
A Guidel ine Compliant  Cl inica l  Decis ion 
Suppor t  System In Mobi le  And Smart 
Environments  For  Diagnosing Medical 
Condit ions

Background & Object ives :  
Integrat ion of  Cl inica l  Decis ion Suppor t  Systems (CDSS) in mobi le  and smar t  environments  helps  to 
improve the qual i t y  of  l i fe  of  people  with heal th problems. 
CDSS are  used to der ive  c l inica l  conc lus ions f rom pat ient  data , in  order  to  automate and help the 
process  of  diagnosing and treat ing the pat ient . 
One way that  CDSS can be implemented is  to  formal ize  a  c l inica l  guidel ine (document detai l ing best 
pract ices  for  diagnosing and treat ing pat ients)  and use  i t  on a  knowledge base  containing the pat ient ' s 
data . 
An interest ing perspect ive  i s  to  use  CDSS in a  smar t  home (SH) sett ing, where data  for  the remote 
CDSS can be obtained from SH ser vices  and mobi le  devices  us ing ambient  and wearable  sensors . 
However, in  order  to  maintain minimum qual i t y  of  ser v ice  for  CDSS decis ion suppor t , the CDSS 
decis ion process  must  be deployed local l y  as  a  SH ser vice  an on mobi le  devices . 
An ideal  example domain for  this  integrat ion scenar io i s  the diagnosis  of  s leep apnea. 
S leep Apnea has  severa l  symptoms that  inc lude recurrent  awakening, loud snor ing, choking episodes , 
non-restorat ive  s leep and dayt ime s leepiness .  
Usual l y, an individual  with s leep apnea i s  not  aware of  having di f f icul ty  breathing, and is  of ten 
recognized by others  witness ing the individual  dur ing s leep apnea episode or  i s  suspected because of  the 
obser ved symptoms.  
Sensors  could detect  such episodes  automatica l l y  without  the need for  a  human inter vent ion, or 
recognit ions  of  sa id symptoms. 
The object ives  are  to  i l lustrate  the feas ibi l i t y  of  CDSS as  SH ser vice  and on mobi le  devices  by us ing the 
S leep Apnea CDSS. 
 
Methods: 
The s leep apnea CDSS decis ion process  uses  Semantic  Web tools  and rule-based reasoning, in  order 
to  formal ize  the current  Canadian guidel ine for  the recognit ion of  s leep apnea. A tota l  of  9  rules  were 
der ived. A pat ient  dataset  compr ises  heal th factors  re lated to s leep apnea, inc luding c l inica l l y  re levant 
personal  information, c l inica l  measures  and obser vat ions, and symptoms speci f ic  to  s leep apnea.  
To val idate  the decis ion process  of  a  CDSS integrated with smar t  homes, we implemented the S leep 
Apnea CDSS decis ion process  on an Android smar tphone (Samsung Galaxy SIII) . For  this  va l idat ion, 
we assume that  we have received data  f rom the pat ient  diar y  appl icat ion, the SH ser vices  or  local 
smar tphone monitor ing ser v ices . 
We generated datasets  containing c l inica l  data  (measurements) , whereby fact  va lues  were created based 
on ranges  encompass ing both c l inica l l y  normal  s i tuat ions as  wel l  as  abnormal  s i tuat ions. We have 7 
dataset  configurat ions (1 to  7 days  of  data) , with 10 generated datasets  by configurat ion (70 datasets) . 
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