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ABSTRACT

Introduction: During pregnancy various changes occurs in sympathetic and parasympathetic functions in pregnant woman.
Sometime these changes may be beneficial for pregnant woman or sometimes these changes may create health problems. But
most important thing is in pregnant woman the normal values for these parameters may altered as compare to non-pregnant
woman and must be thoroughly evaluated before therapeutic intervention. These changes are initiated by various hormonal
changes during pregnancy and also due to mechanical pressure exerted by growing fetus during pregnancy.Study of parasym-
pathetic functions during pregnancy help to predict any pre-existing autonomic dysfunction.
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Objective: To study one of the parasympathetic function test i.e immediate heart rate response to standing also known as 30:15
ratio in pregnant woman from rural population of India.

Methods: A case control observational study was carried out in the department of Physiology in collaboration with Obstetrics
and Gynecology department at Rural Medical College Loni. Total four hundred eighty subjects selected for study. Subjects were
divided in to one hundred twenty non-pregnant and one hundred twenty pregnant women in each trimester of pregnancy. Imme-
diate heart rate response to standing was studied on “CANWIN- Cardiac Autonomic Neuropathy Analyzer”. Data was analyzed
using ANOVA test and multiple comparison analysis.

Results: A significant decrease in immediate heart rate response to standing (p < 0.05) observed in pregnant women as com-
pared to non-pregnant women.

Conclusion: The study showed a significant decrease in immediate heart response to standing in normal pregnant women
as compared to non-pregnant women from the rural population of India. A study of parasympathetic functions must be done to
predict any pre-existing autonomic dysfunction during pregnancy.
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INTRODUCTION production due to developing fetus and development of a

. . o low-resistance circulation in the pregnant uterus.?
Pregnancy is one of the most beautiful and enriching ex-

periences in a woman’s life. It is characterized by various AN increase in heart rate is observed as early as from the
changes in the functions of the various regulatory system of 15" week of gestation. Pregnancy is associated with an in-
the human body. These changes are initiated by ovarian and ~ €1€3s€ in blood volume due to a marked increase in plasma
placental hormones during the first trimester and get modi- volume. This increased blood volume results in increased
fied as gestational age advances. Significant physiologic ad- ¢ardiac output during pregnancy. The asynchronous in-
aptations take place in the body long before they are neces- ~ Cr€ase in heart rate and stroke volume results in marked
sary. By the seventh week of pregnancy significant changes augmentation of cardiac output during pregnancy. The par-
observed in overall body compositions as well as cardiopul- ~ asympathetic deactivation towards term may also contrib-
monary and metabolic functions.' The decline in systemic ~Ute to increased heart rate and cardiac output at rest in preg-
vascular resistance may be due to gestational hormones, in- nancy.’ It is observed in earlier studies that in non-pregnant
creased concentrations of prostaglandins, and increased heat ~ Women, both systolic and diastolic blood pressure increases
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immediately on standing and returned to basal level within
10 minutes, while in the case of pregnant women, both sys-
tolic and diastolic blood pressure decreases on standing. A
reduction in the oscillation of right atrial distension from
diminished pulsatility of a venous return due to the grow-
ing uterus may be responsible for lowering diastolic blood
pressure in pregnancy. It was also observed that the Vals-
alva manoeuvres ratio in pregnancy followed a downward
trend from early to late pregnancy. It is most probably
due to physiologic adaptation to chronic volume overload
during pregnancy.® Pulse rate remained unchanged in both
pregnant and non-pregnant woman. Heart rate response to
standing expressed as postural stress test was observed to
remain unaltered during early pregnancy but significant re-
duction in postural stress test was found during last trimes-
ter. * But in another study no change in heart rate responses
observed in the pregnant woman. Though in the same study
blood pressure changes were slightly weaker in a pregnant
woman as compared to a non-pregnant woman.® An incom-
plete adaptation in the cardiovascular system during early
pregnancy may be the cause of this deranged cardiovascu-
lar parameter in the pregnant woman. It has been observed
that the increase in blood volume during the second half of
pregnancy result in improved hemodynamic stability.’

As from earlier studies, it is not clear whether there is any
change in heart rate or immediate heart response to standing
during pregnancy or it remains unaffected. So we planned a
study with aim of evaluating of immediate heart response to
standing in pregnant women and compare it with non-preg-
nant women.

MATERIALS AND METHODS

A case-control observational study was carried out in the De-
partment of Physiology in collaboration with the Obstetrics
and Gynecology department at Rural Medical College Loni
from India. The study was carried out after the approval from
Institutional Ethics Committee with Registration No. PMT/
PIMS/RC/2013/226.

A total of four hundred eighty women aged from 20 to 30
years without any recent history of cardiorespiratory diseas-
es was selected. Among the total participant, three hundred
sixty were pregnant in the case group and one hundred twen-
ty were non-pregnant in the control group. The case group
was further divided into three trimesters 1% trimester, 2" tri-
mester, and 3™ trimester with one hundred twenty subjects in
each trimester.

Inclusion Criteria:
Age group 20 to30 years.

Pregnant women visiting the hospital for a routine checkup.

Free from any systemic illness which can affect cardiovas-
cular function.

Able to complete the tests for the cardiovascular autonomic
activity

Exclusion Criteria
H/O of any cardiovascular disorders

H/O of addiction to tobacco, mishri, alcohol etc.

H/O any type of medication which can affect cardiovascular
autonomic functions.

Written consent was obtained from all the willing partici-
pants (pregnant and non-pregnant) before the start of the
study. Data comprising of demographic parameters like
Name, Age (Years), Height (Foot), Weight (Kg) and Family/
Medical/ Menstrual history were obtained and recorded from
all pregnant and non-pregnant participant. Special emphasis
was given to findings suggestive of autonomic neuropathy.
The immediate heart rate response to standing (30:15 ratio)
was measured by automatic “Cardiac Autonomic Neuropa-
thy Analyzer” (CANWIN). Immediate heart rate response to
standing or 30:15 ratio > 1.04 taken as normal and reduced
if 30:15 ratio < 1.03.8

Statistical analysis

Statistical analyses were done by one way ANOVA between
the study groups control and cases. The p-value < 0.05 was
taken as significant and the p-value >0.05 was taken as non-
significant.

RESULTS

Table 1 and Figure 1 Shows a comparison of anthropometric
parameters results between non-pregnant and 1%, 2" and 3%
trimesters of pregnancy. There was no significant difference
in the parameters age, height and Hb in pregnant and non-
pregnant women (P>0.05). But weight shows a significant
difference during the 2™ and 3" trimester when compared
with non-pregnant women (P < 0.05%).

Table 2 & figure 2 shows mean and SD values of immediate
heart rate response to standing in pregnant and non-pregnant
women.

Table 3 shows the comparison of immediate heart response
to standing in pregnant and non-pregnant women. A signifi-
cant decrease in immediate heart response to standing ob-
served in non-pregnant women and pregnant women of all
three trimesters (p < 0.05).
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DISCUSSION

The present case-control observational study was carried
out in the Department of Physiology in collaboration with
the Obstetrics and Gynecology department at Rural Medical
College Loni from India. The four hundred eighty women
aged from 20 to 30 years without any recent history of car-
diorespiratory diseases were selected. Among the total par-
ticipant, three hundred sixty were pregnant in the case group
and one hundred twenty were non-pregnant in the control
group. Immediate heart rate response to standing was evalu-
ated in all the pregnant and non-pregnant women. Mean and
SD of control, 1%, 2" and 3" trimesters of pregnant groups
were 1.15+0.12, 1.13 £ 0.18, 1.11 & 0.28 respectively. In a
non-pregnant woman, the immediate heart rate response to
standing was 1.08 + 0.1. Heart rate response to standing was
decreased in pregnant woman and it goes on decreasing as
the pregnancy advances. A significant decrease in immediate
heart rate response to standing was observed among preg-
nant women of all trimesters as compared to non-pregnant
women.

Similar results are observed by some other researchers. A
case-control study by Steven L Clark et al. on ten pregnant
women and ten healthy non-pregnant women found a sig-
nificant decrease in immediate heart rate response to stand-
ing among pregnant and non-pregnant women. Though the
sample size of the study was less as compared to the present
study results observed in both studies were similar. Steven
L Clark et al. concluded that there is a blunted heart rate re-
sponse to immediate standing during pregnancy which re-
sults in decreased heart rate and it goes on further decreasing
as the gestational age advances™ In other studies by Pyorala
T et al. on sixty pregnant women during the 1** and 2™ trimes-
ter found heart rate response to immediate standing changed
in both the groups and response was more sluggish with the
advancement of pregnancy.’ The hemodynamic profile of the
pregnant woman is supposed to be altered by changes in po-
sition, the effect of the growing fetus and enlarged uterus on
vena cava and aortic blood flow in the supine position.!° The
human response to orthostasis is complex. It is due to sudden
pooling in the veins of the leg after standing it causes a fall in
the central venous return (preload) and fall in blood pressure
which ultimately result in increased heart rate.!!

Thomas et al. in a study on 143 pregnant women in the 3
trimester found a reduced difference between standing heart
rate and resting heart rate.”In one other study by Nisell et
al.found markedly blunted heart rate response to tilting dur-
ing the last trimester of pregnancy.'> All these studies found
either blunted response to heart rate or decreased heart rate
response to standing during pregnancy and were in agree-
ment with the present study. But few studies were not in
agreement with the present study and doesn’t found a sig-
nificant change in immediate heart rate response to stand-

ing in pregnant and non-pregnant women. No significant
change in immediate heart rate response to standing between
pregnant and non-pregnant women.'* Similarly one other
study by Page et al. doesn’t found any significant change in
heart rate between pregnant and non-pregnant women and
were in non-agreement with the present study. A study by
Arpita Mandal et al. on 276 healthy pregnant women from
India found that serum progesterone level increase gradually
throughout pregnancy and these changes in hormonal levels
may also contribute to the altered autonomic functions dur-
ing pregnancy."

These differences in observations may be due to recruitment
of a different group of pregnant women for study as we in-
cluded subjects from all the three trimesters of pregnancy
but in these studies subject from particular trimester were
recruited like Ekholm et al. done study on pregnant sub-
jects from 2" trimester only. These changes are more sig-
nificant with the advancement of pregnancy and this may
be the reason for differences in the findings. The strength of
the present study was subjected to all trimesters included in
the study. The number of subjects in both pregnant and non-
pregnant women was sufficiently large.

Limitations of the present study were the subjects mainly
belongs to the rural population and the result cannot be ap-
plied to the general population. Subjects visiting for routine
checkup were selected and due to proper medical supervision
from early pregnancy observed result may vary when com-
pared to subjects with no routine checkup during pregnancy.

CONCLUSION

The study showed a significant decrease in immediate heart
response to standing in the normal pregnant women as com-
pared to non-pregnant women from the rural population of
India. A study of parasympathetic functions must be done to
predict any pre-existing autonomic dysfunction during preg-
nancy.

Ethical Approval: The study was carried out after the ap-
proval from Institutional Ethics Committee with Registra-
tion No. PMT/PIMS/RC/2013/226.
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Table 1: Anthropometric parameters between non-pregnant and pregnant women

Parameters Non-pregnant 1°t trimester 2" trimester 3™ trimester
Mean + SD Mean + SD Mean + SD Mean + SD
Age (year) 23.40 +3.37 2318 + 3.65 2239 +2.33 23.35 £ 2.69
Height (foot) 5.13 £4.81 5.13 * 4.82 5.15 * 5.05 5.12 * 4.95
Weight (Kg) 49.30 £ 5.66 48.64 + 5.60 52.16+6.64* 58.01 £ 5.62%
Weeks of Gestations - 8.85 +1.77 20.45 + 3.87 33.94 +2.99
Hb (gm/dl) 11.14 * 0.68 11.50 + 0.45 10.70 * 0.41 10.85 * 0.44

Table 2: Mean and SD values for immediate heart rate response to standing (30:15 ratio)

Non-pregnant 1°* Trimester 2™ Trimester 3 Trimester
n =120 n =120 n =120 n =120

Mean SD Mean SD \Y SD Mean SD

(30115 ratio) 115 0.12 113 0.13 112 0.12 1.08 0.13

Table 3: Comparison of immediate heart rate response to standing between different trimester of pregnancy
and non-pregnant

Immediate heart rate response to standing (30:15 ratio)

Non-pregnant 1st Trimester 2nd Trimester
1st Trimester P <o0.05*
2™ Trimester P <o0.05* P>o0.05
3" Trimester P <o0.05* P <o0.05* P>o.05
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