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LETTER TO  THE  EDITOR

IS RESTING HEART RATE VARIABILITY FOLLOWING 12 HOURS
OF ABSTINENCE FROM SMOKING SIMILAR TO THAT
OF NON SMOKERS ?

S i r ,
( Rece ived  on  June  20 ,  2005 )

Cigare t te  smoking  resu l t s  in  an  acu te
increase  in  b lood  pressure ,  hear t  ra te  and
sys temic  vascu la r  res i s tance  as  wel l  as  a
re lease  o f  ca techolamines  (1 ,  2 ) .  These
changes  can  conce ivab ly  a f fec t  res t ing
hear t  ra te  var iab i l i ty  (HRV)  by  a l t e r ing
adrenomedul la ry ,  barorecep tor  and  card iac
vagal activity (3, 4). It has been conventional
tha t  smokers  abs ta in  f rom smoking  for  a t
l eas t  12  hours  p r io r  to  convent iona l
autonomic  tes t ing.  However ,  there  i s  l i t t le
da ta  to  ind ica te  tha t  th i s  app l ies  to  HRV
tes t ing  as  wel l .  Th is  s tudy  a imed  to
de te rmine  whether  a  12  hour  abs t inence
f rom smoking  in  smokers  resu l t s  in
comparab le  res t ing  hear t  ra te  var iab i l i ty
measures  as  those  seen in  non-smokers .

Four  g roups  of  sub jec t s  were  s tud ied ;
Smokers  [n = 55;  young  (18–30  yrs )  = 29 ,
o ld  (60–80  yrs )  = 26]  and  non-smokers
[n = 95; young (18–30 yrs) = 69, old (60–80
yrs )  = 26] .  The  s tudy  of  young  and  o ld
subjects provided us with a wider range of
smoking  consumpt ion  da ta  and  a l lowed us
to determine if  any putative effect  of a 12
hour abstinence from smoking on heart rate
var iab i l i ty  was  re la ted  to  the  ex ten t  o f
smoking  in  non smokers  (by  adjus t ing  for
smoking in an analysis  of  co variance) .  In
addi t ion,  the  2 × 2 factor ia l  des ign a l lowed
us to ascertain age × smoking interactions,

i f  any,  on rest ing hear t  ra te  var iabi l i ty .

Subjec ts  who had  a  h i s tory  of  as thma,
d iabe tes ,  hyper tens ion ,  any  ca rd iovascu la r
d i sease ,  we igh t  loss  over  the  p reced ing  3
months or who were on chronic medication
were  exc luded .  Cigare t te  consumpt ion  in
smokers ranged from 6 months to 50 years,
wi th  an  average  consumpt ion  of  7 ± 7
(mean ± SD) c igare t tes  per  day.

The  exper iments  were  ca r r ied  ou t  in
the  morn ing  wi th  the  sub jec t s  fas ted  and
wi th  abs t inence  f rom smoking  and
caffeinated beverages for 12 hours.  Writ ten
informed consent was obtained from all  the
sub jec t s  fo r  the  p ro toco l ,  which  was
approved by  the  Ins t i tu t ion  Eth ics  Review
B o a r d .

Var iab i l i ty  in  res t ing  hear t  r a te  was
measured af ter  a  mandatory 30-minute  res t
per iod  fo l lowing  ins t rumenta t ion  wi th  the
subject  lying supine.  EGG (Lead II ,  Nihon
Kohden RM-6000 Polygraph system, Japan)
was  recorded  for  10–12 minutes  and  HRV
was  de te rmined  us ing  the  Fas t  Four ie r
Transform (5, 6, 7) in accordance with task
force recommendations (8) .

Table  I  indicates  that  whi le  there  were
significant differences in resting HRV in the
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low and high frequency range between young
and  o ld  sub jec t s  in  abso lu te  t e rms ,  these
differences disappeared when the HRV was
normal ized  for  to ta l  power .  There  was  no
difference in resting HRV between smokers
who had  abs ta ined  f rom c igare t tes  fo r  12
hours  and  non  smokers ,  bo th  before  and

af te r  ad jus t ing  for  smoking  h i s to ry  (pack
yea r s ) .

In  conc lus ion ,  our  da ta  ind ica te  tha t
resting HRV following cessation of smoking
for  12 hours  in  young and old  smokers  i s
comparable to that  of  non smokers.
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TABLE I : Effec t  of  smoking s ta tus  on  hear t  ra te  var iabi l i ty  measures  in  young adul t s  and  o ld  subjec ts .

S m o k e r s Non  smokers
Age Smoking Age x

Variables Young adults Old Young adults Old effect effect smoking
(N=29) (N=26) (N=69) (N=26) ‘P’ value ‘P’ value ‘P’ value

Age (years) 21 (20–23) 63 (61–70) 21 (19–23) 64 (60–70)
Pack-years of 1.10 (0.45–1.9) 12 (6–36.5) NA NA
cigarette smoking
BMI (kg/m2) 17.8 (16.7–21.6) 19.5 (18.1–22.8) 18.3 (17.1–21.3) 18.4 (17.2–20.3) 0.12 0.53 0.29
0.04–0.15 Hz 1000.8 186.8 856.2 179.1 0.00 0.72 0.06

(580.5–1719.3) (88.8–298.7) (562.5–1624.5) (60.6–262.2)
0.15–0.4 Hz 1196.8 153.4 891.52 165.6 0.00 0.77 0.52

(502.5–2705.1) (74.7–507.6) (560.5–1870.5) (68.1–262.5)
0–0.4 Hz 2906.1 697.6 2529.0 686.2 0.00 0.85 0.24

(1879.9–5950.7) (362.0–1086.7) (1669.2–4592.1) (315.5–1136.3)
LF power nu 50.4 56.6 49.8 55.1 0.09 0.38 0.88

(34.4–73.3) (37.1–75.5) (34.6–62.4) (34.8–77.3)
HF power nu 56.1 53.7 57.4 51.5 0.32 0.44 0.47

(37.9–69.8) (41.0–68.8) (46.1–70.3) (31.8–71.2)
LF/HF ratio 0.89 1.06 0.84 1.07 0.14 0.45 0.38

(0.49–1.89) (0.53–1.78) (0.48–1.39) (0.51–2.30)
Heart rate 61.2 60.8 63.1 59.9 0.12 0.92 0.50
(bpm) (56.8–71.6) (54.4–68.5) (59.0–67.8) (53.5–64.4)

Values are median (interquartile range); P<0.05 is considered as significant; bpm, beats per minute; absolute
power is  in ms 2;  nu,  normalized for  total  power;  NA, Not Applicable;  Pack years,  the number of  packs of
c igare t tes  smoked per  day  mul t ip l ied  by  the  number  of  years  the  person  has  smoked.
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