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Fig. 1: Comparison between control subject (n=25) and
diabetics (n=23) for autonomic function tests. DBP,
diastolic blood pressure; E:I, Expiration to
inspiration ratio during 6/min deep breathing; V
ratio, Valsalva Ratio; Isoex, percentage rise in
diastolic pressurce during hand grip exercise; CPT
rise in diastolic pressure during cold pressor test;
HUT, maximum fall in diastolic pressure during
70° head-up tilt. Standard deviation is shown above
each bar.

Significance *P < 0.05, **P < 0.001, ***P <0.001
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Fig. 2: Comparison of borderline and scvere diabetics
Abbreviation are same as for Fig. 1.
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of diabetic neuropathy (based on autonomic
scoring) were compared. Except that the severe
DAN had higher age (P <0.05) they were not
statistically different for duration of illness,
post-glycaemic control (as indicated by FBS and
GHb respectively), and frequency of one or more
autonomic symptoms (Table II).

The blood pressure responses to isometric
hand grip and postural changes (head-up tilt)
were significantly worse in severe DAN than

TABLE II: Clinical Features of Diabetic Autonomic
Neuropathy

Features Borderline Severe

= 8 n=11
Age (years) 45+ 10 55 + 10
Duration (years) 9.6+7.4 12+5.9
OHA/insulin (%) 66.6/33.47 36.4/63.6
FBS (mg/dl) 148 + 31 140 + 41
GHbL (%) 921+ 137 724+28

Symptoms of peripheral

neuropathy 7/12(58.3%) 11/11(100%)
Impotence 8/10 8/8
Bladder symptoms 7/12 5/11
Sweating disturbances 5/12 5/11
Esophageal gastric
symptoms 1/12 3/11
Intestinal symptoms 8/12 7/11
Postural symptoms 4/12 2/11
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Fig. 3:Resting (at 0 min) and post-exercise (1 to 5 min )
ankle brachial pressure index (ABI) for paticnts
with borderline (B-DAN, n=8) and severe diabetic
autonomic neuropathy (S-DAN, n=5). R, right side
ABI, L, left side ABI.
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borderline DAN (P <0.01) (Fig.2). The ankle-
brachial index was found significantly lower
at 1 min post-exercise (P < 0.05) in severe
DAN as compared to borderline
DAN (Left = 0.78 vs 1.05; Right = 0.93 vs 1.19,
P < 0.05) (Fig.3). Interestingly, the resting ABI
was not significantly different in the two
subgroups.

DISCUSSION

This study confirms the loss of varying
aegree of autonomic function in long standing
diabetes (1). Further evaluation of peripheral
vascular function suggests that it is a late
onset phenomenon and correlates well with
severity of diabetic autonomic neuropathy
(DAN).

Among the clinical correlates of severity of
DAN, only age was found to be statistically high
in severe DAN cases. This is in concurrence
with earlier studies. In an Indian study of 72
diabetics, patients with single or multiple
clinical features of autonomic neuropathy had
significantly higher mean age than patients
without any clinical features of autonomic
neuropathy (8).

Age dependent E:I ratio showed lower value
in severe DAN patients who are a decade older
than borderline DAN patients. A large Chinese
study also documented that heart rate variation
during single deep breath and three consecutive
deep breaths declined significantly with age (9).
Another large study on insulin dependent
diabetics showed that average heart rate
variability decline over 10-15 years was
1.02 beats per annum which is faster decline
than non-diabetics in whom heart rate
variability fell at rate of 0.30 to 0.46 beats per
annum between ages of 30-50 years (10). This
suggests that diabetes mellitus accelerates the
normal age related decline in autonomic
function.
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The duration of diabetes was more in
patients with severe DAN when compared to
borderline ones, although this did not attain
statistical significance (Table II). Inspite of this,
atleast two tests showed significant difference
between severe DAN and borderline DAN; these
were rise in DBP during sustained hand grip
and fall in DBP during head-up tilt (level of
significance for both was P < 0.005). This
suggests early parasympathetic involvement
(both groups affected) and late sympathetic
involvement as seen in severe DAN.
Alternatively, these findings may also suggest
that parasympathetic parameters do not
aggravate progressively beyond a point in DAN.
However, we are less definite in putting this
statement forward because such conclusion
should be drawn from a prospective study
rather than from a cross-sectional study.

Significantly reduced one min post exercise
ABI indicates peripheral vascular disease in
severe DAN as compared to borderline cases
(Fig. 3). In this study only two patients each
from borderline DAN and severe DAN groups
had history of foot ulceration. This suggests that
degree of severity of DAN is correlated with
peripheral vascular disease (PVD) (as measured
by ABI) even before its end point namely ulcer
is reached. This deduction may be criticised on
the grounds that the study compares more
central visceral cardiovascular autonomic
functions (reflexive in nature) with PVD and
presumes that the former reflects a parallel
degree of peripheral autonomic nerve function.
While sensitive tests for peripheral autonomic
function like sudomotor function and
microvascular reflex are available, the existing
evidence clearly suggests that peripheral
sudomotor function in the lower limbs and

cardiovascular reflex test do, in fact, correlate
well (12).

The observation of ABI at rest and post-
exercise suggest that it is only functional reserve
which is depleted in DAN as confirmed by study






