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Abstract

Background: Heart rate variability has been considered as an indicator of autonomic nerve function
status. Few works have been done to assess the heart rate variability in normal healthy subjects in
different countries. Objectives: To assess the cardiac autonomic nerve function status in healthy
Bangladeshi population of different age groups by analyzing time domain measures of Heart Rate
Variability. Methods: This cross sectional study was conducted in the Department of Physiology,
Dhaka Medical College, Dhaka from the period of July 2012 to June 2013. For this purpose, a total
number of 180 healthy subjects were selected with the age ranging from 15-60 years of both sexes. All
the study subjects were divided into 3 different groups according to age (Control 15-30 years; middle
age 31-45 years; older age 46-60 years). Each group included 60 subjects of which 30 were male and 30
were female. The subjects were selected from different areas of Dhaka city by personal contacts. HRV
parameters were recorded by a 4 active channels, RMS Polyrite-D-2 machine For statistical analysis,
one way ANOVA, unpaired Student’s ‘t’-test and Pearson’s correlation coefficient test were performed.
as applicable. Results: Systolic blood pressure (SBP), diastolic blood pressure (DBP) were significantly
(p<0.001) higher in older group in comparison to control & middle age group. Again RR interval and
RMSSD (p<0.001), were significantly lower in older age group (p<0.05) compared to control & also to
middle age group. But HR was found significantly higher (p<0.05)in both middle and older subjects
than control and also in older (p<0.05) compared to middle age. Correlation analysis showed moderate
negative correlation of mean R-R with age in middle age whereas significant negative correlation for
RMSSD both in middle and older age subjects.. Conclusion: In this study, markedly decreased cardiac
parasympathetic function were found with aging process.
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Introduction as life expectancy increases day by day it become

ging is a gradual, continuous process more important to understand the physiological
of spontaneous changes, begins at  mechanism associated with normal aging
birth and continues throughout the life. process.?

It involves maturation and development for
children, adolescents and young adults. Then
again many biological functions decline during
middle and late age. Thus aging has both positive
and negative aspects.!Aging is inevitable and

Aging is a general physiological process that is
yet poorly understood. Aging affects cells,
tissues and organ systems. With aging normal
cells stop divisions and eventually die under
genetic control.? With the advancement of age,
Received January 2014; Accepted July 2014 there is a gradual decrease in body functions
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affecting mostly cardiovascular, respiratory, renal
and nervous system including autonomic

nerves.4

Heart rate variability (HRV) refers to the beat to
beat variation in the heart rate generated by the
interplay of the sympathetic and parasympathetic
nerve activity at the sinus node of the heart.>

Normal human aging is associated with changes
in the autonomic control of several biological
functions. The two components of ANS changes
with age, but the degree of changes with aging is
different because of their divergent neural
pathway®. Aging alters the neurohormonal
mechanism and causes a decline of SA nodal
parasympathetic activity. That is why reduction
of parasympathetic activity occurs with age.”

In advanced age due to impairment in the
parasympathetic control of heart, there are
increased risk of cardiovascular diseases, like
arrhythmia and sudden cardiac death. So in
elderly parasympathetic dysfunction shows
altered sympathovagal activity and abnormal
heart rate.®

Heart rate variability (HRV) reflects autonomic
nerve function status. Normally HR variation is
related to the balance between sympathetic &
parasympathetic nervous system which provides
early better qualitative and quantitative
interpretation of sympathovagal activity and can
detect autonomic impairment. High HRV reflects
good adaptability and well functioning autonomic
control. On the other hand, reduced HRV acts as
a strong predictor of many cardiac diseases.’

Time domain method determines the heart rate at
any point in time or the intervals between
successive normal QRS complex in a continuous
ECG record. Common simple time domain
variables include mean normal to normal QRS
complex (NN) interval and the mean heart rate.
Statistical time domain variables include the
standard deviation of the NN interval (SDNN),
root of the mean squared differences of
successive NN intervals (RMSSD). 3

Therefore, this study was carried out to assess
the autonomic nerve function status in different
age by analyzing HRV Time domain method to
explore its role in occurrence of cardiovascular
diseases.

Methods

This cross sectional study was carried out to
observe the effect of age on autonomic nerve
function by analyzing time domain measures of
HRYV in 180 healthy subjects with age ranging
from 15-60 years, in the department of Physiology,
Dhaka Medical College from July 2012 to June
2013. For this, total study subjects were divided
into 3 groups according to their age such as
control (15-30 years) middle age(31-45 years) and
older age (46-60 years) All the subjects were
selected by personal contact from different areas
of Dhaka city. All the subjects were apparently
healthy and free from heart disease, hypertension,
diabetes mellitus, chronic renal failure, any
endocrine neurological disorders,Psychiatric
illness and smoking .Protocol of this study was
approved by the institutional ethical review
committee.

After selection, the subjects were thoroughly
informed about the objectives and detail
procedure of the study. A written informed
consent was taken in a prescribed form. To
prepare for examination of cardiac autonomic
function, the subjects were advised to have their
meal by 9:00 pm in the night before the day of
examination, to remain free from any physical or
mental stress and not to take sedatives or any
drugs affecting central nervous system. The
subjects were also asked to take light breakfast
and to avoid tea or coffee at the time of breakfast.
On the day of examination the subject was
advised to report the Autonomic Nerve Function
Test Laboratory in the Department of Physiology
of Bangabandhu Sheikh Mujib Medical
University,Dhaka between 9:00 to 11:00 a.m on
the day of examination.

Whenever the subject appeared in the
department, he/she was interviewed and detail
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history regarding personal history, drug history,
past medical history were taken. Then thorough
physical examinations and anthropometric
measurement including height, weight and BMI
were taken. All information were recorded in a
prefixed questionnaire. Then the subject was
prepared to perform Autonomic Nerve Function
Test. The subject was kept in complete bed rest
in supine position for 15-20 minutes in a cool and
calm laboratory environment. During this period
subject was advised not to talk, eat or drink and
also not to perform any physical or mental
activity, even sleep. Then all preparations for
recording of the Heart rate variability parameters
were made by connecting the channels to a
transducer for ECG and a 5 minutes short term
recording was taken in a resting supine position
and the HRV parameters were analysed by time
domain method. All the data were expressed as
mean £SE. For statistical analysis, one way
ANOVA, unpaired Student’s‘t’-test and
Pearson’s correlation coefficient test were

Table I: Age and BMI in different groups (n=180)

Parameters Control ~ Middle Age Older Age
15-30 years 31-45 years 46-60 years
(n=60) (n=60) (n=60)
BMI 20.55+1.21 21.51+0.85%21.46£1.049
(kgm?)  (18.55-22.56) (19.03-23) (18.36-23.52)
Pulse 73.22 £5.64 73.17 £5.51 75.20 +6.61
(beat/min)  (62-92) (60-88) (65-100)
SBP 112.25+6.41 113.75+6.61118.08+8.14 2
(mmHg) (100-120)  (100-130)  (100-130)
DBP 73.58+5.30 74.25+5.11 77.42+6.61 @
(mmHg)  (60-80) (70-85) (60-90)

Results are expressed as Mean + SE. Figures in
parentheses indicate ranges.BMI = Body Mass Index
SBP=Systolic blood pressureDBP=Diastolic blood
pressure; + (P <0.05 ; control vs middle age) O (P
< 0.05; control vs older age) > (P <0.05; middle vs
older age)

performed by using SPSS (version-17) as
applicable

Results

Resting pulse rate was almost similar in subjects
of all age groups but BMI, SBP and DBP were
significantly higher in older age groups ( Table I)

In this study, mean R-R interval were significantly
lower in older subjects than control but not
significantly different from middle age group.
Again mean heart rate was significantly higher
and RMSSD were significantly lower in middle &
older age groups. But SDNN was almost similar
in subjects of all age groups. (Table II)

In this study correlation of HRV parameters with

age showed that mean RR interval ,SDNN and
RMSSD were negatively correlated and mean HR
were positively correlated with age. RMSSD
correlation was significant in middle and older
age but RR interval was significant in middle age
groups. (Table III)

Table II: Time domain measures of HRV in
different groups (n=180)

Parameters ~ Control Middle Age Older Age
15-30 years  31-45 years  46-60 years
MeanR-R  0.82+0.10 0.80 +0.10 0.78+0.11 2
interval (sec)(0.62-1.05) (0.51-1.11)  (0.57-1.06)
Mean HR 73.15+8.32  76.82 £7.14 £80.42+9.809°
(beat/min)  (57-98) (56-96) (65-88)
SDNN 76.11£18.65 74.15 £18.41 71.30 +18.31

(ms) (15.05-99.40)  (15.05-97.24) (15.05-95.30)
RMSSD  91.16 +21.10 69.79+15.72 £57.41 +14.549>
(ms)  (49.28-125.20)(43.25-89.94) (35.07-89.60)

Results are expressed as Mean + SE. Figures in
parentheses indicate ranges. R-R = Interval between
successive QRS complex (sec),Mean HR = mean
heart rate; SDNN= Standard deviation of NN interval;
RMSSD= Square root of mean squared differences
between adjacent NN intervals; ms= millisecond; +
(P < 0.05 ; control vs middle age) © (P < 0.05;
control vs olderage) > (P <0.05; middle vs older age)

J Bangladesh Soc Physiol. 2014, December; 9(2): 78-82 80



Effect of Aging On HRV

Qazi Farzana Akhter et al

Table III: Correlation of some time domain parameters with age in different age groups

Parameters Control Middle Older

r P r P r P
Mean R-Rinterval (sec) -0.146 0267 -0.319 0.01" 0091 0487
MeanHR (beat/min) 0.092 048 023 0.07 0.087 0.50
SDNN(ms) -0.154 023 -0.023 0.86 0152 024
RMSSD (ms) -0.154 023 -300 0.01" -314  0012°

Pearson’s correlation coefficient test was done to explore relationship between the age and parameters.*p<0.05

Discussion

In the present study, findings of time domain HRV
parameters in healthy subject of different age
group were almost similar to those reported by
the various research reports on HRV measures in
health.'%-1° Different time domain components of
HRYV has been used as marker of overall cardiac
autonomic activity. The task force guideline for
HRYV analysis have demonstrated the interpretation
of these parameters to understand the status,
behavior and the balance between sympathetic
and parasympathetic function due to their
continuous interaction. The total power represents
the variability of R-R interval and is the result of
the total cardiac autonomic nervous activities and
hormonal activities on heart. Therefore its lower
value indicates lower modulation of cardiac
autonomic nervous activities on heart.?

In the present study, mean values of R-R interval
were similar in young and middle age groups but
significant difference was found between older
and younger groups . In addition, though mean
heart rate in all age groups were within
physiological limit but it was consistently higher
in, middle and old age groups. Similar
observations were e also reported. 10 11

Again, among the other time domain parameters,
SDNN have been failed to show any age effect
whereas RMSSD were found consistently and
significantly decreased in middle age and older people
and also showed significant correlation with age in
older subjects specially. No published data are
available to compare these findings. Progressive
senile are suggested by literatures for this
deterioration of autonomic nerve function activity
in aged person though the exact mechanisms are not
yet clear. Among the changes, structural & functional

changes of SA node, progressively decreased
baroreceptor sensitivity (BRS), reduced compliance
of large elastic arteries and also decreased vascular
wall receptor sensitivity and age related acceleration
of adrenergic activity are particularly implicated in
the reduced cardiac autonomic regulation .”2%-24 The
result of this study reflects the limitation developed
in the modulation of cardiac vagal activity with the
progression of age even in absence of other
biological contributor in healthy subjects.

Conclusion

From this study it may be concluded that cardiac
autonomic nerve function impairment occurs with
the advancement of age which is characterized
by markedly decreased cardiac parasympathetic
activities with aging.
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