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V R  U S G I V A
C a se  st u d y

T h e  a i m  of  t h i s  p ro j e c t  wa s  to  c rea te  a n d  va l i d a te  a  to o l  t h a t  wo u l d  a l l ow 
st u d e n ts  to  p ra c t i ce  U l t ra so u n d  G u i d e d  I n t rave n o u s  Access  ( USG I VA ) . 

T h e  g ra p h  s h ows  t h e  s u ccess 
ra te  of  b o t h  g ro u ps  ove r  t h e 
t h re e  n e e d l es. T h e  i n c rea se 
i n  d i f f i c u l ty  i s  ev i d e n t  a s  t h e 
s u ccess  ra te  d e c rea ses  fo r 
b o t h  g ro u ps. 

H oweve r, t h e  V R  g ro u p 
sco re d  b e t te r  a c ross  a l l 
t h re e  n e e d l es  a n d  h a d  a n 
ove ra l l  s u ccess  ra te  of  70 % 
co m pa re d  to  2 2 %  i n  t h e 
co n t ro l  g ro u p.

To  esta b l i s h  i f  t h e 
d i f fe re n ces  i n  s u ccess 
ra tes  we re  s i g n i f i ca n t  a  Two 
Pro p o r t i o n  Z-Test  wa s  u se d . 

S ta t i st i ca l  s i g n i f i ca n ce  wa s 
o bse r ve d  i n d i v i d u a l l y  fo r 
a l l  t h re e  n e e d l es  a n d  to ta l 
s u ccess  ra te. 

Needle 1 Needle 2 Needle 3 Total

Sample size 10 9 10 9 10 9 30 27

Success 10 4 7 2 4 0 21  6

Fail 0 5 3 7 6 9 9 21

p - value (Fischer's exact) 0.0108 0.0698 0.0867 0.033

Alpha (α) 0.05 0.05 0.05 0.05

Significance (p < α) Yes No No Yes

VR Control

T h e  p ro j e c t  wa s  d o n e  i n  co l l a b o ra t i o n  w i t h  S DU, 
OU H , S i m C  a n d  a  g ro u p  of  m e d i a l o g y  st u d e n ts 
f ro m  A a l b o rg  U n i ve rs i ty  ( A AU ) . T h e  sof twa re 
wa s  p ro d u ce d  a s  a  s p i n - of f  o n  V R  U l t ra so u n d , 
re u s i n g  m a ny  fea t u res. 

A n  i te ra t i ve  a p p roa c h  i n c l u d i n g  u se r tests, 
g ro u p -  a n d  ex p e r t  i n te r v i ews  wa s  u se d . 
Deve l o p m e n t , d a ta  co l l e c t i o n , a n a l ys i s  a n d 
w r i te - u p  wa s  co m p l e te d  i n  l ess  t h a n  3  m o n t h s. 

To o l  ef f i ca cy  wa s  eva l u a te d  i n  a  d o u b l e  b l i n d e d 
RCT. 19  m e d i ca l  st u d e n ts  re ce i ve d  a  s h o r t 
sess i o n  ( <  6 0  m i n u tes)  of  e i t h e r  e - l ea r n i n g 
(co n t ro l  g ro u p)  o r  e - l ea r n i n g + V R  p ra c t i ce 
( i n te r ve n t i o n , f i g u re  2 ) . 

Primar y outcome  wa s  n o. of  s u ccesf u l  USG I V ’s 
( m a x i u m  3 )  a rc h i ve d  o n  a  rea l i st i c  p h a n to m 
i n  1 5  m i n u tes  ( f i g u re  3 ) .  Se co n d a r y  o u tco m es 
i n c l u d e d  o b j e c t i ve  m ea s u res  ( i .e.  n o. of  ve n o u s 
p u n c t u res)  a s  we l l  a s  s u b j e c t i ve  ( i .e.  ex p e r t 
o p i n i o n  o n  st u d e n t  USG I VA s k i l l ,  se l f- ef f i ca cy) .

Conclusion:  A p os i t i ve  a n d  s i g n i f i ca n t  ef fe c t  of 
t h e  V R  to o l  wa s  o bse r ve d . 

Figure 2: Practice.  
A medical student from 
the intervention group is 
practicing USGIVA in virtual 
reality. 

 
Figure 3: Evaluation.  
A medical student is 
trying to insert the first 
intravenous cannula during 
the OSCE based evaluation. 
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