
H E B O
NILA BANERJEE, SYDNEY CHOI, DANIELLE HU, 

STEPHANIE TRUONG, KATIE WILLIAMS

H C I  C A P S TO N E  F I N A L  R E P O R T, S P R I N G  2 01 8



I n t ro d u c t i o n  

E x e c u t i ve  S u m m a r y

R e s e a rc h  a n d  P ro to t y p i n g

H e b o

N e x t  S te p s

To o l s  

O v e r v i e w
L o g i s t i c s
D i a l o g F l o w
M o b i l e  A p p

A p p e n d i x

3

3

4

7

1 2

1 7

1 7

1 8

1 9

2 8

3 4

CONTENTS



I N T R O D U CT I O N

E X E C U T I V E  S U M M A R Y  

3

Pa t i e n t s  re c ove r i n g  f ro m  s k i n  c a n c e r  s u rg e r y  o f te n  d o  n o t  c o m p l e te l y  u n d e r s ta n d  a n d  
h a ve  n u m e ro u s  c o n c e r n s  a b o u t  t h e i r  p o s t - o p e ra t i ve  c a re, w h i c h  re s u l t s  i n  c l i n i c i a n s  
re c e i v i n g  a  h i g h  vo l u m e  o f  re d u n d a n t  a n d  l o w - p r i o r i t y  p h o n e  c a l l s . O u r  te a m  wa s  
ta s ke d  w i t h  d e ve l o p i n g  a  p o s t - o p e ra t i ve  c a re  a s s i s ta n t  t h a t  c o u l d  h a n d l e  t h e s e  
c o n c e r n s  a n d  a c t  a s  a  c o n s ta n t  c o m p a n i o n  t h ro u g h o u t  a  p a t i e n t ’s  re c ove r y. We  
c o n d u c te d  n u m e ro u s  s ta g e s  o f  re s e a rc h  a n d  p ro to t y p i n g  to  f i n a l l y  c re a te  H e b o, a n  a p p -
b a s e d  c h a t b o t  t h a t  u s e s  vo i c e, te x t , a n d  i m a g e s  to  c o n ve y  c a re  i n fo r m a t i o n . H e re, w e  
ove r v i e w  h o w  w e  a r r i ve d  a t  o u r  s o l u t i o n, a s  w e l l  a s  h o w  i t  s e r ve s  a s  a  p ro o f  o f  c o n c e p t  
to  c o n ve r t  c o n f u s i n g  a n d  ove r w h e l m i n g  m e d i c a l  i n fo r m a t i o n  i n to  e a s i l y  c o m p re h e n s i b l e  
p i e c e s  o f  k n o w l e d g e.

A f te r  u n d e rg o i n g  M o h s  s u rg e r y, p a t i e n t s  o f te n  h a ve  q u e s t i o n s  a n d  c o n c e r n s  a b o u t  t h e i r  
p o s t - o p e ra t i ve  t re a t m e n t s. M o s t  o f  t h e  p o s t - o p e ra t i ve  i n s t r u c t i o n s  a re  g i ve n  r i g h t  a f te r  
t h e  s u rg e r y  a n d  m o s t  o f  t h e  t i m e  t h e y  a re  r u s h i n g  w i t h  a d re n a l i n e  a n d  a t  t i m e s  s l i g h t l y  
d i s o r i e n te d. T h e re fo re, t h e y  c a n n o t  re ta i n  a l l  t h e  i n fo r m a t i o n  t h a t  t h e  n u r s e s  te l l  t h e m  
a t  t h e  t i m e  o f  t h e  p ro c e d u re. T h e re fo re, p a t i e n t s  re q u i re  s u p p o r t  f ro m  c l i n i c a l  s ta f f  ove r  
t h e  p h o n e  o r  i n  t h e  c l i n i c  to  a d d re s s  c o m m o n  c o n c e r n s. M o re ove r, s ta f f  m e m b e r s  o f te n  
h a ve  to  d e d i c a te  s i g n i f i c a n t  p o r t i o n s  o f  t i m e  to  c o m m u n i c a t i o n  i n fo r m a t i o n  a l re a d y  
m a d e  a va i l a b l e  to  p a t i e n t s . 

O u r  te a m  h a s  b e e n  w o r k i n g  to  f i n d  a  s o l u t i o n  t h a t  w i l l  b e t te r  a s s i s t  p a t i e n t s  d u r i n g  t h i s  
p o s t - o p e ra t i ve  p e r i o d. O u r  re s e a rc h  wa s  f i r s t  g e a re d  to wa rd s  u n d e r s ta n d i n g  t h e  
p e r s p e c t i ve s  o f  b o t h  t h e  h o s p i ta l  s ta f f  a n d  s k i n  s u rg e r y  p a t i e n t s , w h i l e  u n c ove r i n g  w h a t  
t h e  p o s t - o p e ra t i ve  c a re  p ro c e s s  e n ta i l s . 

I n  o rd e r  to  s u c c e s s f u l l y  a d d re s s  t h e  p o s t - o p e ra t i ve  c o n c e r n s  o f  s k i n  c a n c e r  p a t i e n t s , 
w e  w i l l  w o r k  to  u n d e r s ta n d  t h e  p a t i e n t  m i n d s e t , i d e n t i f y  t h e  c h a l l e n g e s  t h a t  p a t i e n t s  
fa c e, a n d  e x p l o re  m e d i a  t h a t  a re  o p t i m a l  fo r  c o m m u n i c a t i n g  re l e va n t  p o s t - o p e ra t i ve  
s o l u t i o n s. T h i s  w i l l  h e l p  u s  c re a te  a  p l a t fo r m  t h a t  w i l l  c o n ve y  m e d i c a l  i n s t r u c t i o n s  i n  a  
p e r s o n a l i ze d  a n d  c o m p re h e n s i b l e  m a n n e r, t h e re by  re d u c i n g  t h e  vo l u m e  o f  l o w  p r i o r i t y  
c a l l s  ta ke n  by  t h e  h o s p i ta l  s ta f f  a n d  s t re a m l i n i n g  e m e rg e n c y  c o n c e r n s. 

H u n t  S ta te m e n t

P ro b l e m  S p a c e
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I n  s c o p i n g  o u r  p ro b l e m , w e  fo u n d  t h a t  t h e re  w e re  t w o  m a j o r  g ro u p s  o f  s ta ke h o l d e r s :  
h o s p i ta l  s ta f f s . To  f i n d  a  s o l u t i o n  t h a t  w o u l d  b a l a n c e  t h e i r  n e e d s, w e  n e e d  to  
u n d e r s ta n d  t h e  p e r s p e c t i ve s  o n  p o s t - o p e ra t i ve  c a re  fo r  b o t h  o f  t h e s e  g ro u p s. 
T h e re fo re, w e  c h o s e  re s e a rc h  m e t h o d s  t h a t  w o u l d  b e s t  c o n ve y  n o t  o n l y  t h e  b re a kd o w n s  
i n  t h e  c a re  p ro c e s s, b u t  a l s o  t h e  m i n d s e t s  o f  b o t h  p a t i e n t s  a n d  n u r s e s.

We  s ta r te d  w i t h  a  c o m p re h e n s i ve  l i te ra t u re  re v i e w  to  n o t  o n l y  u n d e r s ta n d  t h e  c u r re n t  
p o s t - o p e ra t i ve  c a re  p ro c e s s, b u t  a l s o  to  g a i n  k n o w l e d g e  o n  p a i n  m a n a g e m e n t  a n d  t h e  
re l a t i o n s h i p  e l d e r l y  p e o p l e  h a ve  w i t h  c u r re n t  te c h n o l o g i e s. I n fo r m a t i o n  f ro m  o u r  
l i te ra t u re  re v i e w  h e l p e d  s u p p l e m e n t  o u r  f i r s t - h a n d  f i n d i n g s  a n d  f i l l e d  i n  g a p s  o n  
a s p e c t s  w e  c o u l d  n o t  d i re c t l y  te s t . N e x t , w e  c o n d u c te d  a  h e u r i s t i c  a n a l y s i s , e va l u a t i n g  
a  p ro to t y p i c a l  a p p  D r. C a r ro l l  p re v i o u s l y  d e ve l o p e d  to  g u i d e  p a t i e n t s  t h ro u g h  t h e i r  
p o s t - o p e ra t i ve  c a re  u s i n g  N i e l s e n’s  p r i n c i p l e s. To  g a i n  a  m o re  t h o ro u g h  u n d e r s ta n d i n g  
o f  w h a t  p a t i e n t s  a n d  c l i n i c a l  s ta f f  u n d e rg o, w e  p e r fo r m e d  n u m e ro u s  c o n te x t u a l  
i n q u i r i e s  a t  t h e  U P M C  P re s by te r i a n  a n d  S t . Ma rg a re t  c l i n i c s , o b s e r v i n g  s u rg e r y, l a b  
w o r k , p a t i e n t  g u i d a n c e, a n d  m o re. O u r  te a m  s h a d o w e d  p a t i e n t s , n u r s e s, a n d  d o c to r s  a s  
t h e y  w e n t  a b o u t  t h e i r  ta s ks  to  i d e n t i f y  c u r re n t  p ro c e s s e s  a n d  b re a kd o w n s. A s  a  p a r t  o f  
o u r  d i a r y  s t u d y, w e  p rov i d e d  e a c h  s u rg i c a l  p a t i e n t  w i t h i n  o u r  s t u d y ’s  t i m e f ra m e  w i t h  a  
n o te b o o k  to  re c o rd  t h e i r  p o s t - o p e ra t i ve  j o u r n e y, w h i c h  t h e y  w e re  a s ke d  to  f i l l  o u t  f ro m  
t h e  e ve n i n g  o f  t h e i r  s u rg e r y  u n t i l  t h e i r  o n e  w e e k  fo l l o w - u p  a p p o i n t m e n t . We  i n te n d e d  to  
d i s c e r n  w h a t  p ro b l e m s  p a t i e n t s  c o m m o n l y  fa c e  a f te r  s u rg e r y  a n d  w h a t  a c t i o n s  t h e y  
ta ke  to  a d d re s s  a n y  c o n c e r n s  t h e y  h a ve. F i n a l l y, w e  c o n d u c te d  i n te r v i e w s  w i t h  p a t i e n t s , 
c a re ta ke r s , h o s p i ta l  s ta f f, a n d  d o c to r s  to  re c o g n i ze  t h e  p e r s p e c t i ve s  o f  e a c h  
s ta ke h o l d e r  a n d  g a t h e r  i n fo r m a t i o n  f ro m  a l l  re l e va n t  p a r t i e s . Fo r  m o re  d e ta i l s  o n  o u r  
re s e a rc h  p ro c e s s, p l e a s e  re fe r  to  o u r  re s e a rc h  re p o r t . 

F ro m  o u r  i n i t i a l  re s e a rc h, t h e s e  w e re  o u r  i n s i g h t s :  

R E S E A R C H  A N D  P R OTOT Y P I N G

1. D o c to r s  t h i n k  t h a t  t h e y  a re  p rov i d i n g  p a t i e n t s  w i t h  a l l  o f  t h e  i n fo r m a t i o n  t h e y  
n e e d, b u t  t h i s  i s  n o t  a l wa y s  t h e  c a s e.

2 . Pa t i e n t s  l o o k  fo r  g re a te r  re a s s u ra n c e  a n d  p e r s o n a l i ze d  c a re  f ro m  t h e  p o s t -
o p e ra t i ve  p ro c e s s. 

3. N u r s e s  fe e l  t h a t  s o m e  p o s t - o p e ra t i ve  c a l l s  a re  re d u n d a n t .
4. T h e  p re d o m i n a n t  d e m o g ra p h i c  o f  s k i n  c a n c e r  p a t i e n t s , t h e  e l d e r l y  p o p u l a t i o n , 

c a l l s  fo r  a n  e m p h a s i s  o n  a c c e s s i b i l i t y  a n d  s i m p l i c i t y.
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F ro m  o u r  re s e a rc h  i n s i g h t s , w e  h a d  m u l t i p l e  b ra i n s to r m i n g  s e s s i o n s  to  c o m e  u p  w i t h  a  
l i s t  o f  s o l u t i o n s. We  n a r ro w e d  d o w n  o u r  i d e a s  to  2  p o s s i b l e  s o l u t i o n s  w h i c h  wa s  t h e  
c h a t b o t  a n d  t h e  i n te ra c t i ve  t u to r i a l  o n  p o s t - o p e ra t i ve  c a re  w h e re  w e  p a ra l l e l  
p ro to t y p e d. F ro m  t h e re, w e  to o k  t h e  b e s t  fe a t u re s  f ro m  e a c h  p ro to t y p e  to  c re a te  H e b o, 
a  c h a t b o t  w i t h  l i m i te d  c o n ve r s a t i o n  to p i c s  d e s i g n e d  to  a n s w e r  q u e s t i o n s  s p e c i f i c  to  t h e  
p a t i e n t ’s  s u rg e r y  e x p e r i e n c e. We  h a d  m u l t i p l e  u s e r  te s t i n g  s e s s i o n s  a n d  h e re  a re  t h e  
c o n s o l i d a te d  l i s t  o f  o u r  i n s i g h t s :

Voice  is  good,  but  can’ t  have  just  vo ice  on ly.  V isua l  e lements  a id  pat ient  
understand ing  of  the  inst ruc t ions .  F ro m  o u r  u s e r  te s t i n g  w i t h  o u r  p ro to t y p e  c h a t b o t , i t  
wa s  re ve a l e d  t h a t  u s e r s  b e c a m e  c o n f u s e d  w h e n  t r y i n g  to  re m e m b e r  a n d  u n d e r s ta n d  
l e n g t h y  d i re c t i o n s  g i ve n  to  t h e m  by  a  c h a t b o t . T h e re fo re, i t  i s  i m p o r ta n t  to  ke e p  t h e  
i n s t r u c t i o n s  s h o r t  a n d  e a s y  to  u n d e r s ta n d. W h e n e ve r  i t  i s  a p p ro p r i a te, h a v i n g  v i s u a l  
a n s w e r s  w i l l  h e l p  p a t i e n t s  u n d e r s ta n d  t h e  i n s t r u c t i o n s.

Pat ients  asked quest ions  that  we d idn’ t  ant ic ipate  and they  want  qu ick  answers  to  
the i r  quest ions  when they  ar ise .  I t  i s  u n p re d i c ta b l e  w h e n  p a t i e n t s  w i l l  wa n t  to  k n o w  
c e r ta i n  i n fo r m a t i o n  a b o u t  t h e i r  p o s t - o p e ra t i ve  c a re. T h e y  d o  n o t  fe e l  l i ke  i n fo r m a t i o n  i s  
re l e va n t  u n t i l  i t  b e c o m e s  a  p re s s i n g  i s s u e  o r  p ro b l e m  fo r  t h e m . T h e re fo re, i n fo r m a t i o n  
n e e d s  to  b e  a c c e s s i b l e  w h e n e ve r  t h e  p a t i e n t  n e e d s  i t . I f  H e b o  c a n n o t  a n s w e r  t h e  
q u e s t i o n s, i t  m u s t  p rov i d e  a  wa y  fo r  p a t i e n t s  to  f i n d  t h e i r  a n s w e r s. 

Pat ients  t rust  too ls  that  comes f rom the i r  persona l  doc tor ’s  o f f ice .  Pa t i e n t s  a re  m o re  
l i ke l y  to  t r u s t  a  to o l  t h a t  i s  m o re  c l o s e l y  l i n ke d  to  t h e i r  d o c to r  o r  c o m e s  d i re c t l y  o u t  o f  
t h e i r  o f f i c e. O u r  u s e r s  re q u e s te d  c o n f i r m a t i o n  a n d  re a s s u ra n c e  t h a t  t h e  a n s w e r s  
c o m i n g  f ro m  t h e  c h a t b o t  w e re  c o m i n g  f ro m  t h e i r  o w n  d o c to r. T h e re fo re, t h e  
i n t ro d u c t i o n  a n d  d e l i ve r y  o f  H e b o  m u s t  c o m e  f ro m  t h e  d o c to r ’s  o f f i c e  to  e n s u re  t r u s t  i n  
H e b o. 

 Hebo’s  knowledge base  shou ld  extend beyond the  post-operat ive  sheet .  T h ro u g h  o u r  
te s t i n g  s e s s i o n s, u s e r s  f i n d  H e b o  m o re  va l u a b l e  i f  i t s  k n o w l e d g e  b a s e  c ove r  c o m m o n  
q u e s t i o n s  t h a t  e x te n d  b e yo n d  t h e  p o s t - o p e ra t i ve  i n s t r u c t i o n s. A n o t h e r  a p p ro a c h  to  
e x t ra c t  va l u e  f ro m  H e b o  t h a t  d i f fe re n t i a te s  f ro m  t h e  p o s t - o p e ra t i ve  s h e e t  i s  to  m a ke  
H e b o  m o re  d y n a m i c  a n d  i n te ra c t i ve  t h a n  t h e  s ta t i c  s ta te  o f  t h e  s h e e t . W i t h  a  d y n a m i c  
i n te ra c t i o n , H e b o  c a n  h e l p  t h e  u s e r  p a r s e  t h ro u g h  u n c e r ta i n t i e s  t h a t  m i g h t  n o t  b e  
a d d re s s e d  f ro m  t h e i r  i n i t i a l  re a d  o f  t h e  p o s t - o p e ra t i ve  c a re  i n s t r u c t i o n s.

Answers  need to  be  more  targeted and persona l ized to  improve  accuracy  and 
engagement .  I n a c c u ra te  re s p o n s e s  c a n  b e  a d d re s s e d  w i t h  m o re  t h o ro u g h  p ro g ra m m i n g  
o f  H e b o. C u r re n t l y  w e  u s e  D i a l o g f l o w  to  b u i l d  o u t  H e b o ;  s o  i n  t h i s  c a s e, w e  n e e d  to  b e  
m o re  e x te n s i ve  a n d  d e ta i l e d  w i t h  o u r  t ra i n i n g  p h ra s e s  fo r  e a c h  i n te n t . T h e  m o re  w e  
t ra i n  o u r  re s p o n s e s, t h e  l e s s  H e b o  w i l l  g e t  c o n f u s e d  a b o u t  m a tc h i n g  t h e  u s e r ’s  
q u e s t i o n  to  t h e  a p p ro p r i a te  re s p o n s e. B o t h  ta n g e n t i a l  a n d  g e n e r i c  re s p o n s e s  c a n  b e  
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a d d re s s e d  i f  w e  a d d  m o re  s p e c i f i c i t y  to  o u r  c h a t b o t . S o l v i n g  fo r  s p e c i f i c i t y  s h o u l d  a l s o  
s o l ve  i s s u e s  w i t h  i n a c c u ra c y :  t h e  m o re  w e  k n o w  w h a t  t h e  u s e r  i s  a s k i n g , t h e  b e t te r  w e  
c a n  a n s w e r  h i s  o r  h e r  q u e s t i o n.

Please refer  to  our  prev ious  repor ts  for  more  deta i led  informat ion  regard ing our  
research ins ights ,  low-f ide l i ty  prototype,  and mid-f ide l i ty  prototype 
development .

Persona l iz ing  care  inst ruc t ions  for  the  user  creates  engagement .  Fo r  f u t u re  i te ra t i o n s  
o f  H e b o, i t  i s  i m p o r ta n t  to  fo c u s  o n  i n c l u d i n g  m o re  re c o m m e n d a t i o n s  o r  i n s i g h t s  t h a t  
a re  p e r s o n a l i ze d  to  t h e  u s e r. K n o w i n g  w h a t  t y p e s  o f  i n fo r m a t i o n  to  s to re  m a y  n o t  b e  
t r i v i a l . S to r i n g  b a s i c  i n fo r m a t i o n  a b o u t  t h e  s u rg e r y  i s  a  g o o d  s ta r t i n g  p o i n t , b u t  
i n fo r m a t i o n  re vo l v i n g  m e d i c a l  h i s to r i e s  ( i .e. a l l e rg i e s, m e d i c a t i o n , e tc . )  m a y  n o t  b e  
fe a s i b l e  to  p ro g ra m  i n to  H e b o  s i n c e  t h e y  a re  m o re  s e r i o u s  re c o m m e n d a t i o n s. Lo o k i n g  
i n to  t h e  c o m p l i c a t i o n s  o f  s u c h  re c o m m e n d a t i o n s  a n d  s c o p i n g  t h e s e  d o w n  to  a  u s e f u l  
s u b s e t  w i l l  b e  a  l a rg e  p a r t  o f  t h i s  d e s i g n  p ro c e s s. I n  a d d i t i o n , i t  m i g h t  b e  n e c e s s a r y  to  
d e s i g n  t h e  i n te ra c t i o n  o f  i n p u t t i n g  u s e r  d a ta  i n to  t h e  a p p l i c a t i o n . T h i s  w i l l  l i ke l y  e i t h e r  
b e  t h e  u s e r  p u t t i n g  t h i s  i n fo r m a t i o n  i n  t h e m s e l ve s, o r  a  h e a l t h c a re  p rov i d e r  i n p u t t i n g  
t h i s  i n fo r m a t i o n  fo r  t h e  p a t i e n t  d u r i n g  t h e  o n b o a rd i n g  s e s s i o n . U n d e r s ta n d i n g  t h e  
w i l l i n g n e s s  o f  b o t h  s ta ke h o l d e r s  i n  t h i s  i n p u t  p h a s e  i s  c r u c i a l  i n  d e c i d i n g  w h a t  w o u l d  
b e  t h e  b e s t  s o l u t i o n  fo r  t h i s  i n te ra c t i o n .

Deve lopment  shou ld  focus  on  usab i l i ty  improvements  to  min imize  awkwardness  and 
confus ion .  Fo r  t h e  vo i c e  a s p e c t  o f  H e b o, w e  s h o u l d  m a ke  t h e  l i s te n i n g  a n d  ta l k i n g  
i n te ra c t i o n  b e t w e e n  t h e  u s e r  a n d  t h e  a g e n t  a s  s m o o t h  a s  p o s s i b l e. T h i s  m e a n s  m a k i n g  
H e b o  m o re  p a t i e n t  s o  t h a t  t h e  u s e r  i s  n o t  c u t  o f f  e a r l y, m a k i n g  H e b o  b e t te r  c o n ve y  to  
t h e  u s e r  i t s  s ta te  ( i .e . l i s te n i n g ) , a n d  m a y b e  e ve n  h e l p i n g  t h e  u s e r  fe e l  m o re  n a t u ra l  
w h e n  t h e y  a s k  q u e s t i o n s. O n e  wa y  to  s o l ve  s o m e  o f  t h e s e  i s s u e s  w o u l d  b e  to  h a ve  a  
wa l k i e - ta l k i e  i n te ra c t i o n :  i n s te a d  o f  t h e  u s e r  p re s s i n g  t h e  m i c ro p h o n e  i c o n  o n c e  a n d  
h a v i n g  H e b o  d e c i d e  w h e n  t h e  u s e r  s to p p e d  ta l k i n g , t h e  u s e r  c a n  p re s s  a n d  h o l d  t h e  
m i c ro p h o n e  i c o n  to  i n d i c a te  t h a t  h e  o r  s h e  i s  s p e a k i n g . I n  g e n e ra l , w e  s h o u l d  p r i o r i t i ze  
te s t i n g , d e s i g n i n g , a n d  d e ve l o p i n g  fo r  u s a b i l i t y, e s p e c i a l l y  w i t h  o u r  ta rg e t  d e m o g ra p h i c .
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O u r  c h a t b o t  i s  d e s i g n e d  to  b e  a  p e r s o n a l  h e a l t h c a re  c o m p a n i o n  a n d  a s s i s ta n t  t h a t  
a n s w e r s  a n y  q u e s t i o n s  t h e  p a t i e n t  m a y  h a ve  a b o u t  b l e e d i n g  a n d  w o u n d  c a re. We  fo u n d  
i n  o u r  re s e a rc h  t h a t  p a t i e n t s  n e e d  re a s s u ra n c e  to  q u e s t i o n s  t h a t  t h e y  m a y  a l re a d y  k n o w  
t h e  a n s w e r s  to. H e b o  h e l p s  to  re a s s u re  p a t i e n t s  by  b e i n g  a va i l a b l e  to  a n s w e r  a n y  
q u e s t i o n s  t h e  p a t i e n t  m a y  h a ve  a t  a l l  t i m e s  a n d  t h e re by  s i m u l ta n e o u s l y  re d u c e s  t h e  c a l l  
l o a d  o f  t h e  n u r s e s. I n  o rd e r  to  a c c o m o d a te  o u r  l i m i te d  t i m e  i n  t h e  p ro j e c t , w e  n a r ro w e d  
t h e  s c o p e  to  q u e s t i o n s  t h a t  c o n c e r n  b l e e d i n g , w o u n d  c a re, a n d  s w e l l i n g  o n  s u rg e r y  
s i te s  o n  t h e  n e c k  a n d  s c a l p. B a s e d  o n  c o n ve r s a t i o n s  w i t h  n u r s e s  a n d  l o o k i n g  a t  a  fe w  
n u r s e  c a l l  l o g s  w e  e s t i m a te  t h a t  a l t h o u g h  s m a l l  t h i s  s c o p e  w i l l  a d d re s s  a ro u n d  2 5 %  o f  
t h e  p o s t - o p e ra t i ve  c a l l s  f ro m  p a t i e n t s  w i t h i n  4 8  h o u r s  o f  t h e i r  s u rg e r y.

H E B O  

Improvements  for  H igh-F ide l i ty  Prototype 

A s  o u t l i n e d  i n  o u r  re s e a rc h  i n s i g h t s , v i s u a l s  w e re  fo u n d  to  b e  
e x t re m e l y  h e l p f u l  i n  c o m m u n i c a t i n g  c e r ta i n  i d e a s  to  p a t i e n t s . 
H o w e ve r, w e  wa n te d  to  m a i n ta i n  a  b a l a n c e  o f  i n c l u d i n g  s i m p l e  a n d  
q u i c k  ve r b a l  a n s w e r s  a n d  i n t ro d u c e  m o re  d e ta i l e d  v i s u a l  a n s w e r s  
w h e n  i t  wa s  h e l p f u l . We  a l s o  re a l i ze d  t h a t  h a v i n g  re a l  p h o to s  wa s  
m o re  e f fe c t i ve  t h a n  h a v i n g  d ra w i n g s  s i n c e  p a t i e n t s  a re  a b l e  to  
c o n n e c t  m o re  w i t h  t h e  v i s u a l s . A s  p e r  t h e  re c o m m e n d a t i o n  o f  o u r  
c l i e n t , w e  d e te r m i n e d  t h a t  w i t h i n  o u r  s c o p e  t h e  q u e s t i o n s  t h a t  
re q u i re d  a  v i s u a l  a n s w e r  wa s  h o w  to  c h a n g e  yo u r  d re s s i n g , h o w  
m u c h  va s e l i n e  to  u s e, a n d  h o w  to  a p p l y  p re s s u re  o n  a  w o u n d. I n  
o rd e r  to  c o n s t r u c t  t h e s e  a n s w e r s, w e  w e n t  to  t h e  c l i n i c  a n d  h a d  t h e  
n u r s e s  p e r fo r m  a  t h i n k- a l o u d  o f  h o w  t h e y  w o u l d  i n s t r u c t  a  p a t i e n t  
n o r m a l l y  a n d  w e  d o c u m e n te d  t h e  p ro c e s s  w i t h  p i c t u re s  a l o n g  t h e  
wa y. We  fo u n d  i t  wa s  h e l p f u l  to  re c o rd  a u d i o  o f  t h e  n u r s e s’  vo i c e s  
a n d  t ra n s c r i b e  t h e m  l a te r  i n to  s te p s  t h a t  w e re  e a s y  to  fo l l o w. 

V i s u a l  A n s w e r s

S p e c i f i c  a n d  C u s to m i ze d  A n s w e r s  
E f fe c t i ve  m e d i c a l  re c o m m e n d a t i o n s  re q u i re  a t  l e a s t  b a s i c  k n o w l e d g e  o f  t h e  p a t i e n t ’s  
h i s to r y. We  k n e w  t h a t  t h e  a n s w e r s  H e b o  g a ve  m u s t  b e  p e r s o n a l i ze d  to  t h e  p a t i e n t  i n  
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o rd e r  to  p rov i d e  t h e  b e s t  c a re. To  e m u l a te  t h i s , H e b o  ta ke s  i n to  c o n s i d e ra t i o n  t h e  d a te, 
t i m e, a n d  s u rg e r y  s i te  o f  t h e  p a t i e n t ’s  p ro c e d u re  w h e n  re s p o n d i n g  to  q u e s t i o n s. Fo r  
e x a m p l e, w h e n  t h e  p a t i e n t  a s ks, “W h e n  s h o u l d  I  c h a n g e  m y  d re s s i n g ? ”  H e b o  w i l l  
c a l c u l a te  t h e  a p p ro p r i a te  t i m e  b a s e d  o n  w h e n  t h e  s u rg e r y  wa s  i n i t i a l l y  p e r fo r m e d. 

To  m a ke  a  ro b u s t  s o l u t i o n  w e  k n e w  t h a t  H e b o’s  k n o w l e d g e  b a s e  m u s t  e x te n d  o f f  o f  t h e  
p o s t - o p e ra t i ve  c a re  s h e e t . To  g e n e ra te  a  p o o l  o f  p o s s i b l e  q u e s t i o n s  a n d  a n s w e r s  t h a t  
w e re  i n  o u r  s c o p e  w e  f i r s t  c o m p i l e d  a  l i s t  o f  p o s s i b l e  q u e s t i o n s  b a s e d  o f f  o f  t h e  p o s t -
o p  s h e e t  fo r  d i s s o l va b l e  s u t u re s  a s  a  s ta r t i n g  p o i n t . T h e n , w e  c o n s u l te d  t h e  n u r s e s  a n d  
d o c to r s  i n  a d d i t i o n  to  w h a t  w e  fo u n d  i n  o u r  d i a r y  s t u d i e s  to  i d e n t i f y  c o m m o n  q u e s t i o n s  
to  e x p a n d  H e b o. T h i s  wa s  a n  i te ra t i ve  p ro c e s s, a n d  w e  h a d  o u r  c l i e n t  a n d  n u r s e s  c h e c k  
o n  o u r  p ro g re s s  a n d  a d v i s e  i f  t h e y  t h o u g h t  a n y  a d d i t i o n a l  q u e s t i o n s  s h o u l d  b e  
i n c l u d e d. To  s u m m a r i ze  o u r  q u e s t i o n  a n d  a n s w e r  d a ta b a s e, w e  m a d e  a  l o g i c  t re e  u s i n g  
p o s t  i t  n o te s  to  i d e n t i f y  t h e  m a i n  b ra n c h e s  a n d  s t re a m l i n e  t h e  q u e s t i o n s  t h a t  p o i n te d  to  
t h e  s a m e  q u e s t i o n  ( A p p e n d i x  # ) . F i n a l l y, w e  i m p o r te d  t h e  q u e s t i o n s  a n d  a n s w e r s  to  
D i a l o g F l o w  w h i c h  i s  o u t l i n e d  i n  f u r t h e r  d e ta i l  i n  a  l a te r  s e c t i o n  o f  t h i s  d o c u m e n t . I n  
a d d i t i o n  to  e x p a n d i n g  H e b o’s  k n o w l e d g e  b a s e  b e yo n d  t h e  s h e e t , w e  a l s o  i n c o r p o ra te d  
a  u s e f u l  fe a t u re  t h a t  h e l p s  t h e  p a t i e n t  p u t  t h e  a p p ro p r i a te  a m o u n t  o f  p re s s u re  o n  t h e i r  
w o u n d  by  i n c o r p o ra t i n g  a  b u i l t  i n  t i m e r. Fe a t u re s  s u c h  a s  t h e s e  h e l p  to  m a ke  H e b o  a  
s o l u t i o n  t h a t  b r i d g e s  t h e  g a p  b e t w e e n  t h e  n u r s e s  a n d  d o c to r s  a n d  p rov i d e  m o re  
c o m p re h e n s i ve  c a re. 

E x p a n d  Q/A  f ro m  t h e  Po s t - O p  S h e e t

O f  c o u r s e, e ve r y  re c o m m e n d a t i o n  H e b o  m a ke s  m u s t  b e  t h o ro u g h l y  re v i e w e d  by  a  
d o c to r  to  e n s u re  a c c u ra c y. We  g a ve  a c c e s s  to  o u r  d i g i ta l  l o g i c  t re e  to  o u r  c l i e n t  fo r  
re v i e w  i n  a d d i t i o n  to  m e e t i n g  i n  p e r s o n  to  ta l k  t h ro u g h  t h e  re c ove r y  p ro c e s s  a n d  e n s u re  
H e b o’s  a n s w e r s  w e re  a p p ro p r i a te l y  w o rd e d  a n d  a c c u ra te. Fu r t h e r m o re, w e  ve r i f i e d  w i t h  
n u r s e s  a n d  d o c to r s  t h a t  o u r  p o o l  o f  q u e s t i o n s  w e re  l o w  p r i o r i t y  a n d  e a s y  to  a n s w e r. 
W h i l e  o u r  g o a l  i s  to  a l l o w  H e b o  to  h e l p  re d u c e  s o m e  o f  t h e  n u r s e s’  c a l l  l o g , w e  d i d  n o t  
wa n t  H e b o  to  a d d re s s  h i g h  r i s k  q u e s t i o n s  t h a t  re q u i re  a  d o c to r ’s  a t te n t i o n . 

Ve r i f y  A n s w e r s  w i t h  t h e  C l i n i c  to  E n s u re  H e b o’s  
R e c o m m e n d a t i o n  Ac c u ra c y  

O n e  p ro b l e m  w e  e n c o u n te re d  i n  e a r l i e r  s ta g e s  o f  d e ve l o p m e n t  wa s  t h a t  H e b o  w o u l d  n o t  
c o r re c t l y  a n s w e r  t h e  p a t i e n t ’s  m o re  s p e c i f i c  q u e s t i o n s. We  wa n te d  to  f i x  t h i s  to  n o t  o n l y  
p rov i d e  t h e  p a t i e n t  w i t h  t h e  a n s w e r s  t h e y  n e e d  b u t  a l s o  m a ke  t h e  c o n ve r s a t i o n  m o re  
f l u i d  a n d  d y n a m i c. I n  o rd e r  to  i n c re a s e  t h e  s p e c i f i c i t y  o f  a n s w e r s, w e  a d d e d  m o re  

Ma ke  I n te ra c t i o n s  m o re  D y n a m i c  by  I n t ro d u c i n g  Fo l l o w - u p  Q s  
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O n b o a rd i n g

T h e  d e s i g n  o f  H e b o  i s  ve r y  s i m p l e. To  a c c o m o d a te  fo r  t h e  l a c k  o f  te c h n o l o g i c a l  
e x p e r t i s e  i n  t h e  e l d e r l y  p o p u l a t i o n, w e  fo c u s e d  o n  m a k i n g  t h e  U I  a s  s i m p l e  a s  p o s s i b l e. 
A s  s u c h, a l l  t h e  n a v i g a t i o n  i s  w h a t  a n d ro i d  d e s i g n  g u i d e l i n e s  re fe r  to  a s  i n - a p p  
n a v i g a t i o n  i n  w h i c h  t h e re  a re  n o  c o m p o n e n t s  s u c h  a s  n a v i g a t i o n  d ra w e r s  o r  ta b s. L i ke  
t h e  c a l c u l a to r  a p p, t h e re  a re  ve r y  fe w  b u t to n s  a n d  v i r t u a l l y  n o  n e e d  to  n a v i g a te  t h ro u g h  
d i f fe re n t  c o m p o n e n t s. T h e re  a re  t h re e  m a i n  c o m p o n e n t s  o f  H e b o’s  d e s i g n :  o n b o a rd i n g , 
t h e  c o n ve r s a t i o n  p a g e, a n d  t h e  p a t i e n t  i n fo r m a t i o n  p a g e. 

Fo r  H e b o’s  o n b o a rd i n g , w e  k n e w  i t  wa s  e x t re m e l y  i m p o r ta n t  to  e s ta b l i s h  t r u s t  a n d  a l s o  
e d u c a te  t h e  u s e r  o n  h o w  to  u s e  H e b o  s i n c e  m o s t  u s e r s  a re  u n fa m i l i a r  w i t h  u s i n g  t h i s  
t y p e  o f  te c h n o l o g y. We  i n c o r p o ra te d  t h re e  s i m p l e  s c re e n  t h a t  i n t ro d u c e d  t h e  u s e r  to  
H e b o, e x p l a i n e d  t h e  s c o p e  o f  H e b o’s  k n o w l e d g e  b a n k , a n d  i n s t r u c te d  t h e  u s e r  h o w  to  
i n te ra c t  w i t h  H e b o  re s p e c t i ve l y. Ad d i t i o n a l l y, w e  a u to m a t i c a l l y  p ro m p te d  t h e  u s e r  to  
p o p u l a te  t h e i r  p ro c e d u re  s i te, d a te, t i m e, a n d  c l i n i c  o n  t h e  p a t i e n t  i n fo r m a t i o n  p a g e  a n d  
a l s o  a g re e  to  a  c o n s e n t  fo r m. D u e  to  t h e  te c h n o l o g i c a l  d i f f i c u l t i e s  o f  c re a t i n g  H e b o’s  
k n o w l e d g e  b a s e  a n d  b u i l d i n g  o u t  a  s c a l a b i l i t y  p l a n  fo r  H e b o’s  f u t u re, t h e  te a m  d i d  n o t  
f u l l y  f l e s h  o u t  H e b o’s  d e s i g n . We  re c o m m e n d  f u t u re  te a m s  s p e n d  t i m e  i te ra t i n g  o n  t h e  
ove ra l l  d e s i g n , e s p e c i a l l y  t h e  o n b o a rd i n g  p ro c e s s  to  m a ke  s u re  t h a t  i t  i s  e f fe c t i ve  i n  
te a c h i n g  u s e r s  h o w  to  u s e  t h e  a p p  a n d  w h a t  q u e s t i o n s  to  a s k . 

c o n te n t  i n to  D i a l o g F l o w  a n d  a l s o  t ra i n e d  H e b o  i n te n s i ve l y  u s i n g  D i a l o g F l o w ’s  i n te r n a l  
t ra i n i n g  to o l . Ad d i t i o n a l l y, w e  i n t ro d u c e d  fo l l o w  u p  q u e s t i o n s  to  m a ke  s u re  H e b o  g o t  a t  
t h e  c o re  o f  w h a t  t h e  p a t i e n t  wa s  a s k i n g  a n d  e n s u re  t h a t  H e b o  wa s  p rov i d i n g  t h e  r i g h t  
re c o m m e n d a t i o n s. Fo r  e x a m p l e, a f te r  a  p a t i e n t  a s ks  s o m e t h i n g  l i ke   “ S h o u l d  I  s e e  b l o o d  
o n  m y  b a n d a g e ? ”  H e b o  w i l l  f i r s t  re s p o n d  by  a s k i n g  “C a n  yo u  c o n f i r m  w h e t h e r  o r  n o t  
yo u  a re  b l e e d i n g  r i g h t  n o w ? ”  b e fo re  a n s w e r i n g  t h e  p a t i e n t ’s  o r i g i n a l  q u e s t i o n . 

Design 
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C o n ve r s a t i o n  Pa g e  

T h e  c o n ve r s a t i o n  p a g e  s e r ve s  a s  t h e  h u b  o f  t h e  a p p  a n d  w h e re  H e b o  
l i ve s. U s e r s  w h o  h a ve  a l re a d y  g o n e  t h ro u g h  t h e  o n b o a rd i n g  s ta g e  w i l l  
b e  d i re c te d  to  t h i s  p a g e  a s  t h e i r  h o m e  s c re e n  a n d  c a n  i m m e d i a te l y  
s ta r t  s p e a k i n g  to  H e b o. U s e r s  s i m p l y  ta p  o n  H e b o’s  i c o n  to  b e g i n  
ta l k i n g . We  re c o m m e n d  t h a t  f u t u re  i te ra t i o n s  o f  t h e  d e s i g n  i n c l u d e  a n  
a n i m a t i o n  s u c h  t h a t  t h e  u s e r  k n o w s  w h e n  H e b o  i s  l i s te n i n g  a n d  w h e n  
H e b o  i s  p ro c e s s i n g  a n d  p re p a r i n g  a n  a n s w e r. I n  a d d i t i o n  to  t h e  b a c k  
a n d  fo r t h  c o n ve r s a t i o n  b u b b l e s  t h a t  a p p e a r, v i s u a l  a n s w e r s  a re  a l s o  
e m b e d d e d  w i t h i n  t h e  c o n ve r s a t i o n  a n d  t h e  u s e r  s i m p l y  n e e d s  to  s c ro l l  
u p  to  v i e w  t h e  c o n te n t .  

Pa t i e n t  I n fo r m a t i o n  Pa g e   

T h e  p a t i e n t  i n fo r m a t i o n  p a g e  i s  i n t ro d u c e  to  t h e  u s e r  a s  p a r t  o f  t h e  
o n b o a rd i n g  a n d  t h e n  a p p e a r s  a s  a  b u t to n  o n  t h e  to p  r i g h t  c o r n e r  o f  t h e  
c o n ve r s a t i o n  p a g e. I t s  p u r p o s e  i s  to  g i ve  t h e  u s e r  t h e  a b i l i t y  to  u p d a te  
t h e i r  p a t i e n t  i n fo r m a t i o n  w h e n e ve r  n e c e s s a r y  s o  H e b o  c a n  u p d a te  
t h e i r  a n s w e r s  a c c o rd i n g l y. T h i s  i s  e s p e c i a l l y  i m p o r ta n t  fo r  p a t i e n t s  w h o  
u n d e rg o  m u l t i p l e  p ro c e d u re s. 

We made Hebo an  andro id  app s ince  our  c l ient  has  an  Andro id  
dev ice .  Idea l ly,  Hebo cou ld  be  opt imized for  both  iOS and Andro id  
p la t forms to  reach a  broader  aud ience in  the  fu ture .  

User  Test ing  and Resul ts   

We  p e r fo r m e d  m o re  fo c u s e d  u s e r s  te s t i n g  w i t h  o u r  h i g h  f i d e l i t y  p ro to t y p e. O u r  ta rg e t  
a u d i e n c e  i n c l u d e d  p a t i e n t s  f ro m  t h e  c l i n i c , i n  a d d i t i o n  to  t h e  n u r s e s  a n d  o t h e r  p o te n t i a l  
u s e r s  w h o  w e re  a b ove  t h e  a g e  o f  6 0. Pa r t i c i p a n t s  w e re  i n v i te d  to  s p e n d  s o m e  t i m e  
i n te ra c t i n g  w i t h  H e b o  w h i l e  p e r fo r m i n g  a  t h i n k- a l o u d  a n d  t h e n  fo l l o w - u p  i n  a  b r i e f  
i n te r v i e w. T h e  m a i n  i n s i g h t s  w e  g a i n e d  f ro m  te s t i n g  a re  a s  fo l l o w s :

Par t ic ipants  somet imes  forget  how to  in terac t  w i th  the  app.  We  fo u n d  t h a t  a l t h o u g h  
t h e  i n te ra c t i o n  d e s i g n  fo r  H e b o  i s  ve r y  s i m p l e, u s e r s  s t i l l  h a d  d i f f i c u l t y  re m e m b e r i n g  to  
p u s h  t h e  b u t to n  b e fo re  t h e y  s ta r te d  to  s p e a k . E s p e c i a l l y  fo r  u s e r s  w h o  d i d  n o t  h a ve  
s m a r t p h o n e s  o r  w e re  n o t  a c c u s to m e d  to  u s i n g  s u c h  te c h n o l o g y, w e  fo u n d  t h a t  s i m p l e  
g e s t u re s  s u c h  a s  s c ro l l i n g  u p  to  s e e  t h e  re m a i n d e r  o f  t h e  v i s u a l  a n s w e r s  w e re  n o t  
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i n t u i t i ve  to  o u r  u s e r  p o p u l a t i o n . We  re c o m m e n d  i n c o r p o ra t i n g  p o p u p  m e s s a g e s  a n d  
a d d i t i o n a l  s c a f fo l d i n g  to  h e l p  re m i n d  t h e  u s e r  h o w  to  i n te ra c t  w i t h  t h e  a p p. 

Par t ic ipants  asked quest ions  we d idn’ t  ant ic ipate .  A s  w e  h a d  a n t i c i p a te d, s o m e t i m e s  
t h e  u s e r  w o u l d  a s k  q u e s t i o n s  t h a t  H e b o  wa s  c o m p l e te l y  u n p re p a re d  fo r. T h e s e  
q u e s t i o n s  w e re  e i t h e r  h i g h l y  s p e c i f i c  s u c h  a s  a s k i n g  H e b o  i s  a  c e r ta i n  b ra n d  o f  s o a p  
wa s  a c c e p ta b l e  to  s h o w e r  w i t h  o r  q u e s t i o n s  t h a t  d i d  n o t  p e r ta i n  to  b l e e d i n g , w o u n d  
c a re, o r  s w e l l i n g . I n  o rd e r  to  c o m b a t  t h i s , H e b o  h a s  a  d e fa u l t  m e s s a g e  w h e n  i t  d o e s n’ t  
u n d e r s ta n d. H e b o  w i l l  a s k  t h e  u s e r  to  re p h ra s e  t h e  q u e s t i o n  o r  s i m p l y  s a y  t h a t  h e  d o e s  
n o t  k n o w  h o w  to  a n s w e r  t h a t  q u e s t i o n . 

Access ib i l i ty  shou ld  remain  a  pr imary  concern   A s  t h e  ta rg e t  p o p u l a t i o n  i s  m o s t l y  
a b ove  t h e  a g e  o f  6 0, w e  fo u n d  i t  wa s  i m p o r ta n t  to  c o n t i n u i n g  i te ra t i n g  o n  t h e  d e s i g n  
a n d  ove ra l l  f u n c t i o n a l i t y  to  c o m p l i m e n t  a c c e s s i b i l i t y  fe a t u re s. E x a m p l e s  i n c l u d e  fo n t  
s i ze, t h e  o n b o a rd i n g  p ro c e s s, a n d  s p e e d  o f  s p e e c h. N o  m a t te r  t h e  f u t u re  i te ra t i o n s  o f  
H e b o  t h a t  s h o u l d  o c c u r, a c c e s s i b i l i t y  s h o u l d  re m a i n  a  h i g h  p r i o r i t y. 

 

Par t ic ipants  see  va lue  in  Hebo.  F i n a l l y, w e  fo u n d  t h a t  ove r w h e l m i n g l y  o u r  u s e r s  fo u n d  
s i g n i f i c a n t  va l u e  i n  H e b o. Ac t u a l  p a t i e n t s  t h o u g h t  H e b o  wa s  h e l p f u l  a n d  e a s y  to  u s e  
a n d  t h e  n u r s e s  a n d  d o c to r s  t h o u g h t  H e b o  wa s  a c c u ra te  a n d  c o u l d  h e l p  re d u c e  t h e  
vo l u m e  o f  l o w  p r i o r i t y  c a l l s . W i t h  t h i s  i n  m i n d, w e  c a n  j u s t i f y  f u r t h e r  d e ve l o p m e n t  o f  
H e b o  p a s t  t h e  l i fe c yc l e  o f  t h i s  te a m’s  w o r k  a n d  h o p e f u l l y  i m p a c t  p a t i e n t s’  re c ove r y  
p ro c e s s  i n  m u l t i p l e  c l i n i c s . 
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N E X T  S T E P S

O u r  te a m  h a s  w o r ke d  to  c re a te  a  p ro o f  o f  c o n c e p t  p ro j e c t  t h a t  p rov i d e s  e v i d e n c e  t h a t  a  
p e r s o n a l  h e a l t h  b o t , H e b o, w i l l  h e l p  d e c re a s e  t h e  a m o u n t  o f  p a t i e n t  c a l l s . We  b e l i e ve  
t h a t  i n  o rd e r  to  s u c c e s s f u l l y  c a r r y  o u t  t h e  re m a i n d e r  o f  t h i s  p ro j e c t , o u r  c l i e n t  w i l l  n e e d  
to  p u r s u e  w o r k  w i t h  f u t u re  s t u d e n t  c o n s u l ta n t  te a m s  to  fo c u s  o n  f u r t h e r  re f i n i n g  H e b o, 
to  e x p a n d  t h e  s c o p e  o f  t h e  H e b o  f u n c t i o n a l i t i e s , a n d  to  c re a te  a  fe a s i b l e  s c a l a b i l i t y  
p l a n  t h a t  a l l o w s  t h e  i n t ro d u c t i o n  o f  H e b o  to  m u l t i p l e  d i f fe re n t  c l i n i c i a n s  s e r v i n g  M o h s  
s u rg e r y  p a t i e n t s . F i g u re  A  d e p i c t s  a  o n e - ye a r  p ro j e c t i o n  o f  t h e  p ro j e c t  g i ve n  t h i s  
t i m e l i n e.

C u r re n t l y, w e  h a ve  l i m i te d  H e b o’s  s c o p e  to  B l e e d i n g , S w e l l i n g , a n d  Wo u n d  C a re. T h i s  
h a s  a l l o w e d  u s  to  fo c u s  o u r  p ro o f  o f  c o n c e p t  o n  t h e  m o s t  c o m m o n  p ro b l e m s  t h a t  
p a t i e n t s  fa c e  fo l l o w i n g  t h e i r  M o h s  s u rg e r y. I n  d o i n g  s o  w e  h a ve  b e e n  a b l e  to  l i m i t  t h e  
a m o u n t  o f  p o te n t i a l  q u e s t i o n s  H e b o  a n s w e r s  a n d  re f i n e  t h e  i n te ra c t i o n s  a n d  l o g i c  t h a t  
H e b o  u s e s  to  a n s w e r  t h e s e  q u e s t i o n s. I n  o rd e r  to  b u i l d  o u t  a  s u c c e s s f u l  a n d  
c o m p re h e n s i ve  c h a t b o t  i n te r fa c e  fo r  p a t i e n t s , H e b o’s  s c o p e  m u s t  b e  e x p a n d e d  to  a l l  
a s p e c t s  o f  p a t i e n t  c a re. 

I n  o u r  re s e a rc h , w e  d i s c ove re d  a  s e t  l i s t  o f  to p i c s  t h a t  c ove r  t h e  m a j o r i t y  o f  t h e  
q u e s t i o n s  a s ke d  by  p a t i e n t s  a t  t h e  U P M C  P re s by te r i a n  a n d  U P M C  S t . Ma rg a re t  
D e r m a to l o g y  o f f i c e s. T h e  fo l l o w i n g  i s  a  l i s t  o f  q u e s t i o n  c a te g o r i e s  t h a t  c ove r  m o s t  o f  
t h e  p a t i e n t  c o n c e r n s  i d e n t i f i e d.

F igure  A

Expanding Hebo’s  Scope  
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•  B l e e d i n g  
•  S w e l l i n g
•  Wo u n d  C a re
•  I n fe c t i o n
•  Pa i n
•  B r u i s i n g

•  Re d n e s s
•  M e d i c a t i o n
•  D i e t
•  Ac t i v i t y
•  S p i t t i n g  S t i tc h e s
•  E m e rg e n c y

E x p a n d i n g  H e b o’s  s c o p e  w i l l  m e a n  c ove r i n g  a l l  o f  t h e  q u e s t i o n s  t h a t  w e  fo u n d  i n  t h e s e  
q u e s t i o n  c a te g o r i e s. Ma n y  o f  t h e  d o c u m e n t s  f ro m  o u r  re s e a rc h, i n c l u d i n g  o u r  c a l l  l o g s, 
d i a r y  s t u d i e s, a n d  i n te r v i e w  n o te s, a l re a d y  h a ve  m a n y  e x a m p l e  q u e s t i o n s  a n d  c o n c e r n s  
f ro m  p a t i e n t s . Fu t u re  te a m s  c a n  u s e  t h e s e  re s o u rc e s  to  c o n t i n u e  t h i s  re s e a rc h  a n d  
d i s c ove r  m o re  q u e s t i o n s  t h a t  fa l l  i n to  t h e s e  Q u e s t i o n  C a te g o r i e s.

A s  o u r  re s e a rc h  p ro g re s s e d, w e  d i s c ove re d  t h a t  s o m e  p a t i e n t  q u e s t i o n s  w e re  n o t  f u l l y  
a d d re s s e d  by  o u r  s e t  o f  Q u e s t i o n  C a te g o r i e s. Pa r t i c u l a r  i s s u e s  s u c h  a s  d e n ta l  c o n c e r n s  
o r  t ra ve l  c o n c e r n s  fe l l  i n to  a n  Other  c a te g o r y  t h a t  w e  w e re  n o t  a b l e  to  f u l l y  c ove r  i n  o u r  
re s e a rc h  a n d  p ro to t y p i n g . T h i s  fo rc e d  u s  to  re c o g n i ze  t h a t  H e b o  m a y  b e  a s ke d  q u i te  a  
fe w  q u e s t i o n s  t h a t  d o n’ t  f i t  i n to  o u r  s ta n d a rd  q u e s t i o n  m o d e l . We  re c o m m e n d  t h a t  
f u t u re  te a m s  c o n t i n u i n g  w o r k  o n  t h i s  p ro j e c t  ta ke  a d va n ta g e  o f  t h e  fo l l o w i n g  to o l s  to  
e x p a n d  H e b o’s  s c o p e  a n d  d i s c ove r  a l l  c o n c e r n s  t h a t  p a t i e n t s  m a y  h a ve :

Ma n y  o f  t h e  p a t i e n t  c a l l  l o g s  h e l d  by  t h e  U P M C  D e r m a to l o g y  o f f i c e  a re  c o n f i d e n t i a l ;  
h o w e ve r, w e  w e re  a b l e  to  c re a te  a  c o l l e c t i o n  o f  p a t i e n t  c a l l  to p i c s  by  q u e r y i n g  s ta f f  
a b o u t  t h e  g e n e ra l  q u e s t i o n s, to p i c s, a n d  c o n c e r n s  t h a t  p a t i e n t s  h a d  c a l l e d  i n  a b o u t  
ove r  t h e  p a s t  fe w  w e e ks. T h i s  a l l o w e d  u s  to  b u i l d  u p  a  m o re  re a l i s t i c  l i s t  o f  c a l l s  t h a t  
p a t i e n t s  h a ve  b e e n  m a k i n g  to  t h e  o f f i c e.

Q u e s t i o n  C a te g o r i e s

Pa t i e n t  C a l l  Lo g s

We  u s e d  c o n te x t u a l  i n q u i r i e s  to  o b s e r ve  n u r s e s  g o i n g  a b o u t  t h e i r  ro u t i n e. T h e s e  
i n q u i r i e s  g a ve  u s  t h e  o p p o r t u n i t y  to  p ro m p t  n u r s e s  to  re c a l l  t h e i r  m o s t  re c e n t  p a t i e n t  
c a l l s  a n d  w h a t  q u e s t i o n s  w e re  a s ke d. We  w e re  a l s o  a b l e  to  o b s e r ve  h o w  n u r s e s  d e a l t  
w i t h  t h e  p a t i e n t  c a l l s  t h e y  re c e i ve d  a n d  t h e  p ro c e s s  t h e y  fo l l o w e d  to  a n s w e r  p a t i e n t  
q u e s t i o n s. A  p a r t i c u l a r l y  u s e f u l  re s o u rc e  w e  fo u n d  d u r i n g  t h i s  s t u d y  wa s  t h e  t r i a g e  
n u r s e. Ma n y  c l i n i c s  h a ve  a  t r iage  nurse  w h o  fo c u s e s  o n  a n s w e r i n g  p a t i e n t  c a l l s  
t h ro u g h o u t  t h e  d a y. We  fo u n d  t h a t  h e  o r  s h e  i s  u s u a l l y  a b l e  to  re c a l l  m o re  d e ta i l s  a b o u t  
t h e  p o s t - o p e ra t i ve  c a l l s  m a d e  to  t h e  o f f i c e  d u e  to  t h e  fa c t  t h a t  t h e  t r i a g e  n u r s e’s  

C o n te x t u a l  I n q u i r i e s  w i t h  N u r s e s
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p r i m a r y  ro l e  re vo l ve s  a ro u n d  a n s w e r i n g  p a t i e n t  q u e s t i o n s  a n d  re s o l v i n g  a n y  p o s t -
o p e ra t i ve  c o m p l i c a t i o n s.

I n  o u r  e x p e r i e n c e, t h e  ra te  o f  d i a r y  re t u r n s  d e p e n d e d  m a i n l y  o n  t h e  o n b o a rd i n g  p ro c e s s  
b e t w e e n  d o c to r  o r  n u r s e  a n d  p a t i e n t . Ha n d i n g  o u t  t h e  d i a r y  to  p a t i e n t s  w h o  a p p e a r  
i n te re s te d  i n  t h e  s t u d y  a n d  u n d e r s ta n d i n g  o f  t h e  p ro c e s s  y i e l d e d  a  h i g h e r  re t u r n  ra te  o f  
t h e  d i a r i e s .

A s  d e s c r i b e d  i n  o u r  p re l i m i n a r y  re s e a rc h  re p o r t , o u r  d i a r y  s t u d y  wa s  a  s i g n i f i c a n t  wa y  
t h a t  w e  c o l l e c te d  p a t i e n t  c o n c e r n s  a n d  q u e s t i o n s  fo l l o w i n g  t h e  d a y  o f  s u rg e r y. We  
b e l i e ve  t h a t  t h i s  m e t h o d  h e l p e d  u s  d i s c ove r  q u e s t i o n s  t h a t  o u r  c l i e n t  p re v i o u s l y  wa s  
n o t  a wa re  t h a t  p a t i e n t s  h a d. T h i s  m e t h o d  a l s o  e n g a g e d  p a t i e n t s  a n d  w e  fo u n d  t h a t  o u r  
s u b j e c t s  w e re  e x c i te d  a b o u t  p a r t i c i p a t i n g  i n  a  s t u d y  w h e re  t h e y  fe l t  t h a t  t h e i r  o p i n i o n s  
w e re  b e i n g  h e a rd.

D i a r y  S t u d i e s  c a n  b e  u s e d  a s  a  wa y  to  b u i l d  o u t  t h e  p a t i e n t  q u e s t i o n  d a ta b a s e. To  h e l p  
f u t u re  m e m b e r s  o f  t h i s  p ro j e c t  u s e  d i a r y  s t u d i e s  to  g a i n  t h i s  i n s i g h t  i n  a n  e f f i c i e n t  
m a n n e r, w e  h a ve  s u p p l i e d  a  te m p l a te  fo r  t h e  d i a r y  s t u d y  n o te b o o ks  ( A p p e n d i x  A ) . 
D u r i n g  o u r  re s e a rc h  p h a s e, t h e s e  d i a r y  s t u d i e s  to o k  ro u g h l y  t w o  w e e ks  to  c o m p l e te  p e r  
s u b j e c t . O u r  t i m e l i n e  fo r  t h e  re s e a rc h  w o r ke d  a s  fo l l o w s :

D i a r y  S t u d i e s

•  B e fo re  t h e  S t u d y :  C re a te  t h e  d i a r y  u s i n g  s m a l l  5 ’  x  3 ’  n o te b o o ks  a n d  t h e  
te m p l a te s  i n c l u d e d  w i t h  t h i s  re p o r t .

•  D a y  o f  Pa t i e n t  S u rg e r y :  D i s t r i b u te  t h e  d i a r y  to  t h e  p a t i e n t  a l o n g  w i t h  a  b r i e f  
wa l k t h ro u g h  o f  h o w  to  u s e  t h i s  d i a r y  d u r i n g  t h e i r  p o s t - o p e ra t i ve  re c ove r y  
p e r i o d. R e m i n d  t h e  p a t i e n t  to  b r i n g  t h e  d i a r y  s t u d y  b a c k  to  t h e  o f f i c e  d u r i n g  
t h e i r  fo l l o w - u p  v i s i t .

•  Pa t i e n t  Fo l l o w - u p  Vi s i t :  Re t r i e ve  t h e  d i a r y  s t u d y  w i t h  t h e  p a t i e n t . Lo o k  t h ro u g h  
t h e  d i a r y. I f  t i m e  a l l o w s, c l a r i f y  a n y  p o i n t s  o f  e x t re m e  p a i n , c o n c e r n , o r  c o n f u s i o n  
w i t h  t h e  p a t i e n t .

•  U p o n  Re c e i v i n g  t h e  D i a r y :  w r i te  a n y  c l a r i f i c a t i o n  p o i n t s  c o n c e r n i n g  t h e  p a t i e n t ’s  
d i a r y  s t u d y, ta ke  n o te  o f  a n y  c o m m e n t s  m a d e  d u r i n g  t h e  fo l l o w - u p  v i s i t , ta ke  
n o te  o f  t h e  p a t i e n t ’s  g e n e ra l  d e m o g ra p h i c .
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O u r  u s e r  te s t i n g  fo u n d  H e b o  to  b e  c o m p re h e n s i ve, b u t  s o m e w h a t  a w k wa rd  i n  
c o n ve r s a t i o n. H e re  a re  s o m e  s u g g e s t i o n s  t h a t  w e  b e l i e ve  c a n  b e  u s e d  to  e n h a n c e  u s e r  
i n te ra c t i o n s  w i t h  H e b o  a n d  m a ke  i t  a  m o re  p e r s o n a l  c o m p a n i o n .

A s  te a m s  a re  a b l e  to  e x p a n d  H e b o’s  s c o p e, t h e y  c a n  u s e  D i a l o g f l o w  to  i n p u t  n e w  
i n te n t s  i n to  t h e  s y s te m . E a c h  n e w  a d d i t i o n  a n d  a n y  re v i s i o n s  to  t h e  s c o p e  s h o u l d  b e  
re v i e w e d  w i t h  t h e  c l i e n t . Fo l l o w i n g  re v i e w  a n d  a d d i t i o n  o f  n e w  to p i c s  t h a t  H e b o  c a n  
a d d re s s, w e  re c o m m e n d  f u r t h e r  u s e r  te s t i n g  fo c u s e d  o n  t h e s e  n e w  a d d i t i o n s. T h i s  w i l l  
a l l o w  t h e  te a m  to  u n d e r s ta n d  h o w  a n y  u p d a te d  ve r s i o n  o f  H e b o  re a c t s  to  t h e  va r i o u s  
wa y s  t h a t  a  u s e r  c a n  a s k  a  q u e s t i o n  a n d  m a i n ta i n  a  d i a l o g . O u r  c l i e n t  wa s  a b l e  to  g i ve  
u s  a c c e s s  to  m a n y  p o te n t i a l  u s e r s  i n  o rd e r  to  c a r r y  o u t  t h i s  u s e r  te s t i n g . We  a l s o  
re c o m m e n d  p u l l i n g  f ro m  o t h e r  p o te n t i a l  u s e r  b a s e s  a ro u n d  t h e  s a m e  a g e  ra n g e. W h i l e  i t  
i s  b e s t  to  te s t  w i t h  p o te n t i a l  u s e r s  o f  t h e  p ro d u c t , m a n y  o f  t h e  f l a w s  i n  t h e  s y s te m  c a n  
b e  h i g h l i g h te d  w i t h  g e n e ra l  u s e r s . We  m a d e  a n  e f fo r t  to  p rov i d e  b re a d t h  a n d  d e p t h  i n  
o u r  u s e r  te s t i n g  i n  o rd e r  to  i n c re a s e  t h e  p o s s i b l e  o u tc o m e s  a n d  c o n ve r s a t i o n s  t h a t  w e  
c o u l d  o b s e r ve  b e t w e e n  u s e r s  a n d  H e b o.

U s e r  Te s t i n g  A l l  Po s s i b l e  C o n ve r s a t i o n s

I n  o u r  e x p e r i e n c e, p e r fo r m i n g  ro u n d s  o f  i te ra t i ve  u s e r  te s t i n g  a n d  d e ve l o p m e n t  wa s  
a l s o  a  s u c c e s s f u l  s te p  i n  re f i n i n g  t h e  c o n ve r s a t i o n  e x p e r i e n c e  w i t h  H e b o. B u g s  c o u l d  
b e  n o t i c e d  fa i r l y  q u i c k l y  w i t h  t w o  o r  t h re e  1 5  m i n u te  u s e r  te s t s . B y  p e r fo r m i n g  s h o r t  
s p r i n t s  o f  u s e r  te s t i n g  a n d  t h e n  f i x i n g  a n y  b u g s  i d e n t i f i e d  b e fo re  t h e  n e x t  ro u n d  o f  u s e r  
te s t s , w e  w e re  a b l e  to  h a ve  a  m o re  e f f i c i e n t  u s e r  te s t i n g  p ro c e s s.

Q u i c k  U s e r  Te s t i n g  S p r i n t s

W i t h  e a c h  i n te n t  a d d e d  to  d i a l o g , a  n e w  c o n ve r s a t i o n  t re e  m u s t  b e  c re a te d. T h i s  
c o n ve r s a t i o n  t re e  m u s t  a c c o u n t  fo r  a l l  p o s s i b l e  i n te ra c t i o n s  t h e  u s e r  h a s  w i t h  H e b o. 
O u r  te a m  n o t i c e d  t h a t  t h e  m o re  w e  i n c re a s e d  t h e  s c o p e  o f  H e b o, t h e  m o re  ove r l a p  
t h e re  c o u l d  b e  i n  t h e  t ra i n i n g  p h a s e s  u s e d  fo r  e a c h  i n te n t . A s  te a m s  w o r k  to  i n c re a s e  
t h e  s c o p e  o f  H e b o, w e  a l s o  re c o m m e n d  to  l i m i t  t h e  a m o u n t  o f  t ra i n i n g  p h a s e s  p o s s i b l e  
fo r  e a c h  i n te n t . I n  o u r  re s e a rc h  w e  fo u n d  t h a t  t h re e  to  f i ve  t ra i n i n g  p h ra s e s  wa s  i d e a l  
fo r  e a c h  i n te n t . A  m o re  e f fe c t i ve  wa y  o f  e n s u r i n g  H e b o’s  c o m p re h e n s i o n  o f  t h e  u s e r  
wa s  to  fo c u s  o n  e n t i t y  c re a t i o n  a n d  t h e  u s e  o f  s y n o n y m s  i n  D i a l o g f l o w. 

C re a te  3 - 5  Tra i n i n g  P h a s e s  p e r  I n te n t
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A  f i n a l  re c o m m e n d a t i o n  w e  h a ve  i n  re f i n i n g  H e b o’s  c o n ve r s a t i o n  s k i l l s  i s  to  i n c re a s e  t h e  
c o m p a n i o n s h i p, s y m p a t h y, a n d  e m o t i o n a l  s u p p o r t  t h a t  H e b o  p rov i d e s  to  u s e r s . O u r  
i n i t i a l  re s e a rc h  s h o w e d  t h a t  m a n y  u s e r s  m a ke  p o s to p e ra t i ve  c a l l s  b e c a u s e  t h e y  a re  
l o o k i n g  fo r  g re a te r  s u p p o r t  a n d  re a s s u ra n c e  i n  t h e i r  re c ove r y  p e r i o d. A  m o re  
p e r s o n a l i ze d  H e b o  c a n  b e  c re a te d  by  fo c u s i n g  o n  t w o  d i f fe re n t  a s p e c t s  o f  t h e  
c o n ve r s a t i o n :  p o s i t i ve  p h ra s e s  a n d  p e r s o n a l i ze d  c h e c k- i n s. T h e  u s e  o f  p o s i t i ve  p h ra s e s  
a n d  w o rd s  o f  e n c o u ra g e m e n t  i s  p ra c t i c e d  by  m a n y  n u r s e s  a n d  d o c to r s  i n  t h e i r  p h o n e  
c a l l s  a l re a d y. P rov i d i n g  p e r s o n a l  s ta te m e n t s  o f  re a s s u ra n c e  l i ke  “ yo u  c a n  d o  i t ”  a n d  
“ I ’m  s o r r y  yo u ’re  u n c o m fo r ta b l e”  e m p h a s i ze  H e b o’s  fo c u s  o n  p e r s o n a l  c o m fo r t . T h e s e  
s ta te m e n t s  s h o u l d  b e  i n c o r p o ra te d  w i t h  a n y  re s p o n s e s  p ro g ra m m e d  i n to  H e b o’s  
D i a l o g f l o w  i n te r fa c e. A s  t h e  s c o p e  o f  t h e  c h a t b o t  g ro w s, t h i s  s a m e  p e r s o n a l i t y  s h o u l d  
b e  i n c o r p o ra te d  i n to  a l l  p o s s i b l e  H e b o  re s p o n s e s. U l t i m a te l y, H e b o  c a n  t r u l y  b e c o m e  a  
p e r s o n a l  h e a l t h  b o t  by  k n o w i n g  a n d  a n t i c i p a t i n g  t h e  n e e d s  o f  p a t i e n t s . I f  H e b o  c a n  
re m e m b e r  to  fo l l o w  u p  o n  c o n c e r n s  p a t i e n t s  h a ve  h a d  o r  m o n i to r  t h e  k i n d s  o f  q u e s t i o n s  
t h e  p a t i e n t  h a s, w e  c a n  u n d e r s ta n d  w h a t  i n te ra c t i o n s  t h e  p a t i e n t  i s  l o o k i n g  fo r  d u r i n g  
t h e i r  re c ove r y  p e r i o d. H y p o t h e t i c a l l y, i f  a  te a m  w e re  to  fo c u s  d e ve l o p m e n t  o n  t h i s  
p e r s o n a l i za t i o n , H e b o  w o u l d  b e  a b l e  to  p re d i c t  c o m p l i c a t i o n s  b e fo re  t h e y  h a p p e n e d  
a n d  a d d re s s  q u e s t i o n s  b e fo re  t h e y  w e re  a s ke d  by  c l o s e l y  m o n i to r i n g  t h e  p ro g re s s  o f  
t h e  p a t i e n t s  p o s t - o p e ra t i ve  p e r i o d. E a c h  i n te ra c t i o n  w i t h  H e b o  w o u l d  b e  l o g g e d  a n d  
w o u l d  t r i g g e r  a  re m i n d e r  fo r  H e b o  to  fo l l o w  u p  w i t h  t h e  u s e r  i n  a  fe w  h o u r s  o r  t h e  n e x t  
d a y. 

O u r  d i a r y  s t u d i e s  a l s o  p rove d  to  b e  e f fe c t i ve  i n  c re a t i n g  a n  o u t l e t  fo r  p a t i e n t s  to  vo i c e  
t h e i r  c u r re n t  o p i n i o n s  a n d  e m o t i o n s. W h i l e  t h i s  a c t i o n  i s  n o t  o n l y  c a t h a r t i c  fo r  t h e  
p a t i e n t , i t  a l s o  p rov i d e s  m e a n i n g f u l  d a ta  to  d o c to r s  a n d  n u r s e s  re g a rd i n g  t h e  s ta t u s  o f  
t h e i r  p a t i e n t . O u r  re s e a rc h  p rove s  t h a t  t h e  i n c o r p o ra t i o n  o f  a  j o u r n a l i n g  c o m p o n e n t  to  
H e b o’s  c o n ve r s a t i o n a l  s k i l l s  w o u l d  b e  b e n e f i c i a l  to  b o t h  p a r t i e s .

U l t i m a te l y, H e b o’s  c o n ve r s a t i o n a l  s k i l l s  s h o u l d  m i r ro r  t h a t  o f  a  d o c to r  o r  n u r s e. T h ro u g h  
t h e  u s e  o f  c o n te x t u a l  i n q u i r i e s , a  te a m  w o u l d  b e  a b l e  to  u n d e r s ta n d  t h e s e  i n te ra c t i o n s  
i n  o rd e r  to  b e t te r  m i r ro r  t h e m  i n  H e b o. 

E m p h a s i z i n g  t h e  Pe r s o n a l  A s p e c t  o f  H e b o

Hebo Conversat ion  Ref inement   

U l t i m a te l y, H e b o’s  s u c c e s s  re l i e s  o n  i t s  s c a l a b i l i t y. I n  o rd e r  fo r  t h i s  to  b e  a  to o l  t h a t  c a n  
b e  a d o p te d  by  a n y  d o c to r  p ra c t i c i n g  M o h s  s u rg e r y, H e b o  n e e d s  to  b e  s c a l a b l e  a n d  
c u s to m i za b l e  to  a  c e r ta i n  e x te n t . We  h a ve  fo re s h a d o w e d  a n  a b s t ra c t  s c a l a b i l i t y  p l a n  
t h a t  c o u l d  p o te n t i a l l y  b e  i n c o r p o ra te d  i n to  a  s c a l a b l e  p ro to t y p e  o f  t h e  H e b o  p l a t fo r m.
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H e b o’s  c o n ve r s a t i o n  l o g i c  c a n  b e  b ro ke n  d o w n  i n to  c a te g o r i e s  a n d  f i l l - i n - t h e - b l a n k  
s ta te m e n t s.  T h e  f i n a l , p e r fe c t  ve r s i o n  o f  H e b o  w i l l  k n o w  a l l  t h e  p o s s i b l e  q u e s t i o n s  a  
p a t i e n t  m a y  a s k . T h e  a n s w e r s  to  t h e s e  q u e s t i o n s  m a y  n o t  n e c e s s a r i l y  b e  s ta n d a rd  
a c ro s s  a l l  d e r m a to l o g y  p ra c t i c e s. Fo r  e a c h  q u e s t i o n , t h e re  m u s t  b e  a n  a n s w e r ;  h o w e ve r, 
t h e  va r i a b i l i t y  o f  t h a t  a n s w e r  u s u a l l y  o n l y  ra n g e s  i n  te r m s  o f  d i f fe re n c e s  i n  m e d i c a t i o n  
re c o m m e n d e d, t i m e  p e r i o d s, e tc . We  b e l i e ve  t h a t  e a c h  a n s w e r  t h a t  H e b o  s u p p l i e s  c a n  
b e  b ro ke n  d o w n  i n to  f i l l - i n - t h e - b l a n k  s ta te m e n t s. Fu t u re  te a m s  h a ve  t h e  p o w e r  to  
c re a te  a n  o n b o a rd i n g  s u r ve y  t h a t  a l l o w s  d o c to r s  a n d  n u r s e s  to  a n s w e r  q u e s t i o n s  i n  a  
s u r ve y  a b o u t  t h e  s p e c i f i c  re c o m m e n d a t i o n s  t h a t  t h e i r  p ra c t i c e  g i ve s  to  p a t i e n t s . W i t h  
e a c h  q u e s t i o n  a n s w e re d, H e b o  l e a r n s  m o re  a b o u t  t h e  p re fe re n c e s  o f  t h a t  p ra c t i c e  a n d  
i s  a b l e  to  a n s w e r  a  g re a te r  p e rc e n ta g e  o f  p a t i e n t  q u e s t i o n s. A f te r  a m a s s i n g  a  
s i g n i f i c a n t  a m o u n t  o f  d a ta  f ro m  d i f fe re n t  p ra c t i c e s, H e b o  w o u l d  a l s o  b e  a b l e  to  p rov i d e  
s u g g e s t i o n s  o n  w h a t  d o c to r s  s h o u l d  re c o m m e n d  b a s e d  o n  t h e  m o s t  c o m m o n  a n s w e r s  
to  t h e s e  s u r ve y  q u e s t i o n s. 

We  b e l i e ve  t h a t  t h i s  s c a l a b i l i t y  p l a n  a n d  t h e  d a ta  a m a s s e d  by  H e b o  a s  i t  i s  u s e d  by  
m o re  a n d  m o re  p ra c t i c e s  i s  t h e  m o s t  va l u a b l e  c o m p o n e n t  o f  H e b o. O n c e  H e b o  b e c o m e s  
s c a l a b l e, i t  c a n  c o l l e c t  d a ta  t h a t  c a n  h e l p  p h y s i c i a n s  g i ve  b e t te r  re c o m m e n d a t i o n s  a n d  
b e t te r  u n d e r s ta n d  t h e i r  p a t i e n t s’  n e e d s.

TOOLS

M o b i l e  a p p l i c a t i o n  
( A n d ro i d ) D i a l o g f l o w We b h o o k  ( G o o g l e  

C l o u d  P l a t fo r m )

1.  Sends requests  to  
D ia logf low wi th  
corre ct  parame te rs

2. Handles  a l l  mobi le  
appl icat ion  
in teract ions  and 
features

3. Keeps t rack  of  user  
in format ion

1. Receives requests, chooses 
appropr iate Intent, and 
returns an appropr iate 
response back (handles 
natural  language processing 
of  request  to choose the 
correct  response)

2. Contacts webhook i f  intent  
uses Fulf i l lment  to respond 
to request

1. Receives POST requests 
f rom Dialogf low, and 
returns the appropr iate 
response

2. Uses parameters to return 
a more personable /  
customized answer

System Architecture

Overv iew
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•  In tent  -  e ve r y  p o s s i b l e  re s p o n s e  t h a t  w e  w i s h  H e b o  to  re s p o n d  w i t h  w i l l  n e e d  a n  
i n te n t . S o  a  q u e s t i o n  o f  “ H o w  d o  I  c h a n g e  m y  b a n d a g e ? ”  t h a t  n e e d s  a  v i s u a l  
re s p o n s e  t h a t  s te p s  t h ro u g h  h o w  to  c h a n g e  a  b a n d a g e  w i l l  b e  a n  i n te n t . A n o t h e r  
i n te n t  w i l l  b e  “W h e n  c a n  I  c h a n g e  m y  b a n d a g e ? ”  w h i c h  w i l l  re c e i ve  a  te x t u a l  
a n s w e r  o f  s o m e t h i n g  a l o n g  t h e  l i n e s  o f  “ yo u  c a n  c h a n g e  yo u r  b a n d a g e  a s  
f re q u e n t l y  a s  yo u  n e e d, b u t  w e  re c o m m e n d  a t  l e a s t  o n c e  a  d a y.”  W i t h i n  e a c h  
i n te n t , yo u  c a n  p ro g ra m  m u l t i p l e  t ra i n i n g  p h ra s e s, w h i c h  i s  a  s i m p l e  wa y  o f  
p ro g ra m m i n g  m u l t i p l e  wa y s  to  re a c h  a n  i n te n t . S o  a  t ra i n i n g  p h ra s e  fo r  “ H o w  d o  I  
c h a n g e  m y  b a n d a g e”  c a n  b e  “ H e l p  m e  c h a n g e  m y  d re s s i n g ”  s i n c e  b o t h  p h ra s e s  
s h o u l d  l e a d  to  t h e  s a m e  a n s w e r.

•  Ent i t ies  -  s i n c e  w o rd s  h a ve  s y n o n y m s, i t  c a n  h e l p  to  u s e  e n t i t i e s  to  m a ke  t h e  j o b  
e a s i e r. E n t i t i e s  a re  a  wa y  to  c re a te  s y n o n y m s  a n d  va r i a b l e s  t h a t  c a n  b e  
re c o g n i ze d  by  t h e  a g e n t . S i n c e  “d re s s i n g ,”  “ b a n d a g e,”  a n d  “g a u ze”  a re  a l l  
s i m i l a r, yo u  c a n  c re a te  a n  e n t i t y  t h a t  re c o g n i ze s  t h i s  re l a t i o n s h i p. W h e n  yo u  
c re a te  t ra i n i n g  p h ra s e s, yo u  c a n  c re a te  a  s i n g l e  t ra i n i n g  p h ra s e  t h a t  a n s w e r s  
“ h o w  d o  I  c h a n g e  m y  b a n d a g e”  i n s te a d  o f  t h re e  d i f fe re n t  p h ra s e s  t h a t  e a c h  u s e  
a  d i f fe re n t  s y n o n y m. E n t i t i e s  c a n  a l s o  b e  c re a te d  to  m o re  e a s i l y  re c o g n i ze  t h e  
i m p o r ta n t  va r i a b l e s  i n  a  p h ra s e. I f  k n o w i n g  t h a t  a  u s e r  h a s  “ b a n d a g e”  ve r s u s  
“g a u ze”  i s  i m p o r ta n t  to  re c o g n i ze, t h e  u s e  o f  e n t i t i e s  w i l l  h e l p  c l a s s i f y  t h i s  
d i s t i n c t i o n .

Dia logF low
 

T h e  i n t r i c a c i e s  o f  u n d e r s ta n d i n g  n a t u ra l  l a n g u a g e  i s  n o t  a n  e a s y  ta s k . I n  o rd e r  fo r  a  
p ro g ra m  to  d e te r m i n e  t h e  d i f fe re n c e  b e t w e e n  t h e  p h ra s e s  “ h o w  d o  I  c h a n g e  m y  
b a n d a g e”  a n d  “ w h e n  c a n  I  c h a n g e  m y  b a n d a g e,”  a  c o m p u te r  n e e d s  to  u n d e r s ta n d  t h e  
va r i o u s  n u a n c e s  to  h o w  u s e r s  p h ra s e  t h e i r  q u e s t i o n s  a n d  re q u e s t s . D i a l o g f l o w  i s  a n  
o n l i n e  to o l  t h a t  u s e s  m a c h i n e  l e a r n i n g  to  h e l p  w i t h  n a t u ra l  l a n g u a g e  p ro c e s s i n g . A s  a  
u s e r  o f  D i a l o g f l o w, w e  c a n  c re a te  a n  a g e n t  ( H e b o )  a n d  m a p  o u t  a l l  o f  t h e  c o n ve r s a t i o n s  
a  u s e r  c a n  h a ve  w i t h  t h e  a g e n t . I n  o u r  c a s e, c o n ve r s a t i o n s  w o u l d  c e n te r  a ro u n d  a  
p a t i e n t ’s  q u e s t i o n  a b o u t  h i s  o r  h e r  p o s t - o p e ra t i ve  c a re, a n d  H e b o’s  re s p o n s e s  to  t h o s e  
q u e s t i o n s. Yo u  c a n  re a d  m o re  a b o u t  D i a l o g f l o w  b e l o w  o r  o n  t h e i r  o f f i c i a l  
d o c u m e n ta t i o n .

To  c re a te  t h e s e  c o n ve r s a t i o n s, w e  u s e  D i a l o g f l o w ’s  i n te r fa c e  to  c re a te  i n te n t s , e n t i t i e s , 
c o n te x t s , a n d  f u l f i l l m e n t s :

O ve r v i e w  o f  h o w  i t  w o r ks
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We  w i l l  s te p  t h ro u g h  t h e  c re a t i o n  o f  a n  i n te n t  i n  t h i s  s e c t i o n . O u r  i n te n t  i s  re l a te d  to  t h e  
q u e s t i o n  o f  w h e t h e r  o r  n o t  yo u  c a n  ta ke  a  s h o w e r. Fo r  H e b o, w e  h a ve  b e e n  
p ro g ra m m i n g  a l l  o f  o u r  re s p o n s e s  i n  a  p a r t i c u l a r  fo r m a t :

@ b o d y - p a r t s  a n d  @ d a te - t i m e  a re  e n t i t i e s  t h a t  a re  u s e d  a s  p a ra m e te r s  to  te l l  o u r  
w e b h o o k  m o re  a b o u t  t h e  p a t i e n t . T h i s  i s  a n  u n c o n ve n t i o n a l  wa y  o f  u s i n g  D i a l o g f l o w  
t h a t  w e  u s e d  b e c a u s e  o u r  p ro to t y p e  d o e s  n o t  u t i l i ze  a  d a ta b a s e. T h i s  wa s  t h e re fo re  t h e  
o n l y  wa y  to  p a s s  i n fo r m a t i o n  f ro m  o u r  m o b i l e  a p p l i c a t i o n  ( w h i c h  h o u s e s  i n fo r m a t i o n  
a b o u t  t h e  u s e r )  to  t h e  w e b h o o k  ( w h i c h  u s e s  t h i s  i n fo r m a t i o n  to  c u s to m i ze  t h e  

•  Contexts  -  fo r  H e b o  to  u s e  fo l l o w - u p  q u e s t i o n s  o r  b e  m o re  c o n ve r s a t i o n - l i ke, 
t h e  u s e  o f  c o n te x t s  i s  n e e d e d. C o n te x t s  a l l o w  H e b o  to  u n d e r s ta n d  m o re  a b o u t  
t h e  c o n ve r s a t i o n  a n d  re s p o n d  a c c o rd i n g l y. I f  H e b o  n e e d s  to  a s k  a  fo l l o w - u p, 
s u c h  a s  “d o  yo u  h a ve  b a n d a g e  o r  g a u ze ? ”  T h e  u s e r  c a n  re s p o n d  w i t h  t h e  p h ra s e  
“ b a n d a g e”  o r  “g a u ze.”  T h i s  c o n ve r s a t i o n a l  f l o w  m a ke s  s e n s e  b e c a u s e  o f  t h e  
c o n te x t  o f  t h e  fo l l o w - u p. H o w e ve r, i f  a  u s e r  o p e n s  u p  t h e  a p p l i c a t i o n  fo r  t h e  f i r s t  
t i m e  a n d  j u s t  s a y s  “ b a n d a g e,”  H e b o  s h o u l d  a c t u a l l y  re s p o n d  w i t h  s o m e t h i n g  
a l o n g  t h e  l i n e s  o f, “ I ’m  s o r r y, I  d o n’ t  u n d e r s ta n d.”  T h i s  re s p o n s e  c o m e s  f ro m  t h e  
fa c t  t h a t  a  c o n ve r s a t i o n  t h a t  b e g i n s  w i t h  j u s t  t h e  p h ra s e  “ b a n d a g e”  m a ke s  n o  
s e n s e. W h a t  a b o u t  t h e  b a n d a g e ?  Wo u l d  t h e  u s e  l i ke  to  k n o w  h o w  to  c h a n g e  i t , 
w h e n  to  c h a n g e  i t , e tc . T h e re fo re  w e  n e e d  to  ke e p  c o n te x t s  i n  m i n d  w h e n  w e  
c re a te  c o n ve r s a t i o n s  i n  D i a l o g f l o w.

•  Ful f i l lments  -  t h e  m a j o r i t y  o f  c o n ve r s a t i o n s  fo r  H e b o  c a n  b e  d o n e  u n d e r  t h e  
R e s p o n s e s  ta b  i n  a n  i n te n t . T h i s  i s  b e c a u s e  m o s t  c o n ve r s a t i o n s  h a ve  a  s ta n d a rd  
te x t u a l  re s p o n s e  t h a t  c a n  b e  p ro g ra m m e d  d i re c t l y  u s i n g  D i a l o g f l o w ’s  w e b  
a p p l i c a t i o n. H o w e ve r, fo r  m o re  f l e x i b l e  c o n ve r s a t i o n s  t h a t  a l l o w  fo r  m o re  
c u s to m i za t i o n, w e  u s e  f u l f i l l m e n t s . D i a l o g f l o w  a l l o w s  fo r  f u l f i l l m e n t s  w i t h  a  
w e b h o o k . Yo u  c a n  t h i n k  o f  a  w e b h o o k  a s  a  c o m p u te r  s o m e w h e re  i n  t h i s  w o r l d  
t h a t  yo u  c a n  p o ke  e ve r y  o n c e  i n  a  w h i l e  w i t h  a  re q u e s t . T h e  c o m p u te r  w i l l  t h e n  
ta ke  yo u r  re q u e s t  a n d  u s e  i t s  p ro g ra m  to  re t u r n  a n  a p p ro p r i a te  re s p o n s e. I n  t h i s  
p ro g ra m , yo u  c a n  u s e  s ta n d a rd  A P I  c a l l s , m a t h e m a t i c a l  o p e ra t i o n s, a n d  a n y  
o t h e r  c o m p u ta t i o n a l  p o w e r  to  c ra f t  yo u r  re s p o n s e. Fo r  o u r  c a s e, H e b o  u s e s  
i n fo r m a t i o n  s u c h  a s  w h e n  a  p a t i e n t ’s  s u rg e r y  wa s  to  c h o o s e  b e t w e e n  t w o  
re s p o n s e s  to  re t u r n . Fo r  e x a m p l e, t h o s e  w h o  h a d  t h e  s u rg e r y  w i t h i n  t h e  l a s t  4 8  
h o u r s  s h o u l d  b e  to l d  to  n o t  g e t  t h e  d re s s i n g  w e t , b u t  t h o s e  w h o  a re  a t  t h e  p o i n t  
o f  4 8  h o u r s  l a te r  c a n  f re e l y  g e t  t h e  d re s s i n g  w e t .

H o w  to  u s e  D i a l o g f l o w  fo r  H e b o
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N o te :  D i a l o g f l o w  h a n d l e s  t h e  m a tc h i n g  a n d  fo r m a t t i n g  o f  e n t i t i e s  fo r  yo u , s o  l i s t i n g  
va r i o u s  t y p e s  o f  @ b o d y - p a r t s  i s  t h e  s a m e  a s  l i s t i n g  o n e  fo r  a l l  o f  t h e  t ra i n i n g  p h ra s e s  
( m e a n i n g  w e  c o u l d  j u s t  u s e  “ n e c k ”  fo r  a l l  o f  t h e s e  e x a m p l e s  a s  l o n g  a s  w e  ta g  i t  
p ro p e r l y  w i t h  t h e  @ b o d y - p a r t s  e n t i t y ) . T h e  fo r m a t  fo r  @ d a te - t i m e  i s  a l s o  h a n d l e d  by  
D i a l o g f l o w, s o  w e  c o u l d  h a ve  j u s t  a s  e a s i l y  w r i t te n  i t  l i ke  “ ( 2 / 2 / 1 8  a t  9 a m ) .”

E x a m p l e :  “c a n - i - s h o w e r ”

1. G o  to  D i a l o g f l o w ’s  w e b s i te  a n d  c l i c k  o n  “G o  to  C o n s o l e.”  Lo g  i n to  D i a l o g f l o w  
w i t h  t h e  h e b o c h a t b o t  G m a i l  a c c o u n t  ( i n  t h e  To o l s : Lo g i s t i c s  s e c t i o n  o f  t h i s  
re p o r t ) .

2 . Lo g g i n g  i n  s h o u l d  b r i n g  yo u  to  t h e  “ I n te n t s”  ta b, w h i c h  s h o u l d  s h o w  a  l i s t  o f  
H e b o’s  c u r re n t  i n te n t s .

3. We  wa n t  to  c re a te  a  n e w  i n te n t  t h a t  i n vo l ve s  s h o w e r i n g , s o  c l i c k  t h e  “C re a te  
I n te n t ”  b u t to n  a t  t h e  to p  r i g h t  c o r n e r.

   4 . We  s ta r t  by  n a m i n g  t h e  i n te n t  ( I n te n t  Na m e ) , s i n c e  o u r  q u e s t i o n  i s  i n vo l ve d  i n  
s h o w e r i n g , w e  c a n  n a m e  i t  “c a n - i - s h o w e r ”

   5 . N o w  w e  s h o u l d  t h i n k  o f  a s  m a n y  e x a m p l e s  o f  q u e s t i o n s  o r  p h ra s e s  a  u s e r  c a n  
a s k  to  g e t  to  t h i s  i n te n t . Ad d  t h e s e  e x a m p l e s  i n  t h e  “ Tra i n i n g  P h ra s e s”  s e c t i o n , 
b u t  a l s o  fo r  o u r  c a s e, d o n’ t  fo rg e t  to  a d d  t h e  p a ra m e te r s  a b o u t  t h e  u s e r ’s  
s u rg i c a l  a re a  a n d  d a te  o f  s u rg e r y. I n  o rd e r  to  a d d  e n t i t i e s  to  yo u r  t ra i n i n g  
p h ra s e s, d o u b l e  c l i c k  o r  h i g h l i g h t  t h e  p a r t  o f  t h e  p h ra s e  t h a t  i s  to  b e  c o d e d  a s  
t h e  e n t i t y. I n  o u r  c a s e, w e  f i r s t  t y p e  o u t  a n  e x a m p l e  s u c h  a s  “ ( n e c k )  ( 4 / 1 8 / 1 8  a t  

re s p o n s e ) . I n  a  f u t u re  d e ve l o p m e n t , t h e  u s e  o f  a  d a ta b a s e  c a n  e l i m i n a te  t h i s  fo r m a t t i n g  
o f  t ra i n i n g  p h ra s e s, w h e re  t h e  w e b h o o k  w o u l d  c a l l  a n  A P I  o r  q u e r y  t h e  d a ta b a s e  to  f i n d  
o u t  a b o u t  t h e  u s e r. [ p h ra s e ]  w o u l d  b e  a  t ra i n i n g  p h ra s e  t h a t  l i n ks  to  t h e  i n te n t . A  fe w  
e x a m p l e s  fo r  o u r  c a s e  w o u l d  l o o k  l i ke  t h i s :
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1 0 :2 8  P M )  C a n  I  wa s h  m y  h a i r ? “  T h e n  w e  w o u l d  h i g h l i g h t  “ n e c k ”  a n d  wa i t  fo r  
D i a l o g f l o w  to  p ro m p t  fo r  u s  to  s e l e c t  t h e  t y p e  o f  e n t i t y. D o  t h i s  fo r  e ve r y  e n t i t y  
a n d  t ra i n i n g  p h ra s e.

T h e  “Ac t i o n s  a n d  p a ra m e te r s”  s e c t i o n  w i l l  s ta r t  to  p o p u l a te  w i t h  t h e  d i f fe re n t  
e n t i t i e s  t h a t  a re  u s e d  i n  yo u r  t ra i n i n g  p h ra s e s. We  d o n’ t  n e e d  to  to u c h  t h i s  
p o r t i o n  fo r  H e b o, b u t  k n o w  t h a t  D i a l o g f l o w  d o e s  h a ve  e x t ra  fe a t u re s  t h a t  c a n  b e  
u s e f u l  to  d e ve l o p m e n t  i n  t h e  f u t u re  ( s u c h  a s  re q u i r i n g  a  p a ra m e te r ) . Yo u  c a n  
re a d  m o re  a b o u t  t h e s e  fe a t u re s  h e re :  h t t p s : / / d i a l o g f l o w.c o m / d o c s / a c t i o n s - a n d -
p a ra m e te r s . 

6 . At  t h i s  p o i n t , w e  h a v e  p ro g ra m m e d  h o w  D i a l o g f l o w  w i l l  re a c h  t h i s  a n s w e r, b u t  w e  
s t i l l  n e e d  to  d e c i d e  h o w  w e  s h o u l d  re s p o n d  to  t h i s  i n te n t . T h e re  a re  t h re e  
d i f fe re n t  t y p e s  o f  re s p o n s e s  t h a t  w e  c a n  re t u r n :
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Ty p e s  o f  A n s w e r s

Textua l  - S i m p l e  te x t  re s p o n s e  t h a t  a n s w e r s  t h e  i n te n t  d i re c t l y. T h e s e  re s p o n s e s  a re  
g e n e ra l  e n o u g h  t h a t  n o  f u r t h e r  a c t i o n  n e e d s  to  ta ke  p l a c e.

To  d o  t h i s , j u s t  f i l l  i n  a p p ro p r i a te  re s p o n s e s  i n  t h e  R e s p o n s e  s e c t i o n  o f  t h e  i n te n t . I f  
t h e re  a re  m u l t i p l e  re s p o n s e s, D i a l o g f l o w  w i l l  ra n d o m l y  s e l e c t  o n e  to  re t u r n . Yo u  c a n  
a l s o  p ro g ra m  i n  p a ra m e te r s  i n to  re s p o n s e s  u s i n g  t h e  ‘ $ ’

Customized  -  T h i s  re s p o n s e  n e e d s  to  re a c h  t h e  w e b h o o k  fo r  s o m e  b a c ke n d  
p ro c e s s i n g , m e a n i n g  i t  l i ke l y  n e e d s  to  u s e  i n fo r m a t i o n  a b o u t  t h e  u s e r ’s  s u rg e r y  to  
re s p o n d.

To  d o  t h i s , s c ro l l  to  t h e  b o t to m  a n d  t u r n  o n  t h e  ‘ E n a b l e  w e b h o o k  c a l l  fo r  t h i s  i n te n t ’  
o p t i o n . I f  t h i s  s w i tc h  i s  e n a b l e d, w h e n e ve r  t h e  i n te n t  i s  s e l e c te d, D i a l o g f l o w  w i l l  s e n d  a  
re q u e s t  to  t h e  w e b h o o k  t h a t  i s  c o n n e c te d  w i t h  t h e  a g e n t . We  w i l l  c o n t i n u e  w i t h  t h i s  
e x a m p l e  i n  t h e  n e x t  s te p s  to  u n d e r s ta n d  h o w  to  c re a te  a  c u s to m i ze d  re s p o n s e.
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Fol low-Up  -To  d i ve  m o re  i n to  s p e c i f i c s  o f  a n  i n te n t , D i a l o g f l o w  s u p p o r t s  fo l l o w - u p  
q u e s t i o n s. To  c re a te  a  fo l l o w - u p, s i m p l y  p u t  t h e  fo l l o w - u p  q u e s t i o n  i n  t h e  Re s p o n s e  
s e c t i o n  ( s i m i l a r  to  t h e  Te x t u a l  a n s w e r ) , b u t  m a ke  s u re  to  i n c l u d e  a  q u e s t i o n  m a r k  a t  t h e  
e n d  o f  t h e  re s p o n s e  ‘ ? ’

T h e n, re t u r n  to  t h e  I n te n t s  ta b  a n d  h ove r  ove r  yo u r  i n te n t . O n  t h e  r i g h t  s i d e  o f  t h e  
i n te n t , t h e re  s h o u l d  b e  a n  ‘Ad d  fo l l o w - u p  i n te n t ’  b u t to n . I f  yo u  c l i c k  i t , i t  w i l l  l e t  yo u  
c re a te  a  fo l l o w - u p  i n te n t  to  a d d re s s  t h e  fo l l o w - u p  q u e s t i o n . T h e re  a re  p re - p o p u l a te d  
re s p o n s e s  t h a t  D i a l o g f l o w  p rov i d e s. S e e  t h e i r  d o c u m e n ta t i o n  fo r  m o re  i n fo.

Impor tant :  You  do  not  need to  add the  parameters  to  the  Tra in ing  Phrases  o f  the  
fo l low-up.  Our  mob i le  app l ica t ion  does  not  send parameters  i f  the  prev ious  response  
i t  rece ived  f rom Hebo was  in  the  form of  a  quest ion  ( i t  checks  for  the  quest ion  mark  a t  
the  end ) .  Th is  mod i f ica t ion  le ts  us  eas i l y  use  the i r  p re-programmed fo l low-up in tents  
(mean ing  we don’ t  have  to  add ‘ (neck)  ( 1 / 1 / 18  a t  9AM) ’  to  each  t ra in ing  phrase) .  
There  a re  cer ta in ly  bugs  tha t  can  be  in t roduced to  th is  fo rmat ,  so  idea l l y  a  fu ture  
vers ion  o f  Hebo accesses  parameter  in format ion  f rom a  database,  ra ther  than  pass ing  
in format ion  through D ia logf low.
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7. Fo r  t h e  q u e s t i o n  ‘C a n  I  s h o w e r ? ”  w e  wa n t  to  re s p o n d  to  t h e  u s e r  ’ Ye s’  i f  t h e  
s u rg e r y  to o k  p l a c e  ove r  4 8  h o u r s  a g o, a n d  ‘ N o’  i f  i t  h a s  n o t  b e e n  4 8  h o u r s  s i n c e  
t h e  s u rg e r y. We  t h e re fo re  n e e d  to  c u s to m i ze  t h e i r  re s p o n s e  i n  t h e  w e b h o o k  ( i f  
n o t , w e  w o u l d  h a ve  to  c re a te  t w o  s e p a ra te  i n te n t s  i n  D i a l o g f l o w, o n e  w i t h  e a c h  
re s p o n s e ) . U s i n g  t h e  w e b h o o k  re q u i re s  s o m e  m i n i m a l  c o d i n g  e x p e r i e n c e. T h e  
c u r re n t  s y s te m  i s  h o o ke d  u p  to  t h e  w e b h o o k , w h i c h  m e a n s  w e  o n l y  n e e d  to  
a c c e s s  t h e  i n d e x . j s  f i l e  ( h t t p s : / / g i t h u b.c o m / h e b o c h a t b o t / h c i i - p o s to p / b l o b /
m a s te r/ C h a t b o t / i n d e x . j s )  t h a t  h o u s e s  t h e  c o d e. T h i s  f i l e  i s  fo u n d  i n  t h e  G i t h u b  
fo l d e r  ‘C h a t b o t ’. T h e  w e b h o o k  ta ke s  t h e  re q u e s t  a n d  e x t ra c t s  re l e va n t  va l u e s  to  
h e l p  d e te r m i n e  a n  a p p ro p r i a te  re s p o n s e. Fo r  o u r  c a s e, w e  m o s t l y  l o o k  a t  t h e  
t i m e O f S u rg e r y  va r i a b l e. T h e  w e b h o o k  l o o ks  a t  t h e  i n te n t ’s  n a m e  ( i n te n t Na m e )  to  
d e te r m i n e  h o w  to  h a n d l e  t h e  re s p o n s e.

I n  t h i s  e x a m p l e, w e  c h e c k  i f  i t  h a s  b e e n  4 8  h o u r s  a f te r  t h e  s u rg e r y. I f  ye s, re t u r n  
o n e  re s p o n s e  t h a t  e n c o u ra g e s  s h o w e r i n g ;  i f  n o, re t u r n  t h e  o t h e r  re s p o n s e  w h e re  
i t  re c o m m e n d s  n o t  s h o w e r i n g . H e b o  i n  t h i s  c a s e  a l s o  u s e s  t h e  s u rg e r y  t i m e  to  
c u s to m i ze  i t s  re s p o n s e  to  t h e  u s e r. I t  w i l l  g i v e  t h e  e x a c t  t i m e  w h e n  t h e  p a t i e n t  
c a n  s h o w e r  by  c a l c u l a t i n g  w h e n  4 8  h o u r s  a f te r  t h e  s u rg e r y  i s . 

O n c e  yo u  a d d  t h i s  c a s e  to  t h e  i n d e x . j s  f i l e , yo u  c a n  s a ve  i t  a n d  d e p l oy  i t  to  t h e  
c l o u d  s o  t h a t  t h e  s e r v i c e  u s e s  t h e  m o s t  u p d a te d  v e r s i o n  o f  t h e  w e b h o o k . We  
c u r re n t l y  u s e  G o o g l e  C l o u d  P l a t fo r m’s  s e r v i c e  to  h o s t  o u r  w e b h o o k . Fo l l o w  t h i s  
t u to r i a l :  h t t p s : / / d i a l o g f l o w.c o m / d o c s / g e t t i n g - s ta r te d / b a s i c - f u l f i l l m e n t -
c o n v e r s a t i o n # s e t u p _ g o o g l e _ c l o u d _ p ro j e c t  to  h e l p  s e t u p  t h e  e n v i ro n m e n t  fo r  
d e p l oy m e n t . 
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Ma ke  s u re  yo u  a re  i n  t h e  s a m e  d i re c to r y  a s  t h e  i n d e x . j s  f i l e  w h e n  yo u  a re  u s i n g  
t h e  c o m m a n d  i n  t h e  G o o g l e  C l o u d  S D K  S h e l l  ( o r  e l s e  i t  w o n’ t  b e  a b l e  to  f i n d  
h e b o H t t p ) .

8. O n c e  d e p l oy e d, y o u r  i n te n t  s h o u l d  b e  re a d y  to  u s e !  Yo u  c a n  te s t  i t  t h ro u g h  
D i a l o g f l o w ’s  i n te r fa c e  o r  e ve n  t h e  m o b i l e  a p p l i c a t i o n. Re m e m b e r  to  i n c l u d e  t h e  
p a ra m e te r s  s i n c e  t h i s  i s  h o w  o u r  m o b i l e  a p p l i c a t i o n  s e r ve s  t h e  re q u e s t s  to  
D i a l o g f l o w.

9. T h a t ’s  i t !  Yo u  c a n  re p e a t  t h e s e  s te p s  to  a d d  o r  e d i t  c o n v e r s a t i o n s  fo r  H e b o. I f  
yo u  w o u l d  l i ke  to  re a d  m o re  a b o u t  h o w  to  u s e  D i a l o g f l o w, s e e  t h i s  t u to r i a l  o r  fe e l  
f re e  to  e x p l o re  t h e i r  o t h e r  d o c u m e n ta t i o n  fo r  h e l p. We  d i d  n o t  c ove r  c o n te x t s  
( h t t p s : / / d i a l o g f l o w.c o m / d o c s / c o n te x t s )  i n  t h i s  t u to r i a l , b u t  k n o w  t h a t  t h i s  i s  
u s e d  to  ke e p  c o n ve r s a t i o n s  m o re  n a t u ra l  w i t h  H e b o. Ad d i n g  a  fo l l o w - u p  i n te n t  
s e t s  u p  c o n te x t s  fo r  yo u  a u to m a t i c a l l y.

O t h e r  Fe a t u re s  o f  D i a l o g f l o w

I t  i s  a l s o  w o r t h  m e n t i o n i n g  t h a t  D i a l o g f l o w  a l s o  s u p p o r t s  e a s y  e x p o r t / i m p o r t  o f  a g e n t s. 
T h i s  e s s e n t i a l l y  m e a n s  c h a t b o t s  c a n  b e  m o d u l a r, w h i c h  a l l o w s  fo r  H e b o  a n d  o t h e r  
f u t u re  p o s t - o p e ra t i ve  c a re  c h a t b o t s  to  s c a l e  w e l l . I m a g i n e  s ta r t i n g  w i t h  a  b a s e l i n e  
a m o u n t  o f  i n te n t s  by  i m p o r t i n g  a  c h a t b o t  t h a t  k n o w s  a b o u t  b l e e d i n g  a n d  s w e l l i n g . F ro m  
t h e re  yo u  c a n  b u i l d  o u t  t h e  c h a t b o t  m o re  by  i m p o r t i n g  a n o t h e r  c h a t b o t  t h a t  k n o w s  
i n te n t s  fo r  i n fe c t i o n .
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Tra i n i n g  

D i a l o g f l o w  i s  a l s o  a  m a c h i n e  l e a r n i n g  to o l , w h i c h  m e a n s  t ra i n i n g  t h e  m a c h i n e  c a n  h e l p  
t h e  p e r fo r m a n c e  o f  t h e  c h a t b o t  e ve n  m o re. T h e  Tra i n i n g  ta b  fo r  D i a l o g f l o w  a l l o w s  
a n yo n e  u s i n g  t h e  d a s h b o a rd  to  v i e w  c o m m o n  i n te n t  m a tc h e s  to  va l i d a te  o r  i n va l i d a te  
t h e m. T h i s  t ra i n i n g  h e l p s  H e b o  d e te r m i n e  w h e t h e r  i t  m a d e  a  m i s ta ke  o r  c o r re c t l y  
i d e n t i f i e d  a  u s e r ’s  re s p o n s e. 

W h e n  yo u  c l i c k  o n  a  c o n ve r s a t i o n , yo u  c a n  s e e  e ve r y t h i n g  t h e  u s e r  s a y s  to  H e b o. Yo u  
c a n  s e e  t h e  I n te n t  t h a t  t h e  p h ra s e  wa s  m a tc h e d  to. I f  t h e  q u e s t i o n  i s  c o r re c t l y  m a tc h e d  
to  t h e  i n te n t , yo u  c a n  c l i c k  o n  t h e  c h e c k  m a r k  to  “Ad d  to  t h e  i n te n t … .”  a n d  t h i s  w i l l  b e  
a d d e d  to  t h e  t ra i n i n g  m o d e l . I f  i t  d o e s  n o t  m a tc h  u p  t h e  c o r re c t  i n te n t , yo u  s h o u l d  c l i c k  
o n  t h e  t ra s h . A s  o f  r i g h t  n o w, yo u  c a n n o t  c h a n g e  t h e  i n te n t  i t  wa s  m a tc h e d  to  s o  t h e  
b e s t  wa y  i s  to  c l i c k  o n  t h e  t ra s h  i c o n  a n d  a d d  t h a t  p h ra s e  d i re c t l y  to  t h e  c o r re c t  i n te n t ’s  
t ra i n i n g  p h ra s e s. I f  yo u  w e re  to  c l i c k  o n  t h e   c i rc l e - b a c ks l a s h  s y m b o l , i t  w i l l  a d d  t h i s  
i n te n t  to  t h e  D e fa u l t  S e t b a c k  I n te n t  i n  w h i c h  i t  w i l l  a n s w e r  “ S o r r y, I  d i d n ' t  u n d e r s ta n d  
t h a t . C a n  yo u  t r y  a s k i n g  a g a i n ? ”

S o m e t i m e s  u s e r s  w i l l  a s k  q u e s t i o n s  t h a t  H e b o  w i l l  n o t  u n d e r s ta n d  a n d  i t  w i l l  s h o w  u p  a s  
t ra i n i n g  l i ke  t h e  i m a g e  b e l o w. T h i s  m e a n s  t h a t  t h e  H e b o  wa s  n o t  a b l e  to  m a tc h  t h e  
q u e s t i o n  to  a n y  i n te n t . T h e re fo re, yo u  c a n  c l i c k  o n  “C l i c k  to  a s s i g n”  to  m a p  i t  to  a n  
e x i s t i n g  i n te n t  o r  yo u  c a n  c re a te  a  n e w  o n e. I n  t h e  f u t u re, yo u  c a n  c o m e  b a c k  to  s e e  
w h i c h  q u e s t i o n s  w e re  n o t  a n s w e re d  a n d  c re a te  n e w  i n te n t s  b a s e d  o n  t h e s e  u n a n s w e re d  
to p i c s.
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Tra i n i n g  
T h e re  i s  a l s o  a  H i s to r y  s e c t i o n  i n  Tra i n i n g  t h a t  l e t s  yo u  v i e w  a l l  o f  t h e  re q u e s t s  f ro m  
u s e r s. T h e s e  to o l s  p rov i d e d  by  D i a l o g f l o w  c a n  h e l p  p ra c t i t i o n e r s  u n d e r s ta n d  t h e i r  
u s e r s’  q u e s t i o n s, a n d  w h e t h e r  t h o s e  q u e s t i o n s  a re  s u c c e s s f u l l y  b e i n g  f u l f i l l e d  by  H e b o. 
I f  t h e y  a re  n o t , t h e  p ra c t i t i o n e r s  c a n  c o r re c t  t h e  m i s m a tc h e s  i n  a n  e a s y - to - u s e  
i n te r fa c e.

A n a l y t i c s  
U n d e r  t h e  I n te n t s  s e c t i o n, yo u  c a n  s e e  t h e  to p  i n te n t s  t h a t  wa s  t r i g g e re d. T h i s  c a n  
a l l o w  t h e  d o c to r s  to  k n o w  w h i c h  t y p e  o f  q u e s t i o n s  i s  b e i n g  a s ke d  t h e  m o s t . Yo u  c a n  
a l s o  s e e  t h e  s e s s i o n  f l o w  t h a t  w i l l  m a p  o u t  t h e  c o m m o n  c o n ve r s a t i o n  p a t h . T h e  e x i t  %  
s h o w  w h a t  p e rc e n ta g e  o f  t h e  i n te ra c t i o n  w i t h  H e b o  e n d s  w i t h  a  s p e c i f i c  p h ra s e.

H o w  to  s e t u p  e n v i ro n m e n t  a n d  i n s ta l l  H e b o  
T h e  re p o s i to r y  fo r  t h e  m o b i l e  a p p l i c a t i o n  i s  l o c a te d  h e re :  h t t p s : / / g i t h u b.c o m /
h e b o c h a t b o t / h c i i - p o s to p / t re e / m a s te r/ H e b o. Yo u  c a n  c l o n e  o r  d o w n l o a d  t h e  re p o s i to r y  
to  s ta r t  e d i t i n g  t h e  s o u rc e  c o d e. T h e  o n l y  s e t u p  t h a t  i s  n e e d e d  i s  A n d ro i d  S t u d i o  ( o r  
re l a te d  A n d ro i d - f r i e n d l y  I D E ) . O n c e  A n d ro i d  S t u d i o  i s  d o w n l o a d e d, yo u  c a n  o p e n  t h e  
p ro j e c t  ( F i l e  >  O p e n  >  [ Lo c a te  H e b o  d i re c to r y ]  >  O K )

Mobi le  Appl icat ion
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O n c e  t h e  p ro j e c t  i s  l o a d e d, w e  c a n  d e p l oy  t h e  p ro g ra m  to  a  c o n n e c te d  m o b i l e  d e v i c e. 
B e fo re  t h i s  h a p p e n s, yo u  n e e d  to  e n a b l e  yo u r  m o b i l e  d e v i c e  to  a l l o w  fo r  U S B  
d e b u g g i n g . To  d o  t h i s , o n  yo u r  A n d ro i d  p h o n e  t h a t  yo u  wa n t  to  i n s ta l l  H e b o :

1. O p e n  u p  S e t t i n g s  >  S y s te m  >  A b o u t  p h o n e
2 . S c ro l l  to  B u i l d  N u m b e r  a n d  ta p  i t  7  t i m e s
3. R e t u r n  to  t h e  S y s te m  p a g e  a n d  yo u  s h o u l d  n o w  s e e  D e ve l o p e r  o p t i o n s  a s  a  ta b
4. S c ro l l  d o w n  to  D e b u g g i n g  a n d  e n a b l e  U S B  d e b u g g i n g

Yo u r  m o b i l e  d e v i c e  s h o u l d  b e  re a d y  to  i n s ta l l  H e b o, b u t  i f  yo u  h a ve  i s s u e s  l a te r, yo u  
m a y  n e e d  to  fo l l o w  t h i s  g u i d e  ( h t t p s : / / d e ve l o p e r.a n d ro i d.c o m / s t u d i o / r u n / d e v i c e )  fo r  
f u r t h e r  s te p s. R e t u r n  to  A n d ro i d  S t u d i o  o n  yo u r  l a p to p  a n d  p l u g  i n  yo u r  p h o n e. Yo u r  
p h o n e  s h o u l d  i d e n t i f y  t h i s  c o n n e c t i o n  i n  s o m e  m a n n e r :

O n  t h e  to p  r i g h t  c o r n e r  o f  A n d ro i d  S t u d i o, c l i c k  t h e       b u t to n. A  w i n d o w  s h o u l d  p o p - u p  
t h a t  i d e n t i f i e s  yo u r  C o n n e c te d  D e v i c e. S e l e c t  yo u r  p h o n e  a n d  c l i c k  ‘O K .’  A n d ro i d  
S t u d i o  w i l l  s ta r t  to  b u i l d  a n d  u p l o a d  H e b o  to  yo u r  d e v i c e  u n l e s s  a n  e r ro r  i s  i d e n t i f i e d. I f  
a  b u i l d  o r  c o m p i l a t i o n  e r ro r  o c c u r s , t h e re  i s  s o m e t h i n g  w ro n g  w i t h  t h e  c o d e. C h e c k  t h e  
b u i l d  e r ro r ( s ) .
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I f  t h e re  w e re  n o  e r ro r s , a n d  A n d ro i d  S t u d i o  i d e n t i f i e s  t h e  B u i l d  a s  s u c c e s s f u l , c h e c k  
yo u r  p h o n e  to  s e e  i f  H e b o  i s  n o w  i n  yo u r  a p p l i c a t i o n s  l i s t . I t  s h o u l d  b e  t h e re, s o  h a p py  
d e m o i n g !



31

L i s t  o f  I m p l e m e n te d  Fe a t u re s
B e l o w  i s  a  l i s t  o f  fe a t u re s  t h a t  w e re  i m p l e m e n te d  fo r  t h e  H i - F i  p ro to t y p e. T h e re  a re  
l i ke l y  s t i l l  b u g s  a n d  i n fo r m a l i t i e s  i n  t h e  c o d e  d u e  to  t h e  t i m e  c o n s t ra i n t  o f  t h e  p ro j e c t :

•  C o n ve r s a t i o n  w i t h  H e b o  ( D i a l o g f l o w ) :  b o t h  te x t  a n d  vo i c e  a re  u s e d
•  V i s u a l  a n s w e r s  t h a t  p rov i d e  m o re  i n fo r m a t i o n
•  E r ro r  re c ove r y :  i f  a n  I n te n t  i s  re p e a te d  c o n s e c u t i ve l y, H e b o  a s s u m e s  i t  i s  

m i s i n te r p re t i n g  t h e  u s e r ’s  re q u e s t
•  C o n s e n t  a n d  p e r m i s s i o n  fo r m s
•  P ro f i l e  o f  u s e r :  s u rg e r y  s i te, d a te  a n d  t i m e  o f  s u rg e r y, a n d  c l i n i c
•  O n b o a rd i n g  s c re e n  to  i n t ro d u c e  t h e  a p p l i c a t i o n  to  u s e r s
•  H e b o  c a n  s e t  a  t i m e r  a n d  c h e c k  b a c k  o n  t h e  u s e r  ( u s e d  fo r  b l e e d i n g )

O ve r v i e w  o f  C h a t b o t  
H e b o’s  p r i m a r y  fe a t u re  i s  b e i n g  a  c h a t b o t , s o  t h e  c o re  fo c u s  o f  t h e  Ma i n Ac t i v i t y. j a va  f i l e  
i s  e s ta b l i s h i n g  t h i s  f l o w. T h e  i n te ra c t i o n  s ta r t s  w h e n  t h e  u s e r  c l i c ks  t h e  H e b o  i c o n  
b u t to n  ( l i s te n B u t to n O n C l i c k ) . I f  u s e r  c o n s e n t  h a s  b e e n  g i ve n , t h e  a p p  w i l l  s ta r t  t h e  
m i c ro p h o n e  a n d  l i s te n  to  vo c a l  i n p u t . O n c e  t h e  S p e e c h R e c o g n i ze r  s to p s  l i s te n i n g , i t  
f i re s  t h e  o n R e s u l t s  f u n c t i o n . o n R e s u l t s  w i l l  e i t h e r  s e n d  t h e  s p e e c h  i n  i t s  ra w  fo r m  ( i f  
t h i s  i s  a  re s p o n s e  to  a  fo l l o w - u p  q u e s t i o n )  o r  p re p e n d  t h e  p a ra m e te r s  o f  ‘ ( b o d y _ p a r t )  
( d a te _ t i m e ) ’  to  t h e  ra w  s p e e c h. T h i s  te x t  i s  s e n t  to  D i a l o g f l o w  t h ro u g h  t h e  s e n d R e q u e s t  
f u n c t i o n . O n c e  D i a l o g f l o w  re t u r n s  i t s  re s p o n s e, t h e  o n R e s u l t  f u n c t i o n  i s  c a l l e d. T h i s  
f u n c t i o n  i s  w h e re  t h e  re s p o n s e  f ro m  D i a l o g f l o w  g e t s  p a r s e d  a n d  t h e  a p p ro p r i a te  a c t i o n  
i s  ta ke n  to  d i s p l a y  t h e  re s p o n s e  to  t h e  u s e r.
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A s  o f  r i g h t  n o w, t h e re  a re  fo u r  p o s s i b l e  o b j e c t s  to  d i s p l a y  to  t h e  u s e r. We  c l a s s i f y  t h e s e  
wa y s  w i t h  t h e  M e s s a g e  c l a s s  a n d  M e s s a g e L i s t Ad a p te r :

H o w  to  a d d  V i s u a l  A n s w e r s
Vi s u a l  a n s w e r s  a re  e a s y  to  a d d  to  H e b o, b u t  m a y  n o t  b e  t h e  m o s t  i n t u i t i ve  a t  f i r s t . I n  
o rd e r  to  s u m m o n  a  v i s u a l  a n s w e r, w e  h a ve  to  p ro g ra m  t h e  w e b h o o k  to  re s p o n d  w i t h  a  
s p e c i f i c  te x t  to  t r i g g e r  t h e  m o b i l e  a p p  p ro g ra m  to  g o  d o w n  t h e  v i s u a l  a n s w e r  p a t h  
( ra t h e r  t h a n  p l a i n  te x t ) . We  c u r re n t l y  u s e  t h e  w e b h o o k  to  d o  t h i s  b e c a u s e  w e  s e p a ra te  
t h e  d i s p l a yTe x t  f ro m  t h e  s p e e c h  i n  v i s u a l  a n s w e r s ;  m e a n i n g  w e  wa n t  H e b o  to  re a d  o u t  
s o m e t h i n g  d i f fe re n t  f ro m  w h a t  i t  w i l l  d i s p l a y. We  d o  t h i s  by  s e t t i n g  t h e  s p e e c h  to  w h a t  
H e b o  w i l l  re a d  o u t , a n d  e n c o d i n g  d i s p l a yTe x t  i n  t h e  fo l l o w i n g  fo r m a t :

( V I S U A L _ A N S W E R _ N A M E )
W h e re  V I S U A L _ A N S W E R _ N A M E  i s  t h e  va r i a b l e  n a m e  t h a t  yo u  wa n t  to  l o o k u p  i n  t h e  
m o b i l e  a p p  to  f i g u re  o u t  w h i c h  v i s u a l  a n s w e r  i s  re t u r n e d. T h e  ‘ ( ‘  a n d  ‘ ) ’  i s  w h a t  te l l s  o u r  
m o b i l e  a p p  to  s e t - u p  a  v i s u a l  a n s w e r, w h i l e  t h e  s t r i n g  i n s i d e  i s  u s e d  to  l o o k  u p  t h e  
c o n te n t  o f  t h e  v i s u a l  a n s w e r. O n c e  t h e  w e b h o o k  i s  s e t  u p, g o  to  H e b o  >  a p p  >  s rc  >  
m a i n  >  re s  >  va l u e s  >  v i s u a l _ a n s w e r s. x m l  to  a d d  i n  yo u r  v i s u a l  a n s w e r. Yo u  c a n  s e e  t h a t  
e a c h  v i s u a l  a n s w e r  i s  a  < s t r i n g - a r ra y >  w i t h  n a m e =V I S U A L _ A N S W E R _ N A M E . T h e  f i r s t  
< i te m >  i s  a l wa y s  t h e  t i t l e  o f  t h e  v i s u a l  a n s w e r. E ve r y  o t h e r  < i te m >  w i t h i n  t h e  a r ra y  i s  
e i t h e r  n o r m a l  te x t  o r  a n  i m a g e  f i l e  n a m e. T h e  n o r m a l  te x t  i s  w h a t  te x t  i n s t r u c t i o n s  t h e  
v i s u a l  a n s w e r  i s  p rov i d i n g . T h e  i m a g e  f i l e  n a m e  i s  t h e  i m a g e  f i l e  t h a t  w i l l  b e  l o o ke d  u p  
a n d  l o a d e d. S o  to  c re a te  a  n e w  v i s u a l  re s p o n s e, yo u  m o s t l y  j u s t  h a ve  to  f i l l  i n  t h e  
c o n te n t  o f  t h e  v i s u a l  re s p o n s e  i n  t h e  v i s u a l _ a n s w e r s. x m l  f i l e  i n  i t s  l i n e a r  o rd e r.
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N o te :  I m a g e  f i l e s  m u s t  s ta r t  w i t h  ‘ _ ’  to  i d e n t i f y  i t  a s  a n  i m a g e  re s p o n s e  ( ra t h e r  t h a n  
te x t ) . T h e  p ro g ra m  c u r re n t l y  l o o ks  o n l i n e  i n  t h e  G i t h u b  fo l d e r  ( h t t p s : / / g i t h u b.c o m /
h e b o c h a t b o t / h c i i - p o s to p / t re e / m a s te r/ H e b o / a p p / s rc / m a i n / a s s e t s )  to  l o a d  t h e  i m a g e s. 
T h i s  m e a n s  t h a t  a d d i n g  a n  i m a g e  re q u i re s :  

I f  t h e  i m a g e s  a re  n o t  l o a d i n g  p ro p e r l y, c h e c k  t h a t  t h e  U R L  o f  t h e  i m a g e  m a tc h e s  
C o n f i g .V I S U A L _ I M AG ES _ U R L

1. Na m i n g  t h e  f i l e  to  s ta r t  w i t h  ‘ _ ’
2 . D ra g g i n g  t h e  i m a g e  f i l e  to  H e b o  >  a p p  >  s rc  >  m a i n  >  a s s e t s
3. P u s h i n g  to  G i t h u b  t h e  f i l e

TOOLS
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APPENDIX

Request  Hand le :  h t t p s : / / d i a l o g f l o w.c o m / d o c s / re fe re n c e / a p i - v 2 / re s t / S h a re d.Ty p e s /
We b h o o k R e q u e s t

Response  Hand le :  h t t p s : / / d i a l o g f l o w.c o m / d o c s / re fe re n c e / a p i - v 2 / re s t / S h a re d.Ty p e s /
We b h o o k R e s p o n s e

Andro id  SDK :  h t t p s : / / g i t h u b.c o m / d i a l o g f l o w/ d i a l o g f l o w - a n d ro i d - c l i e n t # a n d ro i d - s d k-
fo r- d i a l o g f l o w

Off ic ia l  Documenta t ion :  h t t p s : / / d i a l o g f l o w.c o m / d o c s / re fe re n c e / v 1 - v 2 - m i g ra t i o n - g u i d e

H e l p f u l  L i n ks


