.Vt

Australasian Medical Journal AMJ 2010, 3, 11, 712-715
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Conclusion

Smoking severely affects the cardiac autonomic functions
which is evident with the study of heart rate variability, so
the HRV should be included in routine investigations to
access the severity of cardiac involvement in chronic
smokers.
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Abstract

Background

Cigarette smoking is a major risk factor for the development
of atherosclerosis, coronary heart disease, acute myocardial
infarction, and sudden cardiac death. There is altered
autonomic activity with increased adrenergic activity in
chronic smoking which also predisposes to cardiovascular
morbidity and mortality. To monitor the autonomic activity,
Heart rate Variability (HRV) has emerged as efficient tool.
Method

A total of 60 subjects were included in the study out of
which 30 were chronic smokers of at least 10 pack years and
30 were non smoker controls. The HRV was recorded in the
supine subject in relaxed state. We recorded the frequency
domain analysis [low frequency domain (LF), high frequency
domain (HF) and LF/HF ratio] for which five minute
recordings were taken and data was generated by the
POLYRITE D system, supplied by RMS India P-Ltd.
Chandigarh.

Results

Test group showed a significant (P<0.001) increase in heart
rate with decreased RR interval as compared to control
group. Also there was a significant (P<0.05) decrease in high
frequency domain (HF) while there was a significant
(P<0.05) increase in LF/HF ratio. There was a significant
increase in heart rate (P<0.05) and LF/HF ratio (P<0.001) in
the group with more than 15 pack years compared to less
than 15 pack years, while there was a significant (P<0.05)
decrease in RR interval, LF and HF values.

Background

There are two major causes of preventable deaths one is
smoking and the other is HIV.! In deaths due to smoking
around 38% are attributed to TB, 31% from other
respiratory causes, 33% from cancer and 20% from Heart
Attacks or Stroke.” There is altered autonomic activity with
increased adrenergic activity in chronic smoking which also
predisposes to cardiovascular morbidity and mortality.”® To
monitor the autonomic activity, Heart rate variability (HRV)
has emerged as efficient tool. HRV measures inter beat
interval of consecutive heart beats and the oscillations
between consecutive instantaneous heart rates and several
physiological and pathological factors affect HRv.”*
Cigarette smoking is one of the major risk factors for the
development of atherosclerosis, coronary heart disease,
acute myocardial infarction, and sudden cardiac death.”®*
Niedermaier et al reported that smoking acutely reduces
baseline levels of vagal-cardiac nerve activity and
completely resets vagally mediated arterial baroreceptor-
cardiac reflex responses also, that Smoking reduces muscle
sympathetic nerve activity and increases the sympathetic
activity triggered by brief arterial pressure reductions.”
Andrikopoulos et al reported that smoking causes an acute
and constant decrease in vagal cardiac control.”* In our
study we compared the autonomic functions of chronic
smokers with age and sex matched controls to evaluate the
effect of chronic smoking on autonomic functions using
heart rate variability.
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A total of 60 male subjects were included in the study and
were drawn from staff members, attendants and patients of
the tertiary hospital and medical college (Post Graduate
Institute of Medical Sciences Rohtak, Haryana, India). They
were divided into two groups. Test- 30 subjects chronic
smokers Control-30 healthy non smokers. Test group was
further divided into group A (n = 20) and group B (n = 10)
depending on the duration of pack years (less or more than
15 pack years). The normal healthy subjects selected for the
study had no history of smoking. Inclusion criteria of subject
selection: Chronic smokers of at least 10 pack years. (1 pack
year denoting a pack of cigarette i.e. 20 cigarettes smoked
per day for a period of 1 year). Exclusion criteria of subject
selection: History of any major illness in the previous 1 year
(pulmonary disease, cardiovascular disorder, any endocrine
or metabolic disorder, psychiatric disorder) or taking any
drug for any ailments in last 1 month.

PROCEDURE FOR HEART RATE VARIABILITY

The procedure for performing HRV was explained to them in
details. The basic anthropometric parameters such as age,
height and weight were recorded. For HRV, POLYRITE D
system, supplied by RMS India PVT. Ltd. Chandigarh was
used. Sampling rate was 256 Hz. High and low filters were
set at 99 and 0.1 Hzs respectively. The screen sweep speed
was kept at 30 mm/sec. The HRV was recorded in the
supine subject in relaxed state after attaching the
electrodes- one each on left arm and right arm and one on
the left foot. We recorded the frequency domain analysis
for which five minute recordings were taken and data was
generated by the machine. Frequency domain parameters
(HF, LF and LF/HF) were noted. HF and LF were expressed in
ms”2 while LF/HF is a ratio. Heart rate variability in control
and test group was explained in method and material. Mean
heart rate and RR interval was measured. Two spectral
components were measured LF and HF and were expressed
in ms”2. HF measures efferent vagal activity predominantly
and LF measures both sympathetic and vagal influences. HF
was measured in a range of 0.15-0.40 Hz and LF was
measured in a range of 0.04-0.15 Hz and LF/HF ratio is an
index of relative balance of sympatho-vagal influences on
heart. Data were analyzed statistically by using the
student’s t-test.

Results

DEMOGRAPHIC PROFILES

Table 1: Comparison of demographic parameters among
control and smokers

Control Test P value
Mean £SD Mean £SD
Age (years) 37.2+4.4 37.1+4.2 >0.05
Height (cm) 168+7.7 169.845.1 >0.05
Weight (kg) 62.617.6 61.917.8 >0.05
Body mass 22.242.8 21.543.1 >0.05

index (Kg /m?)

Table 1 shows that anthropometrically the groups were
comparable.

Table 2 (page 715) shows that the mean heart rate in the
group A was 84.617.78 bpm and the mean heart rate in the
group B was 93.8%£10.98 bpm. There was significant
difference between both the groups and as compared to
the test group. This showed that the test group has
statistically very highly significant increased heart rate than
Control group (p<0.001).

RR interval measured the time between successive R waves
and the mean RR in the group A was 0.71+0.06 seconds and
the mean RR in group B was 0.64+0.07 seconds. There was
statistically significant difference between both the groups.
Statistically significant difference was also seen when group
A and B were compared with control group. Mean RR
interval in the control group was 0.8310.06 seconds with a
range between 0.72-0.94 seconds and the mean RR in the
test group was 0.69+0.07 seconds with a range between
0.50-0.89 seconds. The test group and control group
difference was statistically very highly significant (p<0.001).

Also the mean LF in group A was 378.55+383.04 ms”2 and
the mean LF in group B was 127.1+82.54 ms”2. The
difference between the groups was statistically significant
(p<0.05). The mean HF in the group A was 112.75%+85.39
ms”?2 and the mean HF in the group B was 32.4124.76
ms”2. The value of group was statistically significant. Also
there was a significant decrease in LF and HF in group B as
compared to the control group. This table also shows that
the mean HF in the Control group was 127.50£84.09 ms”2
with a range between 5-344 ms”~2 and the mean HF in the
test group was 85.96+80.32 ms”2 with a range between 4-
295 ms”2. This shows that the value of test group was
significantly less than the control group.

The mean LF/HF in the group A was 3.70£1.34 and the mean
LF/HF in the group B was 6.36+3.72. This shows that there
was a statistically significant (p<0.001) difference between
group A and B. The difference between the group A and
Control was not significant while that between group B and
Control was significant. The above table also shows that the
mean LF/HF in the Control group was 3.05%2.39 with a
range between 1.37-14.73 and the mean LF/HF in the test
group was 4.59+2.67 with a range between 2.03 to 14.42.
Statistically significant increase was observed in LF/HF of
the test group.
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The mean LF/HF in the group A was 3.70+1.34 and the mean
LF/HF in the group B was 6.36%3.72. This shows that there
was a statistically significant (p<0.001) difference between
group A and B.T he difference between the group A and
Control was not significant while that between group B and
Control was significant. Table 2 also shows that the mean
LF/HF in the Control group was 3.05+2.39 with a range
between 1.37-14.73 and the mean LF/HF in the test group
was 4.59+2.67 with a range between 2.03 to 14.42.
Statistically significant increase was observed in LF/HF of
the test group.

Discussion

In our study there was a statistically significant increase in
heart rate and decrease in RR interval among smokers than
non smokers (p<0.001). Further there was a significant
increase in heart rate and decrease in RR interval in smokers
with more than 15 pack years as compared to those with
less than 15 pack years. Hirsch et al also observed a
significant increase in mean heart rate in smokers compared
to n(;? smokers which may be due to decreased vagal
tone.

The LF power spectrum is evaluated in the range from 0.04
to 0.15 Hz. LF is thought to represent both sympathetic and
parasympathetic activity. In our study there was no
significant difference in LF of test and control groups. While
based on packed years it was seen that there was a
significant (p<0.05) decrease in LF of the group B (more than
15 pack years) compared to the control. Lucini et al found
significantly reduced LF in smokers compared to non
smokers.”® while, Karakaya et al observed a significant
increase in LF on acute smoking.27

The HF power spectrum is evaluated in the range from 0.15
to 0.4 Hz. This band reflects parasympathetic (vagal) tone
and fluctuations caused by spontaneous respiration known
as respiratory sinus arrhythmia. In our study there was a
significant (p<0.05) decrease in HF of the test group
compared to the controls. Although the group A (less than
15 pack years) showed no significant difference with
control, but the group B (more than 15 pack years) showed
a significant (p<0.05) decrease in HF as compared to group
A as well as control. Similarly lucini et al showed
significantly reduced HF in smokers compared to non
smokers.”® contrary to this Karakaya et al observed a
significant increase in HF on acute smoking.27

The LF/HF Ratio is used to indicate balance between
sympathetic and parasympathetic tone. A decrease in this
score might indicate either increase in parasympathetic or
decrease in sympathetic tone. It is considered together with
absolute values of both LF and HF to determine what factor
contributes in autonomic disbalance. In our study there was
a significant increase in LF/HF ratio in smokers as compared
to non smokers. Group B (more than 15 pack years) showed
a significant increase in LF/HF ratio as compared to group A

(less than 15 pack years) as well as control group. Similarly
Lucini et al found significantly increased LF/HF ratio in
smokers compared to non-smokers.”® but in a study by
Karakaya et al there was a significant decrease in LF/HF
ratio on acute smoking.27 Also, Esen et al showed a
significant increase in LF/HF ratio on change of posture from
supine to erect in non smokers as compared to smokers.”®

In our study the subgroups A and B were actually taken
from the test group to show the effect of number of pack
years, so the sample size was small.

Conclusion

Smoking causes altered autonomic functions also there is
much more damage to autonomic system as the duration of
smoking increases, so heart rate variability should be
assesssed in patients who smoke for early diagnosis of heart
diseases.

References

1. Gupta PC. The public health impact of tobacco.
Current Science 2001; 81: 475-481.

2. Jha P, Jacob B, Gajalakshmi V, Gupta PC, Dhingra N,
Kumar R, et al. A nationally representative case
control study of smoking and death in India. New
Eng J Med. 2008;358:1137-47.

3. Hill P, Wynder EL. Smoking and cardiovascular
disease. Effect of nicotine on the serum
epinephrine and corticoids. Am Heart J
1974;87:491-6.

4. Pomeranz B, Macaulay RIJB, Caudill MA, Kutz I,
Adam D, Gordon D,et al. Assessment of autonomic
function in humans by heart rate spectral analysis.
Am J Physiol 1985;248:H151-3

5. Pagani M, Lombardi F, Guzzetti S, Rimoldi O, Furlan
R, Pizzinelli P,et al. Power spectral analysis of heart
rate and arterial pressure variabilities as a marker
of sympatho-vagal interaction in man and
conscious dog. Circ Res 1986;59:178-93.

6. Shannon DC, Carley DW, Benson H. Aging of
modulation of heart rate. Am J Physiol
1987;253:H874-7.

7. Malpas SC, Purdie GL. Circadian variation of heart
rate variability. Cardiovasc Res 1990; 24:210-3.

8. Bigger JT, Fleiss JL, Steinman RC, Rolnitzky LM,
Kleiger RE, Rottman JN. Frequency domain
measures of heart period variability and mortality
after myocardial infarction. Circulation
1992;85:164-71

9. Saul JP, Arai Y, Berger RD, Lilly LS, Colucci WS,
Cohen RJ. Assessment of autonomic regulation in
chronic congestive heart failure by heart rate
spectral analysis. Am J Cardiol 1988; 61:1292-9.

10. Airaksinen KE, lkaheimo MJ, Linnaluoto MK,
Niemela M, Takkunen JT. Impaired vagal heart rate
control in coronary artery disease. Br Heart J 1987;
58:592-7.

713



,VL

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Australasian Medical Journal AMJ 2010, 3, 11, 712-715

Ewing DJ, Borsey DQ, Bellavere F, Clarke BF.
Cardiac autonomic neuropathy in diabetes:
comparison of measures of R-R interval variation.
Diabetologia 1981; 21:18-24.

Counihan PJ, Fei L, Bashir Y, Farrel TG, Haywood
GA, McKenna WIJ. Assessment of heart rate
variability in  hypertrophic  cardiomyopathy:
association with clinical and prognostic features.
Circulation 1993; 88(1):1682-90.

Ajiki K, Murakawa Y, Yanagisawa-Miwa A, Usui M,
Yamashita T, Oikawa N,et al. Autonomic nervous
system activity in idiopathic dilated
cardiomyopathy and in hypertrophic
cardiomyopathy. Am J Cardiol 1993;71:1316-20.
Van R, Kollee LAA, Hopman JCW, Stoelinga GBA,
Van GHP. Heart rate variability. Ann Intern Med
1993; 118:436-447.

Malik M, Camm AJ. Heart rate variability: from
facts to fancies. J Am Coll Cardiol. 1993; 22:566-8.
Mandawat MK, Wallbridge DR, Pringle SD, Riyami
AAS, Latif S, Macfarlane PW, Ross Lorimer A, Cobbe
SM. Heart rate variability in left ventricular
hypertrophy. Br Heart J. 1995; 73:139-44.

Otfried NN, Michael LS, Larry AB, Grojec ZZ,
Goldstein DS, Eckberg DL.Influence of cigarette
smoking on human autonomic function. Circulation
1993;88;562-71

Auerbach 0, Hammond EC, Garfinkel L. Smoking in
relation to atherosclerosis of the coronary arteries.
N Engl J Med. 1965;273: 775-9.

Doll R, Hill AB. Mortality of British doctors in
relation to smoking: observations on coronary
thrombosis. Natl Cancer Inst Monograph 1966;
19:205-15.

Kahn HA. The Dorn study of smoking and mortality
among U.S.veterans: report on eight and one-half
years of observation. NatiCancer Inst Monograph
1966;19:1-27.

21.

22.

23.

24.

25.

26.

27.

28.

Kannel WB, Schatzkin A. Sudden death: lessons
from subsets in population studies. JAm Coll
Cardiol 1985; 5:141B-9B.

Cigarette [article on internet, cited on 2010 feb 6].
Available from:
http://en.wikipedia.org/wiki/Cigarette.
Niedermaier ON, Smith ML, Beightol LA, Grojec ZZ,
Goldstein DS, Eckberg DL. Influence of cigarette
smoking on human autonomic functions.
Circulation 1993; 88: 562-71.

Poulsen PL, Ebbehoj E, Hansen KW, Mogensen CE.
Effects of smoking on 24-h ambulatory blood
pressure and autonomic function in
normoalbuminuric  insulin-dependent diabetes
mellitus patients. Am J Hypertens 1998; 11:1093-9.
Hirsch JA, Beverly Bishop B, York J. Role of
parasympathetic (vagal) cardiac control in elevated
heart rates of smokers. Addiction Biology 1996; 1:
405-13.

Lucini D, Bertocchi F, Malliani A, Pagani M. A
controlled study of the autonomic changes
produced by habitual cigarette smoking in healthy
subjects. Cardiovascular re search. 1996; 3:633-9.
Karakaya O, Baructcu |, Kaya D, Esen AM, Saglam
M, Melek M et al. Acute Effect of Cigarette
Smoking on Heart Rate Variability. Angiology 2007;
58:620-4.

Esen F, Ozbebit FY, Esen H. Fractal scaling of heart
rate variability in young habitual smokers. Turk J
Med Sci 2001;31:317-22

PEER REVIEW
Not commissioned. Externally peer reviewed.

CONFLICTS OF INTEREST

None

714



. Australasian Medical Journal AMJ 2010, 3, 11, 712-715

Table 2: Comparison of mean heart rates and RR interval and frequency domain parameter of HRV between test , control

groups and groups according to the number of pack years

Group A Group B Test group
(<15 pack years) (>15 pack years) (A +B) :;'(_)::JTROL
n=20 n=10 n=30 =
Heart rate(bpm) 84.6+7.78** 93.8+10.98**" 87.6619.83*%* 72.4616.02
RR interval v
0.71+0.06** 0.64+0.07** 0.69+0.07** 0.83+0.06
(seconds)
LF (ms~2) 378.551+383.04 127.1+82.54*¥ 294.73+335.82* 297.334£246.71
HF (msA2) 112.75+85.39 32.4+24.76*" 85.96+80.32* 127.50+84.09
LF/HF 3.70+1.34 6.36+3.72*%¥ 4.59+2.67* 3.05+2.39

* - Comparison with control (¥*P<0.05, **P<0.001)
¥. Comparison with group A (¥P<0.05, *¥P<0.001)
¥_ Standard deviation is greater than mean as the data was skewed
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