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Abstract

Background: Cardiac autonomic nerve function can be affected in older age. Objective: To find out
the degree of autonomic neuropathy by autonomic nerve function scoring system in apparently
healthy elderly subjects. Methods: This cross sectional study was conducted in the Department of
Physiology, BSMMU, Dhaka between July 2005 and June 2006.For study group, 30 elderly subjects
age ranged from 51-60 years were enrolled in one group whereas another 30 elderly subjects age
between 61-70 years were enrolled in another group. For comparison sex and BMI matched thirty
apparently healthy adults with age from 21-30 years were studied as control. Autonomic nerve function
status of all the subjects were examined by five simple non-invasive cardiovascular reflex tests  Valsalva
maneuver deep breathing test, orthostatic test handgrip test,  and  sudden standing. Autonomic nerve
function (ANF) scoring was done to find out the degree of autonomic neuropathy. Results:  23.34%
of subjects of 61-70 years group showed autonomic nerve dysfunctions and 20% had early involvement
and  3.34% of them had definite involvement of Autonomic neuropathy. But this percentage was
relatively less (10%) in 51-60 years who had early involvement and none had found definite involvement
whereas autonomic nerve function was normal in 21-30 years age group.. Conclusion: From this
study, it can be concluded that aging process substantially impaired cardiovascular autonomic nerve
function.
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utonomic nervous system plays
important role in homestasis.1

Progressive decrement of all body

However, with aging process, both the systems are
affected,6 and the involvement of parasympathetic
change is more frequent than sympathetic.7

The parasympathetic tone and baroreflex
sensitivity are reduced with advancing age.8

Although circulatory norepinephrine level is
increased but its responsiveness to target organ
is reduced9-11 and b adrenergic chronotopic
response, vasodilator response as well as á
adrenergic vasoconstrictor response are also
reduced in elderly person.12,13

In the early 1980, Ewing et all proposed five simple
non-invasive cardiovascular reflex tests which

functions are associated with aging process,2

which also affects autonomic nerve function.3,4

This leads to subsequent age related changes in
heart rate (HR), blood pressure (BP) regulations
which ultimately may lead to the development of
many cardiovascular diseases.5

Both the sympathetic and parasympathetic division
of autonomic nervous system play vital role for the
maintenance of constant internal environment.6
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helped to diagnose autonomic neuropathy
successfully. These are heart rate (HR) response
to valsalva maneuver, heart rate response to deep
breathing and heart rate response to standing
for assessment of parasympathetic functions and
blood pressure (BP)response to standing and
blood pressure response to sustained handgrip
for sympathetic functions.14 On the basis of the
results of these cardiovascular reflex tests,
autonomic nerve dysfunction (scoring of ANF)
can be categorized into early involvement,
definite involvement, severe involvement and
atypical pattern.15

A study reported early involvement of autonomic
nerve function in some of the elderly subjects
while a few number of elderly subjects had
suffered from definite involvement.8 Valsalva
ratio was found  reduced with increasing age.16

Normally during deep breathing HR is increased
more than 16 breaths per minute15 but this HR
variation to deep breathing is decreased
progressively with the increasing age.17 Again,
HR response to standing up i.e. 30th:15th ratio is
relatively lower in healthy elderly person.18-19

Blood pressure response to standing up showed
increased fall of BP in 16% of healthy person
after the age of 65 years.17 Sustained handgrip
causes a significant rise in diastolic BP usually
more than 16 mmHg but its magnitude is relatively
lower in elderly people.20

About 15 percent of the current world population
exceeds 60 years.8 Some of them may have
autonomic nerve dysfunction which may be the
underlying causes of many diseases especially
cardiovascular diseases. Unfortunately most of
them remained unnoticed and usually treated
without knowing the underlying etiology. With
the above background scoring of autonomic
nerve function is important. Though few
investigations have been undertaken in different
countries, no data in Bangladeshi aged
population has been published. Therefore the
present study was conducted  to find out the
presence of any impairment of the autonomic
function in this age group by  scoring the results
of autonomic nerve function tests  in healthy
elderly person in our population.

Methods

This cross sectional study was conducted in the
Department of Physiology, Bangabandhu Sheikh
Mujib Medical University (BSMMU), Dhaka from
July 2005 to June 2006 and the protocol of this
study involving human subjects was approved
by the ethical review committee of the department
of Physiology of BSMMU. Sixty apparently
healthy elderly subjects of both sexes were
selected as study group and divided into –Group
B, consisting of 30 elderly subjects age 51-60 years
and Group C consisting of another 30 elderly
subjects age between 61-70 years. They were
selected from a slum area of Malibag, Wireless
gate and BSMMU staff quarter, Paribag, Dhaka.
For comparison sex and BMI and socioeconomic
status matched 30 healthy adults age 21-30 years
were studied as control (Group A) from the same
area. All of the subjects were belonged to lower
socioeconomic status. Subjects having the history
of chronic renal failure, diabetes mellitus,
hypertension, heart disease, cardiac failure and
neurological disorder were excluded. Before
inclusion in the study, the objectives of the study
were explained to all the subjects and their
voluntary participation was encouraged. A written
informed consent was taken from each subject. A
detail medical, family, personal and socio-
economic history were recorded in a prefixed data
schedule. A thorough clinical examination was
done. Height and weight of the subjects were
recorded and BMI was calculated. The Random
blood sugar and serum creatinine were estimated
for to exclude diabetes mellitus and renal failure.
Subjects were asked to attend the laboratory of
Department of Physiology as per schedule and
their five simple non-invasive cardiovascular reflex
tests were done to evaluate the autonomic nerve
function. For parasympathetic function: Heart rate
response to Valsalva maneuver (valsalva ratio),
Hear rate response to deep breathing, heart rate
response to standing (30th: 15th) and for
sympathetic function, Blood pressure response
to sustained handgrip, blood pressure response
to standing were measured. Based on the results
of these tests, scoring of ANF was done to detect
presence or absence and also the degree of
autonomic neuropathy according to Bannister.15

Values for autonomic nerve function tests are
given in Table I.
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Autonomic nerve function (ANF) scoring

system

Autonomic neuropathy can be classified

according to the severity of damage into five
groups15.

• Normal-all five tests normal or one on border

line.

• Early involvement-one of the three heart rate

tests abnormal or two border line.

• Definite involvement-two or more of the heart
rate tests abnormal.

• Severe involvement-Two or more of the heart

rate tests abnormal plus one or both of the
blood pressure tests abnormal or both border

line.

• Atypical pattern-Any other combination of
abnormal test.

Data were expressed as mean+ SD. One way

ANOVA and independent sample t test were used

for statistical analysis.

Results

The mean (± SD) of age, height, weight and BMI

of the different groups are shown in Table II.
Except age all the groups were matched for height,
weight, BMI.

Mean values of valsalva ratio, heart rate response
to deep breathing and 30th: 50th ratio were
significantly (p<0.001) lower in elderly subjects
(51-60 years, 61-70 years) in comparison to those
of lower age controls (21-30 years). Moreover,
heart rate response to deep breathing was
significantly (p<0.01), but, valsalva ratio and
30th:50th ratio were non-significantly lower in 61-
70 years of subjects than those of 51-60 years
subjects (Table II). Again, rise in diastolic blood
pressure after sustained handgrip was
significantly (p<0.05) lower in elderly subjects
than those of young adult. Whereas, this value
was similar and showed no significant difference
between two elderly groups of subjects (Table
III). However, fall in systolic blood pressure after
standing from lying was significantly (p<0.05)
higher only in the subjects of 61-70 years
compared to that of healthy adults (Table V).
These results of  parasympathetic and
sympathetic function  are published in our
previous publications16-17. Moreover,23.34% of
subjects of 61-70 years group showed autonomic
nerve dysfunctions. But this percentage was
relatively less (10%) in 51-60 years and all test
results were normal in 21-30 years. In 61-70 years,
early involvement of ANF was relatively more
(20%) than that of 51-60 years of age (10%). Again
61-70 years of subjects had a small percent (3.34%)
of definite involvement of ANF but none had
found in 51-60 years.

Table I: for Autonomic Nerve Functions Tests15

Tests Measurement Defined values

Normal Border line Abnormal

 Valsalva Maneuver  Valsalva ratio > 1.21 1.11-1.20 < 1.10

 HR response to standing  30th: 15th beat ratio > 1.04 1.01-1.03 < 1.00

 HR response to  Max-Min HR/min > 15 11.14 < 10

 deep breathing

 BP change to  Fall in systolic BP < 10 11.29 > 30

 Standing  (mm of Hg)

 BP change to  Rise in diastolic > 16 11.15 < 10

 sustained Hand-grip test  BP (mm of Hg)
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Table II: Age, Height, weight and body mass index (BMI) in different groups (n=90)

Groups Age (years) Height (cm) Weight (kg) BMI (kg/m2)

A (n=30) 26±2.67 161±7.93 52±5.28 20.22±1.83

B (n=30) 56±2.68 159±7.33 52±5.31 22.77±2.12

C (n=30) 66±2.97 158±7.11 52±5.82 20.81±1.96

Group A= 21-30 years of adults (Control), Group B= 51-60 years of elderly subjects (study), Group

C= 61-70 years of elderly subjects (study). ***= p < 0.001, ns= not significant, n= number of

subjects.

Table III: Assessment of parasympathetic nerve functions in different groups (n-90)

Groups Heart rate response

To Valsalva maneuver To deep breathing To standing

(Valsalva ratio) (rate/min) (30th : 15th )

A (n=30) 1.50±0.23 25.36±3.90 1.10±0.06

B (n=30) 1.32±0.14 18.82±3.35 1.05±0.03

C(n=30) 1.28±0.15 15.96±3.54 1.04±0.02

Group A= 21-30 years of adults (Control), Group B= 51-60 years of elderly subjects (study), Group C=

61-70 years of elderly subjects (study). ***= p < 0.001, **= p<0.01, ns= not significant, n= number of

subjects.

Table IV: Assessment of sympathetic nerve functions by diastolic blood pressure response to sustained

handgrip in different groups (n-90)

Groups Diastolic blood pressure
 (mm of Hg)

Before handgrip After handgrip Increase after handgrip

A (n=30) 66±7.85 86±7.75 20 ± 2.75

B (n=30) 72±8.64 90±8.20 18±3.90

C (n=30) 73±10.03 91±10.23 18 ± 2.89

Statistical Analysis:

A vs B 0.015 *

A vs C 0.033*

B vs C 0.749ns

Group A= 21-30 years of adults (Control), Group B= 51-60 years of elderly subjects (study), Group C= 61-70

years of elderly subjects (study). *= p < 0.05, ns= not significant, n= number of subjects.
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Table V: Assessment of sympathetic nerve functions by systolic blood pressure response to standing
in different groups (n-90)

Groups Systolic blood pressure (mm of Hg)

Lying After standing Fall after standing from lying

A (n=30) 111±7.90 108±8.04 3.53±3.28

B (n=30) 117±9.51 111±13.36 6.27 ±6.59

C (n=30) 115±8.39 108±11.22 7.27 ± 7.21(0-26)

Statistical Analysis:

A vs B 0.079ns

A vs C 0.017*

B vs C 0.517ns

Results are expressed as mean ±SD. One-way ANOVA (Post Hoc) and independent sample t tests were done as
the test of significance.

Group A= 21-30 years of adults (Control), Group B= 51-60 years of elderly subjects (study), Group C= 61-70
years of elderly subjects (study). *= p < 0.05, ns= not significant, n= number of subjects.

Table VI: Distribution of the subjects by autonomic nerve functions scoring in different study groups
(n-90)

Autonomic nerve Group-A Group-B Group-C
function (n=30) (n=30) (n=30)

No.     (%) No.   (%) No.   (%)

Normal 30    (100) 27    (90) 23    (76.66)

Early involvement 0 3    (10) 6    (20)
Definite involvement 0 0 1    (3.34)
Severe involvement 0 0 0
Total autonomic neuropathy 0 3      (10) 7     (23.34)

Group-A : 21-30 years of adults (Control), Group-B : 51-60 years of elderly subjects (group-C : 61-70 years of
elderly subjects.

Discussion

In the present study the mean value and range of
parasympathetic nerve function that is valsalva
ratio, HR response to deep breathing an HR
response to standing (30th:15th) were gradually
decreased in elderly groups compared to that of
adult. Similar observations were also made by
other workers.4,11,23-26

For assessment of sympathetic functions, the
rise in diastolic blood pressure after handgrip

was lower in 51-60 and 61-70 years age groups
than that of 21-30 years. Other workers also
observed similar results.22,27 Another
sympathetic function tests that is fall of systolic
BP after standing was more decrease in 51-60
and 61-70 years age groups than that of 21-30
years. This finding is in agreement with other
workers.20,26,28

In this study, distribution of subjects by scoring
of the autonomic nerve function (ANF) has
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shown that, 100% healthy adult subjects had
normal ANF status and 90% subjects of 51-60
years and 77% subjects of 61-70 years had normal
autonomic nerve functions. No similar data are

available to compare this finding. The degree of

involvement of Autonomic neuropathy was also
evaluated by scoring of the results of tests of

pasympathetic and sympathetic function. 20%

subjects of 61-70 years were in the stage of  early
involvement of autonomic neuropathy while this

percentage was relatively lower (10 %) in 51-60

years age group. One study observed early
involvement of ANF in 12.6% of healthy elderly

person.8 Definite involvement of ANF was

observed in 3.34% in 61-70 years and none in 51-
60 years of age groups in this study. Almost similar

findings were reported by other observers8.. It

has been reported that autonomic nerve
dysfunction had been present in 16.45% of

healthy elderly subjects.8

These above finding indicate that both
parasympathetic and sympathetic nerve

functions are impaired in old age. However, the

exact mechanism involved for impairment of this
nerve function in the elderly subject of present

series cannot elucidate from this study.

According to suggestions made by different
investigations, the probable mechanism of

impairment of parasympathetic functions are

reduced due to loss of vagal tone in old age,29,30

decreased baro-reflex activity31 and vagal

damage.4 Impairment of sympathetic nerve

functions are may be due to reduced b and b
adrenergic activity on heart and blood vessels in

old age.12,13There may be increased nor-

epinephrine level with advancement of age but
its responsiveness to target organ is reduced.32

The results of the present study suggest

attenuated cardiac autonomic nerve activity  with
advancement of age may be responsible for the
involvement of more number of elderly subjects
with impairment of ANF.

Conclusion

From this study, it can be concluded that cardiac
autonomic nerve function is impaired with aging
process which is characterized by scoring of
autonomic nerve function.
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