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ABSTRACT 

Baroreflexes are an important mechanism by which the central nervous system controls blood pressure in 

response to acute challenges imposed by change in posture. There are many factors which will influence 

the baroreflex function. The postural hypotension is the most disabling feature of autonomic dysfunction. 
The autonomic function tests are helpful when the history and physical examination findings are 

inconclusive.  Tilt table test is a standardized, physiological, clinically relevant stimulus that challenges 

the cardiovascular regulation. By the performance of head down tilt, it is possible to assess the dynamic 
capacity of regulatory system. In this study we will investigate the differences in cardiovascular 

autonomic adjustments to postural stress by employing graded head down tilt.  
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INTRODUCTION 

Gharib et al., (1988) studied the early hormonal effects of Head Down Tilt (HDT) in humans. He 
observed a decrease in Diastolic Blood Pressure (DBP), plasma renin activity and plasma aldosterone, as 

compared to the sitting position.
 
Butler et al., (1990) explained   the cardiovascular response to 4 hours of 

6 degrees HDT. Immediately on assuming HDT, Heart Rate (HR) decreased slightly from baseline. 
Stroke volume and cardiac output both increased significantly by as much as 54% and 26% respectively 

in the first minute of HDT. This result showed that the immediate transition from a Head Up Tilt (HUT) 

to a HDT position caused a dramatic change in cardiovascular variables. These changes were generally 

transient with baseline values resumed by many variables within 30 min of exposure to 6 degrees HDT. 
Convertino et al., (1990) observed the vagal baroreflex responses to head-down bed rest. Compared with 

control measurements, base-line R-R intervals and the minimum, maximum range, and maximum slope 

of R-R interval carotid pressure relationships were reduced from bed rest day 12, through recovery day. 
Baroreflex slopes were reduced more in 4 subjects, who fainted during standing after bed rest than in 6 

subjects who did not faint. There was a significant linear correlation between changes of baroreflex slopes 

from before bed rest to bed rest day 25 and changes of SBP during standing after bed rest. There were no 
significant changes on before and after plasma nor epinephrine levels, before and after bed rest, during 

supine rest or sitting. It was concluded that a 6
0
 head down bed rest, significantly reduces the 

responsiveness and buffering capacity of vagal baroreflex cardiac reflexes. Impaired baroreflex function 

appears to reduce the ability of subjects to adjust to transient changes of BP during standing, and this may 
contribute to orthostatic intolerance.

 
Hughson et al., (1995) explained the hormonal effects during 10 hrs 

HDT tilt on HR and Blood Pressure (BP) variability. Resting R-R interval was not significantly different 

between seated and HDT tests. Stroke volume and cardiac output were elevated in the first 1-2 hr of HDT 
whereas of Systolic Blood Pressure (SBP) and DBP were lower during HDT. Total variability in each of 

R-R interval was reduced during HDT.
 
Koska et al., (2003) studied the effect of head down bed rest on 

the neuro endocrine response to orthostatic stress in physically fit men. It was observed that after head 
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down bed rest BP was elevated, while resting HR did not change. The plasma renin activity was also 

increased.
 
Cooke et al., (2003) investigated the cerebral auto regulation during acute HDT. Systolic 

arterial pressure spectral power of the Low Frequency (LF) decreased from 5.7  1.6 to 44  1.6 mmHg
2
 

HDT and mean arterial pressure spectral power of the LF decreased from 3.3  0.79 (supine) to 2.0  0.38 
mmHg

2
 (HDT). HDT did not affect cerebral blood flow velocity.

 

 

MATERIALS AND METHODS 

100 healthy male between age group of 15-45yrs were selected from general population randomly. 

Consent was taken. The study was conducted after lunch between 12 noon to 2 pm.  
Exclusion criteria:  

 Obese 

 Alcoholics 

 Smokers 

 Hypertensive 

 Age below15 and above 45yrs 

 Subjects taking any medications 

 Diabetic individuals 

Preparation for tilt table test (TTT) 

Generally there was no eating or drinking 4-6 hrs prior to test to limit the symptoms of nausea and 

vomiting .Manually operated tilt table with footplate support is used .The table is locked at particular 
angles. The angles used were 30°,60°and 80°.ECG leads were fixed at right arm ,left arm, left foot and 

right foot. When normal lead II ECG was obtained these recordings were saved for duration of 5 min. In 

supine position BP was recorded by using sphygmomanometer. BP was recorded within 20 sec after 
change in position .Heart rate was recorded by 5 min ECG. The table is tilted to 30°, 60° and 80

0
 HDT 

position. Before the change in the tilt angle the subject was brought to the supine position for 5 min rest. 

Statistical analysis was done. 
 

RESULTS AND DISCUSSION 

Orthostatic stress is commonly utilized to evaluate cardiovascular autonomic function. This typically 

involves the passive movement from a supine to HDT. The most common tilt table testing protocol is one 
that incorporates an angle of 30°, 60°and 80° head down tilting .In our study heart rate decreased linearly 

with increasing angle of HDT. The cardiovascular response to 4 hours of 6 degrees HDT was studied in 

1990. Immediately on assuming HDT, HR decreased slightly from baseline. Stroke volume and cardiac 
output both increased significantly by as much as 54% and 26% respectively in the first minute of HDT. 

This result showed that the immediate transition from a HUT to a HDT position caused a dramatic change 

in cardiovascular variables. These changes were generally transient with baseline values resumed by 
many variables within 30 min of exposure to 6 degrees HDT. On head down tilt there is decrease in the 

leg volume and increase in central venous pressure. Consequent loading of baroreceptors decreases 

sympathetic nerve activity and decrease in heart rate.  On head down tilt the systolic blood pressure 

increased in males (Table 1). 
 

Table 1: CARDIOVASCULAR RESPONSES TO HDT IN MALES 

Parameters 
Supine 30 Deg 60 Deg 80 Deg 

Mean SD Mean SD Mean SD Mean SD 

HR (bts/min) 73.3 4.9 71.1 5.4 68.5 5.0 66.8 4.8 

SBP (mm of Hg) 113.7 6.0 116.5 6.1 120.1 5.3 123.7 5.3 

DBP(mm of Hg) 78.2 8.3 73.7 8.1 72.9 8.4 70.9 8.2 
PP(mm of Hg) 34.8 8.9 42.8 9.8 47.2 10.0 52.7 9.9 

MAP(mm of Hg) 88.1 2.2 87.9 5.9 86.9 5.8 85.3 5.7 
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This was mainly due to increase in cardiac output. The large rise of systolic pressure in this position is 

probably due to accumulation of blood in the dependent parts of the body and also that the blood pressure 

equating mechanism may not be very efficient in dealing with a large volume of circulating blood which 
suddenly fills the dependent parts. On head down tilt the diastolic pressure decreased. It was statistically 

significant (p < 0.001). On head down tilt the decrease in diastolic blood pressure effected the Mean 

Arterial Pressure (MAP). On head down tilt the Pulse Pressure (PP) was increased with 30
0
, 60

0
 and 80

0
 

(Table 1).The P value of all the parameters was significant (Table 2).The comparision of all the 

parameters was done in supine and 30
0 
60

0
 and 80

0
 position and the results were tabulated (Table 2). 

 

Table 2: COMPARISON OF CARDIOVASCULAR PARAMETERS   BETWEEN SUPINE AND 

VARIOUS DEGREES OF HDT IN MALES 

Parameters 
Supine 

I 

30 Deg 

II 

60 Deg 

III 

80 Deg 

IV 
P* Value Significant Pairs** 

HR (bts/min) 73.3 71.1 68.5 66.8 
p <0.001 
HS 

I&II, I&III,I&IV, 
II&III,II&IV,III&IV 

SBP(mm of 

Hg) 
113.7 116.5 120.1 123.7 

p <0.001 

HS 

I&II, I&III,I&IV, 

II&III,II&IV,III&IV 
DBP(mm of 

Hg) 
78.2 73.7 72.9 70.9 

p <0.001 

HS 
I&II, I&III,I&IV,II&IV 

PP(mm of 
Hg) 

34.8 42.8 47.2 52.7 
p <0.001 
HS 

I&II, I&III,I&IV, 
II&III,II&IV,III&IV 

MAP(mm of 

Hg) 
88.1 87.9 86.9 85.3 

p <0.001 

HS 
I&II, I&III,I&IV 

*Repeated measures ANNOVA test 
**Tukey's test  

HS – Highly significant  

NS – Not significant  
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