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LETTER TO  THE  EDITOR

DOES THE LEVEL OF INSTRUMENTATION AFFECT
RESTING HEART RATE VARIABILITY ?

Sir,
( Rece ived  on  May 12 ,  2005 )

old=35) and more instrumented group (n=63;
young=46; old=17).

A retrospect ive analysis  of  the  data  on
the  150  sub jec t s  ind ica ted  tha t  they  fe l l
in to  2  g roups  based  on  the i r  l eve l  o f
ins t rumenta t ion .  The  de ta i l s  o f  the i r
rec ru i tment  have  been  presen ted  in  Table
I. The “less instrumented” subjects had been
recru i ted  f rom non- invas ive  au tonomic
tes t ing which included appl icat ion of  ECG
electrodes and f inger  cuffs  for  beat- to-beat
measurement  of  b lood pressure  (Por tapress
TNO,  The  Nether lands) .  The  “more
ins t rumented”  sub jec t s  had  been  rec ru i ted
for  combined  metabol ic  and  au tonomic
protocols which included application of ECG
elec t rodes ,  f inger  cuf f s  fo r  bea t  to  bea t
measurement  o f  b lood  pressure  bu t
addit ional ly also had an IV cannula in  the
hand  p laced  in  a  ho t  a i r  box  for
a r te r ia l i sa t ion  of  b lood  samples  and
vent i la ted  hood over  the  head for  indi rec t
ca lor imet ry .  The  exper iments  were  car r ied
out  in  the  morn ing  under  s tandard
condi t ions ;  fas t ing ,  wi th  abs t inence  f rom
smoking  and  caf fe ina ted  beverages  fo r  12
hours.  All  participants gave written consent
to the studies,  which were approved by the
Ins t i tu t ion  Eth ics  Review Board .

Var iab i l i ty  in  res t ing  hear t  ra te  was
measured af ter  a  mandatory 30-minute  res t
per iod  fo l lowing  ins t rumenta t ion  wi th  the

Heart rate variability (HRV) is measured
under  var ious  l abora tory  condi t ions  wi th
d i ffe r ing  leve l s  o f  ins t rumenta t ion .  This
could  conce ivab ly  a l t e r  res t ing  au tonomic
nervous funct ion.  For  instance,  intravenous
cannulat ion is  associated with an elevat ion
in plasma catecholamine levels for about 30
minutes  (1 ) .  Ins t rumenta t ion  could  a l so
enhance  leve l s  o f  sub jec t ive  s t ress  and
s t ress  i s  known to  a l t e r  HRV (2 ,  3 ) .
Therefore ,  in  order  to  assess  the  effect  of
level of instrumentation on resting HRV, we
evalua ted  separa te  groups  of  subjec ts  who
had  undergone  “ less”  and  “more”
ins t rumenta t ion .  Because  age  i s  a  major
de te rminant  o f  HRV,  we  s t ra t i f i ed  the
subjec t s  in to  young  (18–30  yrs )  and  o ld
subjects  (>60 yrs) .  Autonomic responses to
s t ress  a re  known to  be  muted  in  o lder
sub jec t s  (4 ) ;  the  s t ra t i f i ca t ion  would
therefore allow us to ascertain if  there was
any  in te rac t ion  be tween  age  and  leve l  o f
ins t rumenta t ion  on  au tonomic  responses .

One  hundred  and  f i f ty  hea l thy  male
adul t s  were  rec ru i ted  f rom in  and  a round
medica l  co l lege  for  on  go ing  metabol ic /
au tonomic  s tud ies  in  the  Div is ion  of
Nut r i t ion .  The  sub jec t s  inc luded  medica l
s tudents ,  pa t ien ts  f rom the  Ophtha lmology
OPD undergoing  inves t iga t ion  bu t  wi thout
any  sys temic  d i seases ,  hea l thy  vo lun teers
f rom res iden t ia l  a reas ,  u rban  s lums  and
near by vil lage.  Subjects were divided into
a  less  ins t rumented  (n=87;  young=52;
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TABLE II : Effect  of  ins t rumentat ion on hear t  ra te  var iabi l i ty  measures  in  young and old  subjects .

More  ins t rumenta t ion Less  ins t rumenta t ion
Var iab les

Young  adu l t s O l d Young  adu l t s O l d
(n = 46) (n = 17) (n = 52) (n = 35)

Age 21±2 66±5 22±3 65±6

B M I 19.3±2.7 20.0±2.3 18.7±2.4 19.6±2.9

0–0.04 Hz 887.0(427.3–2306.6) 329.9(195.7–501.0) 815.7(555.1–1278.1) 279.3(142.4–465.1)

0.04–0.15 Hz (LF) 936.8(464.8–2111.7) 182.9(102.1–258.1) 879.0(580.8–1444.7) 185.9(60.6–308.0)

0.15–0.4 Hz (HF) 1013.8(527.2–2529.7) 180.0(80.7–545.1) 999.2(1917.3–4587.0) 150.3(68.5–324.6)

0–0.4  Hz 2585.2(1500.1–7672.3) 780.0(440.6–1106.6) 2964.9(1917.3–4587.0) 631.9(322.9–1131.8)

LF power  nu 47.7(36.9–64.0) 57.4(33.8–73.0) 50.7(33.1–62.9) 55.2(36.5–76.6)

HF power  nu 58.1(45.7–64.0) 58.4(40.2–72.5) 57.0(33.1–62.9) 52.2(32.5–71.21)

LF/HF ra t io 0.81(0.54–1.4) 1.11(0.47–1.77) 0.90(0.46–1.43) 1.06(0.53–2.22)

Hear t  r a t e  (bpm) 61.6(57.4–68.3) 61.5(56.0–67.9) 63.7(59.2–68.9) 59.7(53.1–65.7)

Data are median (interquartile range); bpm = beats per minute; nu = normalized for total power; LF = Low
frequency; HF = High frequency; absolute power in msec2.

TABLE I : Dis t r ibut ion of  subjects  based on thei r  p lace  of  recrui tment  and nature  of  ins t rumentat ion.

Sl.  No. Place of  recruitment Sub j ec t s Number of  subjects Nature  o f  ins t rumenta t ion

23 Less instrumented
1. S tuden t s  f rom the Hea l thy  vo lun tee r s

medical  college 20 More instrumented

21 Less instrumented
2. Urban  s lum Hea l thy  vo lun tee r s

24 More instrumented

31 Less instrumented
3. From near  by vi l lages Hea l thy  vo lun tee r s

17 More instrumented

8 Less instrumented
4. Res iden t i a l  a rea  a round Hea l thy  vo lun tee r s

the medical  college 2 More instrumented

5. Ophthalmology (Subjec ts Hea l thy  vo lun tee r s 4 Less instrumented
who came for  general

check up)

To ta l – 1 5 0

Less instrumented – ECG electrodes and cuffs  for  beat  to  beat  measurement  of  blood pressure.
More instrumented – ECG electrodes, cuffs for beat to beat measurement of blood pressure, IV cannula in the
hand placed in a hot air box for arterialization of blood samples and ventilated hood for indirect calorimetry.



486 Le t t e r  to  the  Ed i to r Indian J Physiol Pharmacol 2005; 49(4)

subject  lying supine.  ECG (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 as described earlier (5, 6, 7) and
in accordance with the recommendations of
the Task Force (8) .

Table II  indicates there were significant
differences in the absolute measures of HRV
across age (Two way ANOVA); normalised
uni ts  of  HRV were  not  d i f ferent  in  young

and old subjects. There was no effect of the
leve l  o f  ins t rumenta t ion  be tween  young
and  o ld  sub jec t s  and  no  age  group  ×
ins t rumenta t ion  group  in te rac t ion .  These
data suggest that the level of instrumentation
does not effect resting HRV values provided
subjec t s  have  a  manda tory  30-minute  res t
per iod  fo l lowing  ins t rumenta t ion .  These
data are important to Physiologist who work
with different  instruments and who may be
concerned  about  how ins t rumenta t ion  of
subjects  affects  HRV.
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