommended by the task group, HRV values were
obtained from a 24-hour Holter electrocardiogram.
We examined RR intervals, standard deviations of
RR intervals (SDNN), the square root of the mean
squared difference of succeeding RR intervals
(RMSSD), and the proportion of neighbouring NN
intervals that differed by more than 50 ms (pNN50)
in the time domain. While the SDNN is correlated
with low-frequency power (LF), the RMSSD and
pNN50 are associated with high-frequency power
(HF) and therefore parasympathetic activity. By
using high performance liquid chromatography,
HbAlc levels were calculated. The results were
compiled and subjected for statistical analysis using
Mann Whitney U test. P value less than 0.05 was set
significant.

RESULTS
Table 1: Patients distribution
Group | Group Il
Status Type Il DM Healthy
Male:Female 36:20 29:27

Group | comprised of 36 males and 20 females and group Il 29 males and 27 females (Table I).

Table 2: Assessment of heart rate variability parameters

Parameters Group | Group Il P value
HbA1C (%) 9.6 53 0.01
SBP (mm Hg) 142.6 118.2 0.04
DBP (mm Hg) 76.4 80.8 0.04
HR (beats/min) 86.2 74.2 0.02
SDNN (ms) 21.4 32.5 0.01
RMSSD (per min) 18.2 22.1 0.03
pNNS50 (%) 1.6 3.4 0.001

The mean HbALC level in group | was patients was
9.6% and in group Il was 5.3%, SBP was 142.6 mm
Hg and 118.2 mm Hg, DBP was 76.4 mm Hg and
80.8 mm Hg in group I and Il respectively. The
mean heart rate was 86.2 beats/min and 74.2
beats/min in group | and Il respectively. SDNN was
21.4 ms and 32.5 ms, RMSSD was 18.2 per minute
and 22.1 per minute and pNN50 was 1.6% and 3.4%
in group | and Il respectively. The difference was
significant (P< 0.05) (Table I, graph I).
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Table 1: Assessment of heart rate variability
parameters

Table 3: Correlation of heart rate variability parameters with HbA1C

Parameters HR SDNN RMSSD pNN50
HbA1C 0.47 -0.41 -0.46 -0.37
Duration 0.39 -0.26 -0.04 -0.23

There was positive correlation in mean heart rate with both duration of diabetes and HbA1C (Table I1).

2048

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556




DISCUSSION

Heart rate variability (HRV) is the term used to
describe the wvariation in the space between
successive heartbeats.[® The interaction between the
sympathetic and parasympathetic branches of the
autonomic nervous system affects this measurement
of the beat-to-beat variations in heart rate.[* Due to
a variety of physiological reasons, the heart rate is
not constant but rather varies constantly. HRV
analysis entails analysing these variations to learn
more about how the autonomic nervous system and
cardiovascular system are functioning.*!
Hypoglycemia has been proposed to have
immediate impacts on inflammation, enhanced
platelet and neutrophil activation, endothelial
function, and sympathoadrenal activation, all of
which have the potential to have negative
cardiovascular effects.l!2 The increased risk of
cardiovascular disease (CVD) in hypoglycemic
people may also be brought on by cardiac ischemia
or lethal arrhythmia during hypoglycemia.
Therefore, especially in older patients with type 2
diabetes, hypoglycemia may directly contribute to
an elevated risk of CVD and death.'s1 We
performed this study to assess association between
time domain analysis of heart rate variability with
glycated hemoglobin and duration of type Il
diabetes mellitus.

In our study, group | comprised of 36 males and 20
females and group Il 29 males and 27 females.
Benichou T et al.l included twenty-five case-
control studies with 2,932 patients: 1,356 with
T2DM and 1,576 healthy controls. T2DM patients
had significantly (P<0.01) lower RR-intervals
(effect size = —-0.61; 95%Cl —-1.21 to —0.01), lower
SDNN (-0.65; —-0.83 to —0.47), lower RMSSD (-
0.92; -1.37 to —0.47), lower pNN50 (-0.46; —0.84 to
-0.09), lower total power (-1.52; —2.13 to -0.91),
lower LF (-1.08; —1.46 to —0.69]), and lower HF (-
0.79; -1.09 to —0.50). LF/HF did not differ between
groups. Levels of blood glucose and HbAlc were
associated with several HRV parameters, as well as
Time from diagnosis of T2DM.

In our study, the mean HbALC level in group | was
patients was 9.6% and in group Il was 5.3%, SBP
was 142.6 mm Hg and 118.2 mm Hg, DBP was 76.4
mm Hg and 80.8 mm Hg in group | and Il
respectively. The mean heart rate was 86.2
beats/min and 74.2 beats/min in group | and Il
respectively. SDNN was 21.4 ms and 32.5 ms,
RMSSD was 18.2 per minute and 22.1 per minute
and pNN50 was 1.6% and 3.4% in group | and Il
respectively. Jaiswal et al.'®! in their study, based on
their mean Alc over time, subjects were divided
into four glycemic control groups: Group 1, optimal
(mean Alc, 7.4%); Group 2, average (mean Alc,
7.5-8.4%); Group 3, average (mean Alc, 8.5-9.4%);
and Group 4, bad (mean Alc, 9.5%). A linear trend
was investigated among these groups. Independent
of demographic and conventional CVD risk

variables, there was a 5% drop in the SD of the
normal RR interval (SDNN) and a 7% decrease in
the root mean square successive difference of the
RR interval (RMSSD) for every 1% increase in the
average Alc over a six-year period. It was
discovered that measures of overall lower HRV and
categories of poor glucose control exhibited a dose-
response association.

There was positive correlation in mean heart rate
with both duration of diabetes and HbA1C. Yun et
al.l® investigated whether patients with type 2
diabetes who have a history of prior cardiovascular
disease (CVD) are more likely to experience severe
hypoglycemia (SH). 60 patients (9.6%) of the 624
participants who underwent follow-up had a history
of CVD. Patients with past CVD were older, had
longer histories of diabetes and hypertension,
required more insulin, and had more diabetic
microvascular problems at baseline compared to
patients without CVD. 62 individuals (9.9%) had at
least one SH episode during follow-up. After
correcting for sex, age, the length of diabetes,
hypertension, haemoglobin Alc levels,
complications  from  diabetes, cardiovascular
autonomic neuropathy, and insulin use, the
development of SH was linked to a history of CVD.

CONCLUSION

The detection and screening of cardiac autonomic
neuropathy, which is brought on by persistently
elevated blood sugar levels, can be done using heart
rate variability.
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