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Cardiac autonomic neuropathy is known to oc¢cur in alcoholics but the
extent of its subclinical form is not usually recognized. Heart Rate
Variability (HRV) analysis can detect subclinical autonomic neuropathy.
In this study the HRV parameters were compared in 20 neurologically
asymptomatic alcoholics, 20 age-matched normals and 16 depressives.
All were males. ECG was recorded in a quiet room for four minutes in
supine position. Time and Frequency, domain parameters of HRV were
computed by a researcher blind to cﬁnical details. Alcoholics had sig-
nificantly smaller Coefficient of Variation of R-R intervals (CV_ ) on
time domain analysis and smaller HF band (0.15-0.5 Hz) power on spec--
tral analysis. The decreased Heart Rate Variability indicates cardiac
autenomic dysfunction. i
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Alcoholism causes neurotoxic effects and
autonomic neuropathy is one of them. Car-
diac autonomic neuropathy may go unno-
ticed and is not usually detected in routine
clinical practice. Subclinical forms of car-
diac autonomic dysfunction merit assess-
ment. Autonomic nervous system influences
cardiac function. Chelinergic outflow from
the vagus (parasympathetic) decreases and
adrenergic outflow from the sympathetic
system increases the heart rate. It has been
shown that heart rate is not always constant
contrary to what is found by clinical ex-
amination. There is a variation in the rate
which is measurable only by advanced com-
puter aided procedures. Such procedures
yield several measures of heart rate vari-
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ability (HRV) which are sensitive to even
minor but selective perturbations in either
sympathetic or parasympathetic systems’.
Autonomic neuropathy in diabetics is de-
tected early using HRV analysis when other
clinical evidence of neuropathy was lack-
ing’.

HRV analysis has detected subclinical
autonomic neuropathy in alcoholics®* too.
HRV parameters- in a proportion of alco-
holics improve after sufficient period of
abstinence’, suggesting indirectly an asso-
ciation between chronic alcohol exposure
and autonomic neuropathy. Alcoholism
may itself be symptomatic of depression.
The latter too is associated with changes
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in HRV®. Therefore, undetected depression
in alcoholics can confound HRV param-
eters. Hence inclusion of yet another con-
trol group with depressive disease is war-
ranted in studies examining HRV in alco-
holics. Being a noninvas:ve technique, HRV
analysis holds promise in routine clinical
practice for screening the alcoholic patients
for evidence of autonomic neuropathy. This
study was designed to examine cardiac au-
tonomic function using the HRV parameters

in  neurologically  asymptomatic
nondepressed alcoholics.
Methods

Sample . Twenty male inpatients in the de-
addiction ward of NIMHANS hospital
formed the sample of this study. They met
the ICD-10 criteria’ of alcohol dependence
but without history of any other drug use.
They were free from psychiatric and neu-
rological disorders. None had evidence
of diabetes or exposure to heavy metals or
solvents occupationally. The ECG record-
ing was done two weeks after the last drink.
At the time of the recording they were free
from withdrawal symptoms and were off
psychotropic and other drugs for atleast 48
hours (2-7 -days) except vitamin supple-
ments. Twenty age-matched male volun-
teers without any substance dependence or
harmful use or any psychiatric morbidity
formed one control group. None had used
alcohol in the past 15 days. A group of 16
male treatment-naive depressives meeting
ICD-10 criteria’ of depressive episode
formed another coatrol group. None of the
depressives was psychotic or bipolar and
none had history of alcohol or drug abuse.
Twelve each of alcoholics and normals and
ten of the depressives were also smokers
but did not smoke within two hours before

recording. All the subjects underwent de-

~ tailed medical evaluation to rule out any
cardiac (arrhythmia, ischemic heart, hyper-

tension, valvular disease), respiratory
(asthma, chronic obstructive pulmonary
disease) or neurological disorder (includ-
ing autonomic neuropathy). Blood pressure
was recorded in supine and on immediate
standing postures. None of the subjects had
evidence of postural hypotension. A 12-
lead péper ECG was normal in all alco-
holic subjects. All subjects gave informed
consent.

ECG Recording

Recording was done in a'quiet room al-
ways in the afternoon between 2.00 and
4.00 p.m. after lunch. After the applica-
tion of the chest leads, the subjects were
allowed to acclimatize to the room in su-
pine position for 15 minutes before ECG
recording. ECG was recorded using a com-

zrcial ECG monitor. ECG signal of four
consecutive minutes was digitized at 500
Hz using a 12 bit ADC and was stored in a
personal computer and the data was
analyzed without the knowledge of clini-
cal details.

-HRYV Anaiysis

A. Time Domain Analysis : ECG was re-
played on the computer screen to check
for artefacts before analysis. The R
waves were detected and from the re-
sulting R-R interval series, the follow-
ing time domain parameters were com-
puted : the Mean Heart Rate (MHR),
the Coefficient of Variation of R-R in-
tervals (CV__ - ratio of the standard

- -- deviation of the R-R intervals to the

mean), the Root Mean Square Succes-
sive Difference of intervals (the square
root of the mean of the squared differ-
ences between adjacent RR intervals,
RMSSD), the percentage of successive
R-R intervals with a difference of
greater than 50 msec (pNN50), the dif-
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ference between the maximum (E) and
the minimum (I) R-R interval (E-I) and
the ratio of maximum to minimum R-R
interval (E/I).

B. Frequency Domain Analysis: The instan- _

taneous heart rate time series was ob-
tained from the R-R intervals. Linear
interpolation® was applied on the HR
time series to obtain heart rate samples
evenly spaced at 0.25 sec. From this in-
terpolated time series the mean was re-
moved and then using FFT, the power
spectrum was obtained. The absolute
power (BPM*Hz) in the very low fre-
quency band (VLF, 0.01 - 0.05 Hz), the
low frequency band (LF, 0.05 - 0.15 Hz)
and the high frequency band (HF, 0.15-
0.5 Hz), the total power in the frequency
interval of 0.01 to 0.5 Hz and the ratio
of HF to LF power (HF/LF) were calcu-
lated.

Statistics

Statistical Package for Social Scientists,
Release 6 (SPSS Inc, 1993) was used for
the analysis of the computer parameters.
Age, Time and Frequency domain HRV
parameters were compared between the
groups using one-way ANOVA. The spec-
tral power was log-transformed for the pur-
poses of parametric analysis. Analysis of
covariance (ANCOVA) with heart rate as
the covariate was also used to compare the
mean CV_ _ of the three groups.

Results

The three groups were comparable on age
(Table 1). The groups differed significantly
on MHR, CV_ ., RMSSD and pNN50. Al-
coholics had smallest values of CV__,
RMSSD and pNNS50, and highest MHR
(Table 1). Using analysis of covariarce, the
difference between the groups on CV,  was
also examined, with MHR as covariate. The
three groups continued to be different with

alcoholics having smallest CV, .
(DF=2,52, F=3.35, p=0.05). Alcoholics had
lowest values in all frequency domain pa-
rameters but this reached significance only
on HF (Table H). Even log transformed
data showed similar differences on one-
way ANOVA.

Table |
Mean (SD) age and time domain
HRV Parameters

Variable Alcoholics Normals Depressives Significance

(r=20) (n=20)  (n=16)
Asein 388 377 336 FL18
years {1.2) 8.2) {1.3) p=0.12
MHRin 833 738 8.1  F=331
 Beatsmin (106)  (98) (172 p=0.04
P R Y R E B L
w12 (18) (19, p=0013
173 303 L1 F=49
RMSSD  96)  (156) (2023 p0onl
13 108 125 F525
PNNSO. 93y 29y (5T p=0.008
Elin 1570 2203 __ F=2.20
msees  (1123)  (ton.1) D3V
o 12 13 14 F=135
023) @15 (020  p=0.27

Oneway ANOVA, D.F =2.53
Table 11

Mean (SD) frequency domain
HRV parameters

Vaiable  Alcoholics Nomals  Depressives Significance**

(»=20) (e=20) (n=16)
HF Power* 4251 H284 14410 F=3.53
0..5-05He (315.)  (10423)  (185%6.8) p=0.036
LF Power* §67.6 2029 12265 =29
005-0.15H (5152 (963.4) (B13) p=0.06
VLFPower* 13211 16753 K53 =N
001005 Hz (1247 (13884) (22333) p049
HA 09% L6 121 51214
Ratio (0.84) 0.79) (1R}] p=0.66
; TotlPower 23139 40066 46407 =226
001405Hz (1903.5) 2%1.1 (5263.3) 0

*BPMYHz, **Oneway ANOVA, D.F.=2,53.
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Discussion

In the study, alcoholics were different
from normals and depressives on several
HRV parameters. This is remarkable in that
the ‘alcoholics were free from most of the
factors known to confound such a compari-
son.. At the time of recording, all alcohol-
ics were benzodiazepine-free for varying
periods from two to seven days and their
last alcohol drink was two weeks ago. None
had other drug abuse disorder. They were
free from psychiatric illness and neurologi-
cal complications. None had evidence of
diabetes or history of occupational expo-
sure to heavy metals or solvents. All sub-
jects were tested at the same time of the
day to control for the circadian variation of
HRV’. It is arguable that the HRV abnor-
malities observed in alcoholics might be
related to an underlying psychiatric condi-
tion, for example depression, and not due
to neurotoxic effects of alcohol. This pos-
sibility was excluded by recruiting alcohol-
ics who were not clinically depressed.

The study confirmed earlier reports that
alcoholics have smaller HRV parameters on
both time and frequency domains**. Weise
et al.’ examined one of the measures of
HRV - ‘Mean Momentary Arrhythmia’
(MMA-mean difference of successive RR
intervals)- in alcoholics at different points
of time during detoxification. The authors
found that increases in heart rate in the first
five days of withdrawal contribute to lower
HRV measures and hence suggest that the
testing be done atleast one week after last
alcohol drink. In our sample, the alcohol-
ics had higher MHR suggesting occult with-

drawal state, although the testing was done

two weeks after the last drink. Accordingly,
we applied' ANCOVA with MHR as the

covariate and still the alcoholics had small-

est CV, ., suggesting that in our alcoholic
group merely increased MHR did not con-

tribute to smaller HRV. The reduced CV,
reflects decreased parasympathetic tone.
The high MHR could also be an effect of
towered parasympathetic. tone. The groups
differed on RMSSD and pNNS50, with al-
coholics having lowest values suggesting
reduced parasympathetic tone. Weise eral.*
observed that acute consumption of alco-
hol lowers these HRV parameters. In the
same study the authors also found that
chronic alcoholics are different from con-
trols in the HRV parameters but the test-
ing was done in alcoholics whose last drink
was only eight hours ago. In contrast, we
have tested the subjecis fifteen days after
their last drink and this was ensured by
studying only inpatient population: The HF
band spectral power also reflects
parasympathetic tone. The latter is more
vulnerable to neurotoxic effects. In the
present study the power in HF band was
lower in alcoholics than other groups sug-
gesting decreased. parasympathetic activ-

ity.

- The procedure of HRV estimation is
based on a computer algorithm. Computa-
tion facilities, admittedly have not reached
all clinical centers. With this limitation,
HRYV analysis is recommended in advanced
centers only as an addition, but not to re-
place routine clinical tests of autonomic
dysfunction. It is not possible to offer ‘nor-
mal’ values of HRV parameters with this
small data. Fourteen (70%) alcoholics and
(30%) of normal controls had smaller than
median values (of the 40 subjects includ-

~ing alcoholics and controls) on following

parameters: CV, ., RMSSD, pNN50 and
HF power. However, a CV,_ of 2.5 or
smaller detected 50% of alcoholics and
only 10% each of normal and depressives
as ‘abnormal’. More work is needed to
generate normal ranges to diagnose auto-
nomic dysfunction using HRV analysis.
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