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Respiratory Influence on R-R Intervals in
Normal and Diabetic Air Force Personnel

P Bandopadhyay, M Akhtar, PK Banerjee

R-R Intervel rallo has been studied In 55 diabeifcs and 30
normal controls. Clinicsl evaluation hed not revesled any
evidence of peripheral or awtonomie neuropathy in any
dinbotic subject. F-i interval ratio (mean valves) in disbetic
subfocts was found 1o be 1.76 + 0.11 as compared o that In
narmalcontrols (1.35 4 0.15). Tha differsnce was atatiztically
signiffcant (P < 0.001). This simple bedside lechnique of R-A
Interval ratlo estimatlon may be useful 1o assess latont
involvament of sutonemic nervous systemr in disbetic
subjects.
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R 'F? inlerval estimation has been employed
for detection of autonomic nervous system disorder
by several authars all pver the world. s imparance
in diagnosis of neurgpathy in diabelics has also been
emphasised by many workers. This technique has
heen employed in cases of diabates mellitus with a
view 1o assess lalent aulonomic involvement and the
resulls and conclusions are presented in this paper.

Material and Method

Cases of frank as well as borderline diabetes
melitus assessed at the Instilute of Avialion
Medicine, Bangalore during the last four years were
included in this study. 55 subjecls were sludied
including 26 aircrew, 25 ground duty officers and 4
airmen. Majority of the subjects belonged fo the age
group of 30 lo 42 years. Besides the details of
present, past and personal history, sympioms of
autonomic nervous syslem involvement such as
increased or decreased swealing, diarrhoea, gastric
fullness, dependent woedema and urinary
incontinence were clicited. A thorough clinical
examination was camied out to rle out any
cardiovascular, respiratory or nervous system
involvement. Investigations of routine blood, urine
and bicchemical parameters such as blood sugar
(fasting and post prandial), blood cheolesterol, blood
urga and standard GTT were carried out. A resting 12
lead ECG was recorded in all. ECG recordings
following Double Master Two Step (DMT) exercise
were cared out wharever indicated. A plain
skiagram of chesl for evaluation of cardiac silhioulle
was also taken in all diabetic subjeclts,
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The R-R interval ralio was recorded during quiet
respiration with simultaneous recording of lead I
ECG and respiratory movements through a PT 5
transducer on a Grass Model-V polygraph. The
subjects were Lthen asked lo lake maximal inspiration
in 5 sec and maximal expiration in & sec tor threa
consecutive respiralory cycles and the ECG and
respiralory movements were recoerded throughaout. In
each cycle of respiration the langest R-R interval
during expiration and the shortest R-R interval during
mspiration were measured and H-B ralioc was
calculated. The mean ratio of the three cycles was
then estimated.

A-A interval ratic was alza ealeulatad in 00
age-malched normal sulyects lollowing the same
technique as described above. The data obtained
fram the study of diabetics were compared with those
of the normals by unpaired 't’ test,

Results

Among the diabatic subjects, 35 (65%) were
established cases of diabetes mellitus controlled on
oral hypoglycaemic drugs and 20 (35%) were
controlied with diat restriction anly. Nona of them had
symploms  referrable 1o the  involvement  of
autonomic nervous systam.

Clinical evaluation of lhe subjecls revealed
obesily in 7 cases (13%:), hypertension in 8 cases
(15%) and retinopathy in one {2%). Detlaled and
repaated neurclogical evaluation in these subjects
had nol revealed any evidence of neurological deficit
to suggest either autonomic or peripheral
neuropathy. Relevant biochemical parametars weare
found 1o be normal in all. :

Mean R-R interval ratios in various age groups
in the normal and in the diabetic subjects are shown
in Table 1. Diabatic subjects showed significantly
iower values as compared o normal subjects in all
age groups. In narmal subjecte, tha mean R-H
interval ratio was fourdd lo decrease with age 1 1.44 in
30-39 yrs, 1.32 in 40-49 yrs and 1.29 in 5059 yrs.
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The age bound reduction between 30-35 and 40-49
yrs was tound highly signilicant (p< 0.001). No such
age bound decrement in B-R interval ratio was sean
in diabetic subjects. For the combined age groups,
diabetic subjecls had a mean R-R interval ratio of
1.16 as compared to 1.35 in normal subjecls
{p < 0.001), Comparative study of R-R intervals in
diabetics of different duration did not show any
staistically significant variation ( Table [1). Also, when
lhe mean R-R inlerval of diabelics without any
complication was compared with mean R-R interval
of those with complicaticns like hyperension, ECG

Sundkvist et al® were tha first to describe the
recording of H-H interval ralio in normals and
diabetics. Thay studied 25 normal subjects (11
woman and 14 man) with maan age of 39.4 4 1.7 yrs
and found their R-H interval ralio o be 1.33 ¢ 0.04,
Their diabatic subjects without sensory neurcpathy
{n=23) showed a R-A interval ratio of 1.27 4+ 0.03,
and diabetics with sensory neuropalhy (N=18)
showed R-R interval ratio as 1.16 £ 0.03, the latter
being significantly dilferent when compared with
controls as well as with diabelics withoul neuropathy.

Table- 1 Comparison of R-A interval ratio [mean + (sd)] in normals and diabelics

Age Croup (Yrs) Normals

30-39 1.44 (0.18)
n=10

40-49 1.32 (0.11)
n =10

50-59 1.23 {D.08)
n=10

30-59 1.35 (0.15)
n = 30

Diabetics 2}
1.13( 0.20) < 0,01
n=29

1.17 (0.08) « 0,001
n =29

1.17 (0.08) < 0,001
ns=17

1.16(0.11) < 0D.00
n = 55

Table - I| B-R Interval ratio in diabetics in relation to the duration of the ailment.

Duralion of Diabetes (Yrs) n Mean sd
<2 8 1.138 0.075

2-5 18 1.174 0.094

&-10 17 1.157 0.084
> 10 12 1.163 0.065

abnormality, retinopathy. IHD and obesily, no
significant difference was observed.

Discussion

Measurement of B-R interval during deep breathing
iz a simple but sensitive index of autonomic imbalance.
Various other lests have been used for detecting earty
imvolsement of autonomic nervous system by Bannet et
al2 and they had foundthis technique to be equally uselul
for detecting autonomic imbalance. The underlying
principle is considered 1o be 1he disturbances in
cardiovascular reflexes due 1o aulonomic nervous
system involvement®™.
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Murray el al’ confirmed reduced respiratory
variation in resting hearnt rate in diabetics without
signs of autonomi¢ dysfunction. Wheeler and
Waikins® demonstrated a reduction or absence of
beat 1o beat wvariation in diabetics with clinical
features of autonomic neuropathy. This was
a:tril;éuted to cardiac vagal denervation. Kristensson
ef al” reported segmenial demyelination and axonal
degeneration similar to that seen in diabetic
peripheral nerves in vagal p#_ﬁgangi'[]onic tibresto the
heart and ocesophagus. Martin'™® demonstrated
invelvemeant of autonomic nerve libres in autonomic
nauropathy.
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In the present study, R-R interval ratio in
diabelics were 1.13 £ 0.2 (30-39 yrs), 1.17 + 0.08
(40-49 yrs) and 1.17 + 0.08 (50-53 yrs). The R-R
interval ratio in 30 rormals as studied in this repar Is
1.44 5 0.19 (30-39.yrs), 1.32 &+ 0.11,(40-49 yrs) and
1.29 + 0.08 (50-52 yrs). The R-R interval ratio in
diabetics in the comparable age group showed a
highly significant difterence when compared with
R-Rinterval ratio in normals. This was inconsonance
with various other studies”®

Comparalive study of mean R-R interval in
diabetics of different duralions in the present study
did not show statistically “signiicant variation. It is
expacted that autonomic or other neurclogical
complicalions may oecur more often in diabetics of
long duration. However, Fraser et al'', detected
neurclagical invalvement even al tnc time of
diagnesis  with  various simple non-invasive
autonomic function tesits including R-R interval
variations in resling hean rata.

The present study revealed signilicantly
reduced value of A-R interval ratio in diabetics even
when there was no clinical invelvement of the
nervous system. This simple test may be a prediclive
indicalor ol future neurclogical complications in
diabetics which may be reilerated by seral repatitive
assessmenis.

Ind J Aerospuce Med 37(2) Decembor 1987

.——__

REFERENCES

1. Loyd Mastyn RH, Watkins PJ: Defeciive innervation ol
mnmﬂm:aulmmunlumpdim Brit Mad J 1975, 39 'I?

2 Benmt T. Hnnﬂnq, DJ, Hamptar JB; i::ard-wam_hr.
control in Diabates Mallifus. Brit Mad J 1875;2:5085-587

3. Ewing DJ, Compball 1W, Bert A&, Clarke BF! Vascular
raflexes m diabebc autonomic nourcpathy, Lancet 1973, I
1354- 1356

4. Hosking DJ, Bennat T, Hampton JI: Diabetis aulongmio
neurcpathy. Diabetos 1978, 2710431062

5 Sharpoy-Schater EP, Taylar PJ! Absant circulatory
rflaxas n Diabates Mallitus, Lanoel 19601 559-562

6. Sundvist, LoAlmer, Lille B Aospratory Influanca on
hoart rte in Diabetas Mallinis, Brit Mad J 1879, 1:924-928

T Mumay A, Ewing OJ, Compbell IW, Malson JMM Fl-H
ntarval vanation in young male dabetios, Brit Heart J 1976,
37882 885

f Whaaloer T, Watking PJ; Cardiac danarvaiion in dababics,
Brit Mad J 1873; 4: 584-588,

8 Knstensson K, Nordborg D, Olsson Y, Sourander P,
Changos In vagus nerve in Dlabotes Malliwe. Acta Pathol
Microhiol Scand 167 1; 78:684-85

10, Marlin MM. Invelvament of autonamic nerve filres n
diahatic navrapathy. Lancet 185301 S60.565

11 Fraser DM, Compbedi IW, Ewing 0J, st al; Peariphersal
and autonomee nerve lunclions m newly dagnosed Diabates
Mellinus. Diabetes 1877; 26:546-650°

65



