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R a d i o t e l e m e t r i c  r e c o r d i n g  of the pulse  ra te  and e l e c t r o c a r d i o g r a m  of 36 s tudents  during examinat ions  
r e v e a l e d  an i n c r e a s e  in the pulse  r a t e ,  i n c r e a s e  in ampli tude of the R and T waves ,  and an i n c r e a s e  in the 
sys to l i c  index. F la t ten ing  of the T wave was obse rved  in 7 s tudents .  

During r e s p o n s e s  to emot iona l  f ac to r s  va r ious  changes a r e  obse rved  in the c a r d i o v a s c u l a r  sy s t em 
[1, 4, 5, 7], including changes in the ECG [9, 10, 14]. Inves t igat ion of phys io log ica l  changes during su s -  
tained nervous  ac t iv i ty  is  of spec i a l  i n t e r e s t  [2, 8,131. 

The objec t  of the p r e s e n t  inves t iga t ion  was to study changes in the pulse ra te  and ECG in c l in ica l ly  
heal thy sub jec t s  during examinat ions .  

E X P E R I M E N T A L  M E T H O D  A N D  R E S U L T S  

The inves t iga t ion  was c a r r i e d  out on 36 s tudents  in c l a s s e s  III-IV aged 20-27 y e a r s ,  f ree  f rom ca rd io -  
v a s c u l a r  pathology. The technique of r a d i o p u l s o m e t r y  and r a d i o e l e c t r o c a r d i o g r a p h y  was used [11, 12]. 

Before  the examinat ion  began the r a d i o e l e c t r o c a r d i o g r a m  (RECG) of the sub jec t s  was r e c o r d e d  and 
the i r  pulse  ra te  counted (by e a r  f rom an audible s ignal  in a radio  r ece ive r ) .  La te r ,  f rom the t ime  the 
s tudent  r e c e i v e d  his admis s ion  t i cke t  unti l  the end of the examinat ion,  the pulse  was counted continuously 
and the RECG r e c o r d e d  at  definite t imes :  during se lec t ion  of the examinat ion  t icket ,  while p r e p a r i n g  for  
his rep ly ,  during his rep ly ,  and again 3 min a f t e r  the end of the examinat ion.  

The mean durat ion of the examinat ion  (from the t ime of en te r ing  the examinat ion  room until  the end 
of the examinat ion)  was 99 rain. During that  pe r iod  the sub jec t s '  pulse  ra te  reached  a mean value of 107/ 
min, the changes being g r e a t e s t  when choosing the t icke t  and when answer ing.  Af te r  the end of the examina-  
tion the h e a r t  r a t e r e t u r n e d  to no rma l  f a i r l y  rap id ly ,  indicat ing well  ma rked  compensa t ion  of  function in 
young subjec t s  (Table 1). 

TABLE 1. Rad iopu l somet ry  during Emot ional  S t r e s s  
(mean r e s u l t s  of 36 observa t ions)  

Time of in- 
vestigation 

Before examination 
Choosing ticket* 
Preparing to answer 
Answering 
3 rain after examina- 
tion 

Pulse rate 

mean value max [mum 

limits of 
M •  

variations 

103• 78 141 
132• 90 168 
111• 2,3 91 142 
115-+2,1 87 149 
98--_1,7 76 125 

M •  

117-+3,7 

128+2,3 
135• 2,4 
106-+2,1 

limits of 

variations 

84 156 

IT6 
108 168 
78 130 

* Because only one count was made no figures for maxi- 

mal changes can be given. 
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TABLE 2. Changes in RECG (mean resul ts  of 36 observa-  
tions) 

Time of in- o ~ ~', 
vestigation "n ~-~ 

Before examination 
Choosing ticket* 
Preparing to answer 
Answering 
3 rain after examina- 

tion 

0,58 
0,49 
0,56 
0,53 
0,64 

Changes in sys- 
tolic index (in 
percent of theo- 
retical) 

+4,9---0,56 
+9,2--- 1,4 
+6,5+-- 1,06 
+9,7-+ 3,5 
+5,3-  + 0,73 

Amplitudes (in mV) 

P R T R/T 

0,24 1,33 0,5 2,7 
0,25 1,34 0,4 3,2 
0,23 1,53 0,5 3,1 
0,28 1,73 0,6 2,8 
0,19 1,61 0,6 2,8 

Data for  changes in the RECG indices are  given in Table 2. At cer tain t imes changes in the systolic 
index and amplitudes of the RECG waves of the students were observed.  Quickening of the rhythm was 
nearly always accompanied by an increase in the systolic index. No change took place in the temporal  
cha rac t e r i s t i c s  of the P wave and the P -Q and QRS intervals.  So far  as amplitudes are  concerned, a de- 
finite tendency was found for the R and T waves to increase  at moments of maximal emotional s t ress .  This 
can be attributed to increased  activity of the sympathetic nerves  caused by anxiety before the examination. 
With a general  tendency for the T waves to increase ,  in some subjects changes of the opposite nature were 
observed.  In 7 of the 36 students, for instance, the amplitude of the T waves was lowered and the wave 
flattened. 
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