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A B S T R A C T

Introduction: Cardiovascular diseases (CVDs) are one of the leading causes of death in women across
the globe. CVD is more prevalent in women after menopause due to the lack of estrogens which have
a cardioprotective effect Menopause and diabetes mellitus are individually high risk for cardiovascular
autonomic neuropathy which in turn results in CV accidents and deaths.
Aims and Objectives: The aim of this study was to evaluate the Autonomic Nervous System dysfunctions
in post menopausal women with diabetes mellitus, to grade the severity of dysfunctions and to compare the
severity of the ANS dysfunction with age matched healthy controls.
Materials and Methods: This observational study was conducted in the department of Obstetrics and
Gynecology, Akash Institute of Medical Sciences & Research Centre, Devanahalli, Bengaluru, Karnataka,
India. A total of 120 postmenopausal women were examined for the study. They were divided into two
equal groups (60 women in each group) as menopausal women with diabetes and without diabetes. The
ANS dysfunctions were evaluated based on symptoms and also specific tests like heart rate response to
Valsalva maneuver, heart rate response to standing up from supine position, blood pressure response to
sustained handgrip, blood pressure response to standing up from supine position. The ANS dysfunctions
were categorized into mild, moderate and severe dysfunctions.
Results: Of the 60 postmenopausal women without diabetes, 20 women had symptoms of autonomic
dysfunction in the form of hot flushes, giddiness and palpitations, (33%) and they also tested positive for
ANS dysfunction. Though the remaining 40 women did not have any symptoms, they tested positive for
ANS dysfunction. 40 women had mild ANS dysfunctions, 12 had moderate dysfunctions and 8 had severe
dysfunctions. In the other group of postmenopausal women with diabetes, 30 women had symptoms of ANS
dysfunction (50%) and also tested positive for ANS dysfunction. The remaining 30 women, though did not
have any symptoms, they also tested positive for ANS dysfunctions. 30 of them had mild dysfunctions, 18
had moderate dysfunctions and 12 had severe dysfunctions.
Conclusion: Our study has broadly shown that postmenopausal women suffer from autonomic
derangements, and degree and severity of such derangements are much higher in post menopausal women
with diabetes mellitus and are possibly at an increased risk of developing heart disease. Hence early
detection, good control of diabetes and early detection of autonomic dysfunction and management is
important in these women.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC license
(https://creativecommons.org/licenses/by-nc/4.0/)
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1. Introduction

Menopause has become a growing cause of concern as
obesity, and metabolic syndrome (hypertension, diabetes
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mellitus and hyperlipidemia) are common during this
period. Genetic, hormonal, and exogenous factors are
responsible for changes in body composition during
menopause.1,2 A decline in the levels of estrogens
during menopause is responsible for these changes.
Autonomic functions affecting the heart are disturbed in the
postmenopausal period. Measurement of cardiac autonomic
functions may prove to be a useful tool for diagnosing heart
diseases in postmenopausal women.

DM can affect many different organs and over time,
can lead to serious complications, both microvascular
(include neuropathy, nephropathy and retinopathy) and
macrovascular (include cardiovascular disease, stroke, and
peripheral vascular disease).3,4 Diabetic autonomic neu-
ropathy (DAN) is one of the most common complications
of DM. Clinical symptoms include orthostatic hypotension,
resting tachycardia, exercise intolerance, pseudomotor
dysfunction, constipation, and gastroparesis. The prevalence
of DAN may increase to 65% with increasing age
and DM duration.3–5Menopause and diabetes mellitus
are individually high risk for cardiovascular autonomic
neuropathy which in turn results in CV accidents and deaths.
So menopausal women with diabetes are at a much higher
risk for cardiovascular related events than menopausal
women without diabetes.6 Any autonomic dysfunction, if
detected early, would enable early interventions to prevent
heart diseases. Hence, measuring the autonomic activity in
postmenopausal women would provide strong evidence of
a potential target for existing as well as future heart disease
in these women. Very few studies in this field are available
from the Indian subcontinent, particularly, South India, and
hence, this study was taken up with the following objectives:

1. To evaluate the ANS dysfunctions based on both
symptoms and clinical tests in post menopausal women
with diabetes compared with post menopausal women
without diabetes.

2. To grade the severity of ANS dysfunctions into Mild,
Moderate and Severe dysfunctions.

3. To compare the severity of ANS dysfunctions between
the two groups.

2. Materials and Methods

The present study was conducted at Akash Institute of
Medical Sciences & Research Center, Devanahalli and was
carried out on 120 menopausal women in Department of
Medicine and Department of Obstetrics and gynecology
wards from July 2018 to July 2019. A detailed clinical
history and clinical examination was done for all the study
subjects. All patients were explained about the nature of
the study and informed consent was obtained from all the
patients. All postmenopausal women who have attained
menopause before the age of 65 years were included in this
study. Postmenopausal women with obesity, on hormone

replacement therapy, on lipid-lowering drugs, history of
hormonal imbalance or hormonal disorder were excluded
from the study.

The ANS dysfunction was evaluated based on symptoms
like hot flushes, sweating, palpitations and giddiness. Also
specific tests like Heart rate response to Valsalva maneuver,
Heart rate response to standing up from supine position,
Blood pressure response to sustained handgrip, Blood
pressure response to standing up from supine position were
done.

1. Heart rate response to Valsalva maneuver - The
Valsalva ratio, that is, the ratio of longest R-R interval
after 20 beats of end of maneuver to the shortest R-R
interval during the maneuver was calculated. The result
was taken as three successive readings. A ratio of 1.1
or lower was taken abnormal.7–10

2. Heart rate response to standing up from supine
position – The ratio of longest R-R interval around
30th beat after standing. To the shortest R-R interval,
around 15th beat after standing was calculated. A ratio
<1 was taken as abnormal.7–10

3. Blood pressure response to sustained handgrip –
A <10 mmHg increase in diastolic pressure before
and 3 min after sustained handgrip was taken as
abnormal.7–10 (Figure 1)

Blood pressure response to standing up from supine position
- It was measured while the participant was lying supine
and again 1 min after standing up and the difference was
noted. In normal participant, the systolic blood pressure
should not decrease by more than 10 mmHg, in patients
with autonomic dysfunction, the systolic blood pressure
falls more than 30 mmHg.7–10 (Figure 2)

Fig. 1: Sustained hand grip test being done in a patient

Autonomic dysfunction was classified using criteria of
Ewing and Clarke as follows:

1. Normal: All five tests normal
2. Early involvement: One of the three heart rate tests

abnormal
3. Definite involvement: Two or more of the heart rate

tests abnormal
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Fig. 2: Blood pressure response to Valsalva maneuver being done
on a patient

4. Severe involvement: Two or more of the heart rate tests
abnormal plus one or both of the blood pressure tests
abnormal

5. Atypical pattern: Any other combination of abnormal
tests

2.1. Statistical analysis

Results were expressed in percentages using SPSS version
21.0.

3. Results

Out of the sixty healthy non diabetic postmenopausal
women included in the study group, all of them had
autonomic dysfunction either symptomatically in the
form of hot flushes, giddiness, palpitations or tested
positive for ANS dysfunctions. 33% were symptomatically
positive while 67% were clinically positive for autonomic
dysfunction. This distribution is as illustrated in Table 1.

Table 1: Autonomic dysfunction wise distribution ofnon diabetic
postmenopausal women

Autonomic
Dysfunction

No of non diabetic
postmenopausal

women

Percentage
(%)

Symptoms and
signs

20 33.33

Only Signs 40 66.67
Total 60 100

When the severity of the ANS dysfunctions were
categorized, 40 of them had mild ANS dysfunctions, 12 had
moderate and only 8 had severe dysfunctions as illustrated
in Figure 3.

In the other group of 60 post menopausal women with
Diabetes, 30 women had symptoms of ANS dysfunctions
and also tested positive while the remaining 30 women

Fig. 3: Showing autonomic dysfunction among non diabetic
postmenopausal women with clinically positive for ANS
dysfunction- without diabetes

tested clinically positive though they did not have any
symptoms. This distribution is as illustrated in Table ??.

When the severity of the ANS dysfunctions were
categorized, 30 of them had mild ANS dysfunctions, 18 had
moderate and 12 had severe dysfunctions as illustrated in
Figure 4.

Fig. 4: Showing Autonomic dysfunction among Diabetic Post-
menopausal women with clinically positive for ANS dysfunction:
with diabetes

4. Discussion

Our study was carried out in 120 postmenopausal women
out of which 60 were without diabetes and 60 were with
diabetes. In our study, the largest group was in the age range
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Fig. 5: Showing the autonomic nervous system dysfunction in post
menopausal women with and without diabetes in relation to the
severity of manifestations

of 55–60 years (50%) and the females of age range of 50–55
years was 20% and females of age range of 60–65 years was
30%.

In the present study, autonomic nervous system
abnormality was seen in both the groups. Though all the
patients in both the groups had ANS dysfunctions either
symptomatically or clinically, the percentage of women
who were symptomatic and the severity of ANS varied
between the two groups. 33% of post menopausal women
without diabetes had symptoms of ANS dysfunction like
hot flushes, giddiness and palpitations while it was 50% in
postmenopausal women with diabetes.

Also, when the severity of ANS derangements were
compared between the two groups, the number of women
with moderate and severe degree of ANS dysfunctions were
higher in the post menopausal women with diabetes mellitus
than those without diabetes mellitus.

Menopausal women are known to have some of the ANS
function abnormalities in form of hot flushes, giddiness
in relation to postural change and palpitations probably
due to hormone imbalance. Our data correlate well with
other studies like Virtanen et al. who performed autonomic
nervous system tests in healthy postmenopausal women,
which showed autonomic nervous function normal for
age.11 However, they have not taken the symptoms into
consideration but in our study almost all patients have
symptoms of ANS dysfunction.

In a study done by M Taranikatti et al, they have
concluded that postmenopausal women with obesity
suffer from autonomic derangements and are possibly
at an increased risk of developing heart disease.12

Arunima Chaudhuri et al., studied anatomic function and
obesity in postmenopausal women, reported that decreased
sympathovagal activity with obesity in postmenopausal

women.13 Our study shows that, there is a similar enhanced
risk of CVDs in post menopausal women, all the more
with greater risk in the patients having diabetes as there is
an established relation between Autonomic nervous system
dysfunction in the form of heart rate variability and postural
variations in blood pressure and cardiovascular events
which cause high degree morbidity and mortality. Hence,
it is necessary that these derangements be identified early
during menopause and appropriate intervention be given to
stop or delay any potential heart disease.

5. Conclusion

Our study has broadly shown that postmenopausal women
suffer from autonomic derangements and the degree and
severity of such derangements are much higher in post
menopausal women with diabetes mellitus and are possibly
at an increased risk of developing heart disease. It would
be imperative to screen all post menopausal women to
detect any such derangement using reliable and precise tests
of autonomic functions to detect any abnormalities early.
This information can help in better clinical interpretation
to detect any hidden or undiagnosed heart condition and
thereby the outcomes can be improved through early and
timely interventions. The tests can be performed with
ease in a clinical setup. These tests specifically determine
changes pertaining to sympathetic and parasympathetic
activities and so they will help to advise such women to
take up lifestyle modifications such as yoga or meditation,
walking and dietary changes and good glycemic control
to overcome this increased risk of CVDs to a certain
extent. However, this study still has some limitations due
to the small sample size that can be increased to make it
more robust and also by taking into consideration several
other factors that can influence autonomic activity such as
physical and mental activities and diet. Further studies on
the subject can refine the findings to make it even more
applicable in the clinical context.
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