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Abstract

Background: Anaemia is one of the commonest hematological disorders during pregnancy. In developing country like India, anaemia
contributes to a major percentage of maternal deaths. In the present study, we have assessed the cardiovascular autonomic functions using the
short term heart rate variability analysis in South Indian pregnant woman with anemia. Materials and methods: Forty newly diagnosed pregnant
women with anaemia were matched with forty normal pregnant women as controls. Anthropometric measurements were done. Lead Il ECG was
recorded with subject in left lateral position and short term heart rate variability (HRV) analysis was done. Results: Basal heart rate was
significantly high in study group subjects. Among the frequency domain indices, total power and HFnu was significantly less in pregnant woman
with anaemia (P<0.001). LFnu and LF-HF ratio was significantly high in pregnant woman with anaemia (P<0.001).The time domain indices
namely SDNN, RMSSD, and PNN50 was significantly less in pregnant woman with anemia. Conclusion: Anaemia in pregnancy is associated
with an altered autonomic tone. Hence, pregnant woman with anemia are prone for increased cardiovascular risks and autonomic dysfunctions.
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Introduction

Anaemia is one of the commonest hematological disorders during
pregnanc[1]. In developing country like India, anaemia contributes to
a major percentage of maternal deaths[2]. It accounts for 10-15% of
direct maternal deaths in India[2, 3]. Anaemia in pregnancy affects
the health of both mother and the fetus[3, 4]. Pregnancy is associated
with various adaptive cardiovascular changes and autonomic
dysfunction[5, 6]. Pregnant women with anaemia are prone to
increased cardiovascular risks[4, 5]. Hence, early assessment of
cardiovascular health in pregnant woman with anaemia becomes
mandatory. Autonomic nervous system plays an important role in the
homeostasis of cardiovascular system. Heart rate variability is a
simple non invasive technique to evaluate the cardiovascular risks and
to assess the autonomic functions[7].

Previous studies have reported autonomic dysfunction in the form of
increased sympathetic activity and reduced parasympathetic activity
in pregnant women with anaemia in western population[5]. However,
till date no such studies have been conducted in South Indian pregnant
women with anaemia to know whether their autonomic functions are
altered or not. If there is an autonomic dysfunction, the exact nature of
change in autonomic function is not yet studied. Therefore, in the
present study we have planned to assess the cardiovascular autonomic
functions using the short term heart rate variability analysis in South
Indian pregnant woman with anemia.

Materials & methods

Study design

The present analytical cross-sectional study was carried out in the
Department of Physiology, IGMC and RI, Pondicherry.
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After obtaining the approval from the Institute Research committee
and Ethics Committee, a total of 80 pregnant women belonging to the
second trimester of pregnancy (13-28 weeks of gestation) who visited
the out-patient department of Obstetrics and Gynaecology of IGMC
and RI were recruited for the study. They were divided into two
groups: Control group and Study group. Control group consists of 40
normal pregnant woman (n= 40) and Study group consists of 40
newly diagnosed pregnant woman with anaemia (Classification of
anaemia was based on WHO criteria for anaemia in pregnant women).
Pregnant women with hypertension, gestational diabetes mellitus, any
other chronic medical illness, multiple pregnancies and pregnant
women already on iron therapy were excluded from the study.

The Subjects were asked to report to the research laboratory of
Physiology department of IGMC&RI about two hours after a light
breakfast. The entire procedure was explained to the subjects and a
written informed consent was obtained from them. Age, height and
weight of the subjects were recorded and their body mass index
(BMI) was calculated. Basal heart rate, systolic blood pressure (SBP)
and diastolic blood pressure (DBP) was recorded using Omron (SEM
1 Model) automatic BP monitor (Omron Healthcare Co. Ltd, Kyoto,
Japan).

HRYV recording

Short-term  HRV recording was performed using lead I
electrocardiogram (ECG), following the standard procedure as per the
recommendation of Task Force[8]. ECG electrodes were connected
and Lead Il ECG of the subjects in left lateral position was recorded
for a period of five minutes. The data acquisition was performed
using BIOPAC MP100 (BIOPAC, Goleta, CA, USA) with
AcgKnowledge software version 3.8.2. Lead 1l ECG was obtained at
the rate of 1000 samples/s per channel. RR tachogram was performed
for frequency domain (by power spectral analysis using fast Fourier
transformation) and time domain measures using the software from
the Biomedical Signal Analysis Group ver. 1.1 (Kuopio, Finland).
The frequency domain indices of HRV such as total power (TP), LF
in normalized units (LFnu), HF in normalized units (HFnu) and the
ratio of LF to HF (LF-HF ratio) were recorded. The time domain
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measures such as mean RR (mean of RR interval), the square root of
the mean of the sum of the squares of the differences between
adjacent NN intervals (RMSSD), standard deviation of RR interval
(SDNN), the number of pairs of adjacent NN intervals differing by
more than 50 msec in the entire recording (NN50) and the percentage
of NN50 counts, given by NN50 count divided by total number of all
NN intervals (pNN50) were recorded[9, 10].

Statistical analysis of data

Data were expressed as mean + Standard deviation (SD). Analysis of
data was done by two-tailed unpaired Student‘t” test using Graph pad

InStat (Version 3, USA) software. The probability of chance (p value)
less than 0.05 was considered statistically significant.

Results

Table 1 shows the age, BMI, cardiovascular parameters and
hemoglobin status between the control group and study group. There
was no significant difference in age, body weight, BMI, SBP & DBP
between the subjects of control group and study group. However,
BHR was significantly more in the study group.

Table 1: Age, BMI, cardiovascular parameters and hemoglobin status in control group (normal pregnant woman) and study group
(pregnant woman with anaemia)

Parameters Control group Study group P value
(n=40) (n=40)

Age (Yrs) 25.12+2.20 25.68 +3.92 0.4331
Height (Cm) 156.24 + 3.58 157.18 + 4.61 0.3116
Weight (Kg) 60.22 +8.11 61.84+7.28 0.3501
BMI (Kg/m?) 24.16 +5.36 25.08 + 6.31 0.4843

BHR (per min) 72.16+2.24 86.24 +1.82 <0.0001
SBP (mmHg) 108.26 + 10.84 | 112.48+9.72 0.0706
DBP (mmHg) 78.14+3.44 76.98 + 2.96 0.1100
Hemoglobin (gm/dL) 12.08 + 2.66 9.84+1.76 <0.0001

Data are expressed as mean£SD. Analysis of data was done by unpaired Student’s ‘t’ test. P < 0.05 was considered significant. BHR: Basal heart
rate, BMI: Body mass index, SBP: Systolic blood pressure, DBP: Diastolic blood pressure.

Table 2 shows the HRV indices in control group and study group. Among the frequency domain indices, total power (TP) was significantly less
in the study group subjects. LFnu was significantly more and HFnu was significantly less in study group when compared to control group. LF-HF
ratio was significantly high in the study group. Time domain indices namely RMSSD, SDNN, NN50 and pNN50 was significantly less in the

study group when compared with the control group.

Table 2: HRV indices in control group (normal pregnant woman) and study group (pregnant woman with anaemia)

Parameters | Control group Study group P value
(n=40) (n=40)
Frequency domain indices
TP (ms?) 246.24 + 12.56 232.76 £8.31 <0.0001
LFnu 45.18 + 2.36 52.76 + 5.12 <0.0001
HFnu 51.62 +8.70 44.28 + 6.18 <0.0001
LF-HF ratio 1.32+0.78 1.94+0.34 <0.0001
Time domain indices
RMSSD 29.68 + 5.72 20.26 + 4.48 <0.0001
SDNN 26.12 +2.14 20.48 +1.78 <0.0001
NN50 28.62 + 4.28 18.24 + 3.86 <0.0001
pNN50 12.48 +£2.82 8.46 +1.92 <0.0001

Data are expressed as meantSD. Analysis of data was done by
unpaired Student’s ‘t’ test. P < 0.05 was considered significant. TP:
Total power of HRV, LFnu: Normalized low-frequency (LF) power,
HFnu: Normalized high-frequency (HF) power, RMSSD: The square
root of the mean of the sum of the squares of the differences between
adjacent NN intervals, SDNN: Standard deviation of normal to
normal interval, NN50: The number of interval differences of
successive NN intervals greater than 50, pNN50: The proportion of
derived by dividing NN50 by the total number of NN intervals.
Discussion

In the present study, we have assessed the heart rate variability (HRV)
in pregnant woman with anaemia using the short term HRV analysis.
In table 1, basal heart rate was significantly more in pregnant woman
with anaemia. Basal heart rate is a measure of vagal function[11, 12].
Increase in basal heart rate in the study group indicates decreased
parasympathetic activity in them. Recently, increase in basal heart
rate is considered as a cardiovascular risk factor for all cause
mortality[11,13].In Table 2, among the frequency domain indices, TP
represents the magnitude of heart rate variability and vagal tone[11,
14, 15]. Hence, decrease in TP in pregnant woman with anaemia
indicates a decrease in overall HRV and reduced parasympathetic
activity in them[11, 16]. Decrease in TP is recently associated with
cardiac morbidity and sudden cardiac death[11,16]. Decrease in HFnu
and increase in LFnu in study group subject shows that there is both

sympathetic activation and vagal withdrawal in pregnant woman with
anaemia as LFnu represents sympathetic component and HFnu
represents parasympathetic component to the heart[11,14,15]. LF-HF
ratio is the index of SVI and increase in this ratio indicates
sympathetic overactivity in pregnant woman with anaemia[11, 14,
15]. This is further supported by significantly less value in time
domain indices namely RMSSD, SDNN, NN50 and pNN50 in
pregnant woman with anaemia. Decrease in RMSSD, SDNN, NN50
and pNN50 shows that there is a decreased parasympathetic drive in
pregnant woman with anaemia as time domain indices represent the
vagal modulation of the heart[11, 14, 15]. Hence, all these findings
strongly suggest that there is sympathovagal imbalance in pregnant
woman with anaemia in the form of sympathetic overactivity and
decreased vagal tone.

Conclusion

To conclude, anaemia in pregnancy is associated with an altered
autonomic tone. Hence, pregnant woman with anemia are more prone
for autonomic dysfunctions and increased cardiovascular risks than
normal pregnant woman. Early identification of anaemia during
pregnancy and prompt treatment with iron can reduce the incidence of
autonomic dysfunctions in pregnant woman with anaemia and
thereby, reduce the risk of CV diseases in them. HRV can be used as
a cardiovascular marker to assess the cardiovascular risks in pregnant
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woman with anaemia and it can also be included as one of the routine
investigations done for pregnant woman.
Limitations of the study
The major limitation of the study is that we have assessed the HRV in
pregnant woman with anaemia belonging to second trimester of
pregnancy. We have not included pregnant woman belonging to first
and third trimester of pregnancy. We have included only pregnant
woman with mild degrees of anaemia. We have not studied the HRV
of pregnant woman with moderate and severe anaemia.

Future perspectives

In future studies, we would like to compare the HRV of pregnant

woman with mild, moderate and severe anaemia and compare the

changes across the three trimesters of pregnancy.
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