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Sahana frame work architecture
Sahana  Disas ter  Management  Syste m  consis ts  of  6  core  m odules* an d  11  optional  
m odules to  m a nage  various  as pects  of  disas ter  si tua tions.  Core  m o d ules  function  as  
fra mework features  an d  necessary for  t he  integra tion  of o ther  m o d ules. Even though  
op tional  m o d ules  de pen d  on  core  m o d ule  functionality, t hese  m o d ules  can  function  
independen tly form  each o ther  facilita ting selective deployment.

Main functions  of various  Sahana 4 m o d ules  can  be  s u m marized  as  follows.
 

• Situation  Mapping(GIS)* -  Mapping activities on  a  GIS m a p  p roviding current  
   si tua tion  awareness

• Missing Person  Regist ry -  Repor t  and  search  an d  m a nage missing per sons

• Disas ter  Victim Regist ry -  Traces  internally dis placed  people

• Organization  Regist ry -  Coordination  of t he  relief organiza tions'  activities

• Reques t /Aid  Manage ment  -  Tracks  reques t s  for  aid  an d  m a tches  t he m  against  
      do nors  who have pledged  aid

• Shelter  Regist ry -  Tracks  the  location, capacity an d  com position  of s helters

• Web Services �  Sharing of infor mation  with  o ther  Sahana  ins tances  an d  third  
     p ar ty sys te ms  

• Inventory Manage ment  �  Manage ment  of relief aid  an d  inventories

• Messaging Module* -  E m ail an d  SMS based  text  messaging to  groups

• Volunteer  Management  �  Manage coordination  of volun teers

• Aid Catalog �  Management  of catalogs and  m easure ment  u ni ts

• Repor ting Syste m* -  Various  repor ting functions  based  on  Sahana syste m

• Synchroniza tion* -  Data exchange between  Sahana  ins tances

• User Preferences* -  Custo mization  of Sahana de ployments

• Adminis t ra tion* -  Module, u ser  and  activity m a nage ment  op tions

• Financial Management  �  Handling of financial resources

• Damage Assess men t  �  Infor mation  for  han dling da mages  s us tained  by a  
       disas ter  inciden ts

Sahana  has  a  language t ranslation  fea tu re  e mbed ded  in t he  syste m  for  t he  easy 
localiza tion  an d  it has  t he  ability to  change look and  feel 'on  t he  fly' when  being 
accessed  online by PDA (por table digital as sis tan t) and  o ther  m obile devices. 

Sahana  can  be deployed as  a  high  end  web server as  well a s  a  por table ap plication  
runs  on  the  USB m ass  s torage devices (USB pen  d rives), indepen den t  of ne twork  
access. It also ins tallable in OLPC5 as  a  robus t  disas ter  m a nage ment  tool.

 4.  h t t p: / / www.de mo.sahana.lk
 5. OLPC (One Laptop  Per Child) : This FOSS p roject  p ri marily focused  on  p roviding low cost  laptop  for  t he  children  of  
    developing coun t ries  an d  known as  t he  Hundred  Dolor Laptop . This lap top  has  m es h  ne tworking, e mbed ded  camera 
    an d  low power  cons u m ption  m aking it a  sui table device to  be  u sed  in disas te r  situa tions     
    (h t t p : / / www.lap top.org / en / laptop / s tar t / ).

http://www.demo.sahana.lk/


Background and Rationale
Disease  su rveillance  u sing  com p u ter  sys te m s  with  labora tory  based  epide miological 
da ta 6 is  no t  a  to tally  new  concept  in  t he  health  care  infor ma tics.  Recently  it  was  
foun d  tha t  social  networking 7  t h rough  interne t  could  be  a  source  of  infor mation  in 
disease  s p read  m o nitoring.  However  it  was  m uch  debatable  t ha t  how  reliable  is  t he  
infor mations  received  th rough  p ublic  infor ma tion  sources  for  t his  p u rpose.  If t here  
is  a  way  to  aut hen ticate  an d  verify  t he  infor mation  source,  social  ne tworking  will 
also  be  an  effective  source  of  infor mation  on  disease  su rveillance  parallel  to  
conventional  infor mation  sources.  Other  advantage  of  t his  app roach  is  t ha t  it  will 
em power t he  com m u nity based  ap proach of improving heal th  s ta tus.

There are m a ny advan tages  of an  online disease s urveillance syste m s 8.
● Wider and  timely access  to  t he  syste m  th rough  internet
● Possibility  of  rapid  analysis  of  infor mation  u sing   intelligent  com p u ter  

applications  as  well as  m a n ual analysis
● Easy an d  cus to mizable graph  an d  repor t  genera tion  ability
● Easy  role  based  sharing  of  infor mation  an d  responsibility  in  m a nage ment  of  

p reventive aspects  of the  disease
● Auto ma ted  diagnos tic as sis tance to  r ural / less  resourced  centers
● Ability to  p rovide t herapeu tic guidelines  and  u seful infor ma tions  rapidly
● Easy m o ni toring and  m a p ping of si tua tions  with  GIS based  s pa tial m a p  tools
● Ability  to  m o nitor  range  of  s urveillance  centers  by  a  center  of  excellence  for  

t heir activities
● Promoting  par ticipa tion  of  t he  society  in  com m u nity  em powered  health  care 

syste m
● Function  as  a  health  infor mation  syste m  for  t he  heal th  care  p rofessionals  an d  

general p ublic
● Ability to  p repare t he  health  care syste m  an d  com m u nity by early p rediction  of  

disease ou t  breaks
● Long ter m  use  for com m u ni ty s ta tis tics p ur poses
● Ability to  conduc t  d rills and  continued  health  education  p rogra m m s

Though  there  are  m a ny  advan tages  of  a  s uch  sys te m,  t here  could  be  a  risk  of  frau d  
access  an d  infor mation  miss  use  if  sys te m  security  is  no t  u p  to  t he  s tandard.  Since  
t he  pa tien t  da ta  should  be  t rea ted  as  confidential  infor mation,  s uch  security  breach  
m ay lead  to  breach  of m e dical e thics and  would  have legal implications  as  well.

Other  risk  is  t he  reliability  of  infor mation  sources,  t hose  do  the  repor ting  of  cases. 
This p roblem  is s pecially applicable to  t he  social ne tworking applications  an d  p roper  
meas ures  s hould  be  taken  to  check the  validity of  t he  da ta  an d  aut hen tication  of  t he  
u sers.  Developer  of  any  such  sys te m  s hould  concent ra te  on  above  m en tioned  
p roblems  with  d ue  care.
 
 6. Mark A. Hoffman  et  al., Multiju risdictional Approach  to  Biosurveillance -  Kansas  City, Emerging Infectious  Disease  
     Online (www.cdc.gov /eid)

 7. Social Networking  : Web based  application, t h rough  which people can  share  t he  ideas  an d  keep  on  touch  with  each   
     o thers  by u sing e mail, chat  and  interne t  based  m essaging(IM).

 8. Harvard  School of Medicine -  Children� s Hospital Infor matics Progra m, Biosurveil lance: Using Infor ma tics for  Public 
     Health  by Kenneth  D. Mandl, MD, MPH 



Almost  all t he  health  ha zards, regardless  of whether  it is m a n  m a de  or  na t u ral, could  
be  m o ni tored  using  online  Biosurveillance  syste m s.  However  t he  Biosurveillance  
assis ted  by  social  ne tworking  is  m ore  applicable  and  u seful  in  pan de mic  
si tua tions  which affects  t he  wider  com m u nity with  a  high  s pa tial involvement.

With  considering all t he  above facts, t he  p ro posed  sys te m  will be  m ainly focused  on  
two  disease  en tities.  Namely  those  are  Avian  influenza  and  Autism . The  ra tionale  
for  selecting those  diseases  will be explained  below in m ore  de tails.

Avian Influenza
Avian influenza  is a  viral disease, caused  by H5N1 virus  an d  well known  for  its  high  
m or tality  ra tes  (approximately 60%) all  over  t he  world.  The  condition  is  aggravated  
by its  robus t  na tu re  of  t he  virus, s hor ter  incuba tion  period  an d  difficulty to  contain  
by conventional me tho ds.

According  to  t he  WHO  Influen za  Pande mic  si tua tion  assess ment,  following  facts  
have been  reveled 9.

● Risk of pan de mic is grea t
● The risk will per sis t
● The evolution  of t he  t h reat  canno t  be p redicted  
● The early warning sys te m s  are weak
● Preventa tive intervention  is possible, bu t  u n tes ted  
● Prepara tion  is t he  best  p ro tec tion
● Reduction  of m orbidity an d  m or tality d u ring a  pan de mic will be  impeded  by 

inadequa te  m e dical s u p plies 

Further  aggravating  the  situa tion  there  are  ins tances  of  evolution  of  highly  
pa thogenic variant s  of H5N1 virus 10, 11  in m a ny places  of t he  world.

Considering  all  t hese  facts  Avian  Influen za  can  be  considered  to  be  a  p riority  in  all  
over  t he  world  withou t  any  do ub t.  Extracts  for m  World  Health  Organization's  
Global  Influen z a  Preparedness  Plan 12  will  indica te  t he  need  of  effective  an d  
efficient  global infor mation  s haring m o del as  follows.

● Develop  tools  to  es timate  Influenza  seasonal  and  pan de mic  disease  burden, 
and  the  p ublic  heal th  value  and  cost - effectiveness  of  interventions,  including 
seasonal vaccination.

● Work with  na tional au thori ties and  o ther  pa r tners  to  coordinate  a  research  an d  
m o nitoring p rogra m me  for  t he  h u ma n� animal interface, and  use  da ta  collected 
to  assess  t he  risk of h u ma n  infection  with  animal influen za  viruses. 

 9. Responding to  t he  avian influen za  pan de mic t h reat  , Com m u nicable Disease Surveillance and  Response  
    Global Influen za  Progra m me , WHO (WHO /CDS /CSR /GIP /2005.8)

         10. Gilber t  e t  al. Anatidae Migration  in t he  Western  Palaearctic and  Spread  of Highly Pathogenic Avian Influenza  Virus. 
              Emerging Infectious  Disease. Volu me 12, Num ber  11� November  2006  (cited  October  2006). 

11. EMPRES Watch: Updated  si tua tion  of Highly Pathogenic Avian Influenza  (H5N1) in Asia. Augus t  2006.     
      (ht t p: / / www.fao.org / docs / eims / u pload / / 2 11696 /EW _asia_aug06.pdf  )
12. WHO Global Influenza  Preparedness  Plan (WHO /CDS /CSR /GIP /2005.5)



● Develop  or  review  interpan de mic  or  pan de mic  guidelines  and  tools  for  
de tec tion,  investigation,  rapid  risk  as sess ment,  repor ting  an d  ongoing 
evaluation  (e.g.  m o nitoring  ou tco me  of  con tain ment  meas ures),  of  clus ters  
of influenza - like illness. 

● Develop  guidelines  and  tools  to  assis t  coun t ries  in  ongoing  m o nitoring  of  
infor mation,  for  assess ment  of  impact  and  resource  needs  d u ring  the  
pan de mic p hase. 

● Collect  pan de mic  p reparedness  plans  fro m  coun tries  an d  m ake  the m  
available to  o ther  coun t ries. 

● Keep a  global inventory of key m a n ufacturers  of key p rod uc ts

● Provide  infor mation  to  facilita te  risk  com m u nication  
related  to  influenza. 

                                     
● Plan  an d  tes t  capacity for  m ee ting current  and  expected  fu tu re  interna tional  

infor mation  de man ds, a mong o thers  by m aintaining a  web site. 
                                                

● Develop feedback mechanis m s  to  iden tify emerging p ublic concerns, 
ad dress  ru mors, an d  correct  misinfor ma tion  

● Establish  global case defini tion  for  repor ting by coun t ries

● Collect, synthesize and  disse minate  infor mation  on  the  global si tua tion  in 
collabora tion  with  par tners. 

● Enhance  aler tness  for  additional  cases  and  encourage  active  h u ma n  case -
finding 

● Provide  backgroun d  infor mation  regarding  the  effectiveness  of  
reco m men ded  m eas ures. 
                              

●  Identify  needs  and  encourage  international  as sis tance  to  resource - poor  
coun t ries. 

● Promote  intensification  of  disease  s u rveillance  in  coun t ries  no t  yet  affected, 
to  t he  m aximu m  extent  possible. 

● Accelerate  an d  enhance  situa tion  m o ni toring  and  assess ment  activities  in  
pan de mic aler t  period, p hase  4, to  a  m aximu m.

● Forecas t  t rends  for  t he  firs t  pa n de mic  wave  (affected  regions,  risk  groups, 
health - care resource needs,impact, e tc.).



When  it  comes  to  infor mation  flow  and  da ta  s haring,  Avian  Influen za  has  m ore  
hierarchical  botto m  �  up  data  flow s t r uc tu re  (also  see  Autis m  section  below).  
Infor mation  regarding  case  de tec tion  and  m a nage ment  will  flow  from  
com m u nity level to  higher  level  of  health  services  ad minis tra tion  in  na tional  
level. Sharing of infor mation  is only  with  clus ter  of  t r us ted  organiza tions  an d  
though  online case no tification  can  be  allowed.

Top  �  down  data  flow can  be  u sed  to  aler t  com m u nity  on  disease  control  plans  and  
si tua tion  awareness.  More  com plex  information  like  t herapeu tic  guidelines  an d  
labora tory inves tigation  da ta  can  be delivered  to  health  care p rofessionals  and  
ad minis t ra tive level in a  timely m a n ner  with  a  online sys te m.
 

Fig 01: Social Networking m o del of Avian  Influenza  like acute  an d  
   m a nage ment  is m ore  hos pital centered  illness.

If  coun t ries  or  ins ti tu tions  wish  to  s hare  relevant  infor ma tions  with  o ther  
organiza tions  or  ins ti tu tions  in a  international level, it  is also  easily possible t hrough  
a online disease s u rveillance sys te m  with  various  levels of u ser  access.

It  was  felt  t ha t  af ter  improving  so me  of  t he  exis ting  fea tu res  an d  developing  new  
fea tures  to  t he  current  fra mework  for  disease  su rveillance  functionalities,  Sahana  
Disas ter  m a nagement  System  would  be  capable  of  fulfilling  t he   above  m e ntioned  
requirements  of WHO action  plan  for  Global Influen za  Preparedness.

Further  to  t his, being an  Free and Open Source  Product, Sahana  is available for  free  
of  charge  for  deploy ment  and  access  to  software  source  codes  for  further  
develop ment  u n der  LGPL open  source  license.  These  fea tu res  will  allow  Sahana  to  
neu t ralize  t he  technical and  financial gap  for  deployment  of such  syste m  an d   it will 
m ake it acquirable even by an  u n derdeveloped  coun try.



Autistic Disorders
Autis m  is  highly  heri table,  al though  the  genetics  of  au tis m  are  com plex  and  it  is  
generally  u nclear  which  genes  are  res ponsible.  In  ra re  cases,  au tis m  is  s t rongly  
associated  with  agen ts  t ha t  cause  bir th  defects.  Other  p ro posed  causes,  s uch  as  
childhood  vaccines,  are  con troversial  and  the  vaccine  hypo theses  lack  convincing  
scientific  evidence.  The  n u m ber  of  people  known  to  have  au tis m  has  increased  
d ra matically  since  t he  1980s,  a t  leas t  pa r tly  d ue  to  changes  in  diagnos tic  p rac tice;  
t he  ques tion  of whether  actual p revalence has  increased  is un resolved 13 .

In a  m ultiple source su rveillance p rogra m  in t he  United  States, t he  p revalence of  
au tis m  in 8  year  olds  was foun d  to  range from  1  in 3003 to  1  in 94  in different  
States, with  an  average ra te  of 1  in 150 or  6.6 per  1000 14 . 
 
Findings  in a  pop ulation  based  longitudinal s t u dy in Taiwan -  com pared  to  bir th  
years  of 1996 - 1999, t he  ra te  of au tis m  increased  by 14% d uring the  period  
2000 - 2004, where as  newly diagnosed  me n tal re tarda tion  decreased  by 42% to  50% 
over t he  sa me period 15. 

About  10% of cases  can  be explained  by genetic syndro mes  and  chro moso mal 
abnor malities, bu t  genetic s tu dies  have no t  p rovided  subs tan tial insight  into t he  90% 
of cases  where au tis m  is idiopathic. The twin and  family s tu dies  indica te t ha t  very 
likely t here are  3  to  12  su scep tibility genes  for  au tis m  acting synergis tically16.

Considering all t hese factors, it is apparent  t ha t  t he  n u m ber  of cases  repor ted  with  
t his  childhood  develop mental disorder  is increasing a t  a  alarming ra te. How ever, t he  
exact  cause / s  for  t he  Autis m  is yet to  be investigated.

One of t he  m ain  p roble m faced  by the  researchers  are  lack of p roper  da tabase which 
con tinuously m o nitor  the  rela tionship  of t he  cases  with  possible ae tiological factors. 
If t here is a  s harable m o del for  a  childhood  develop mental disorders, it will be  
beneficial to  analyze the  rela tionship  with  t he  causative factors  na tional level as  well 
as  globally in an  international level. As m en tioned  in t he  Avian Influen za  section  
above, if s harable da tabase m o del with  open  web fra mework is available it will help  
coun t ries to  m aintain na tional level childhood develop mental disorder   knowledge 
bases. Further  to  t ha t  it will encourage na tions  to  s hare non - confiden tial 
infor mations  a mong par ticipa tory level for  m ore  regional an d  international level 
s t u dies.

Families with  Autis m  suffer  various  financial difficulties  d ue  to  t he  na tu ral his tory of 
t he  disease as  well as  t he  t rea t men t  an d  rehabilita tion  cost s. The m ain  goals of 

 13. Newschaffer CJ, Croen LA, Daniels J et al. (2007). "The epide miology of au tis m  s pec tru m  disor ders". A n nu  Rev  
      Public Health  28: 235� 58. doi: 10.1146 / a n nu rev.publhealth.28.021406.144007. PMID 17367287  

 14. A utis m  and  Develop mental Disabilities Monitoring Network. Prevalence of autis m  spectru m  disorders in m ultiple 
      areas of the United States, 2000  and  2002: co m m u nity  report 2007; Centers for Disease Control and  Prevention

 15. Chen  CY, Liu CY, Su WC, Huang SL, Lin KM. Factors associated with  the diagnosis of neurodevelop mental disorders: a  
       population based longitudinal study. Pediatrics 2007; 119: 435 - 443

 16. Rutter  M. Aetiology of au tis m: findings  and  ques tions. Journal of Intellectual Disability Research  2005; 49: 231 - 238

http://www.ncbi.nlm.nih.gov/pubmed/17367287
http://dx.doi.org/10.1146/annurev.publhealth.28.021406.144007
http://en.wikipedia.org/wiki/Digital_object_identifier


t reat men t  are  to  lessen  associated  deficits  and  family dis t ress, and  to  increase 
quality of life and  functional indepen dence. No single t rea t men t  is bes t  and  
t reat men t  is typically tailored  to  t he  child's  needs. Intensive, s us tained  s pecial 
education  p rogra m s  and  behavior t herapy early in life can  help  children  acquire self -
care, social, an d  job skills; claims  tha t  intervention  by age two to  t h ree years  is 
crucial a re  no t  s ubs tan tiated. Available ap proaches  include  ap plied  behavior 
analysis, develop mental, an d  s t ructu red  teaching. Educational interventions  have 
so me effectiveness  in children; t he  limited  research  on  the  effectiveness  of adult  
residen tial p rogra ms  shows mixed  res ul ts 17 .

Treat ment  is expensive; indirect  cos ts  are  m ore  so. A U.S. s tu dy es timated  an  average  
cos t  of  $3.2  million  in  2003  U.S. dollars  for  so meone  born  in  2000, with  abou t  10% 
me dical  care,  30%  extra  education  an d  o ther  care,  an d  60%  lost  econo mic  
p ro ductivity.  Publicly  su p por ted  p rogra m s  are  of ten  inadequa te  or  inappropriate  
for  a  given  child, and  u nreimbursed  ou t - of - pocket  me dical or  therapy expenses  are  
associated  with  likelihood  of  family  financial  p roble ms.  After  childhood,  key  
t reat men t  issues  include  residential  care,  job  t raining  an d  place ment,  sexuality,  
social skills, and  es ta te  planning.

In t he  m a nage ment  of Autis m, com m u nity based  app roach  will play a  m ajor  role. If a  
child  with  a  develop mental disorder  is considered, m a nage ment  of  t he  child  is do ne  
by  a  collabora tive  effor t  of  several  par ties,  which  includes  pa tien t' s  family,  health  
care workers, social workers, s peech  an d  language therapis t s  e tc. The relations hip  of  
t hose  par ties can  be represen ted  as  follows.

 

Fig 02: Schematic representa tion  of  rela tionships  a mong the  affected  child  an d  
care givers.

When  com m u nity  has  several  pa tien t s,  it  crea tes  a  ne twork  which  consis ts  of   
pa tien t s  and  people  interes ted  in  par ticular  pa tien t s.  Each  relationship  is  built  
a roun d  a child who suffering for m  the  disease as  shown  above.

 17. Ganz  ML (2007). "The lifetime dis t ribu tion  of t he  incremen tal societal cos ts  of au tis m ". Arch Pediatr A dolesc Med 
      161  (4): 343� 9. PMID 17404130

http://www.ncbi.nlm.nih.gov/pubmed/17404130
http://archpedi.ama-assn.org/cgi/content/full/161/4/343


There  are  various  links  a mong  care  givers,  and  there  might  be  cer tain  degree  of  
similarity  be tween  the  socio  econo mic  p roblems  encoun tered  by  various  no des  of  
t his  social ne twork.

Fig 03: Social ne tworking m o del for t he  Autis m  like  Childhood  
 develop men tal disorder s  where m a nage ment  is m ore  
 com m u nity based.

If  t here  is  a  sys te m  which  allows  sharing  of  infor ma tion  a mong  a  group  of  
individuals  based  on  interes t  towards  a  par ticular  child  (e.g.  pa ren t s  of  a  child,  
family  doctor  and  s peech  therapis t  ), it  will  be  very  u seful  in  m a nage ment  of  t he  
child. 

If t he  confiden tiality of  t he  child  and  the  family is p reserved  to  desired  level, disease 
m a nage ment  infor ma tion  can  be  s hared  a mong  paren t s  of  m a ny  children  with  
similar  sym p to m s  (e.g.  Stereotypy,  self  injury  etc)  an d  similar  develop men tal  and  
social  p roblems.  This  will  help  educating  paren t s  abou t  disease  and  its  ou tco me,  
m a naging financial difficulties  as  well as  m a nagement  experiences  to  overco me  their  
socio  �  econo mical  p roble ms.  This  will  enable  affected  families  to  build  t heir  own  
'self help ' ne twork  an d  will s t rengthen  the  com m u nity  par ticipa tion  of  
m a nage ment 18 .

 18. Com pton  Autis m  and  Special Need  Kids Meetup  group  (ht tp: / / a u tis m. meetup.com)



How  ever  m os t  of  t he  current  web  based  social  ne tworking  ap plications  doesn' t  
p rovide desired  level of p rivacy for  pa tien t s  or  t heir  fa milies. 

Not  only in coordinating fa milies with  au tis m  an d  similar diseases, t his  kind  of social 
ne tworking  applications  can  be  u sed  in  m a naging  'pos t  t rau m atic  s t ress '  an d  socio -
econo mical  impact  in  a  m a ss  scale  disas ter  si tua tions  as  well.  This  kind  of  web  
applications  see ms  to  be  used  for  'pos t  t rau matic  s t ress  disorder'  in  military  
veterans  as  long ter m  m a nagement  of  t he  p roble m  behaviour 19,  20 . Again  t he  level of  
p rivacy is ques tionable in t he  web based  ap plications  available so  far.

None  of  t he  already  available  syste m s  follows  the  free  an d  open  source  m o del  of  a  
FOSS disas ter  and  health  infor mation  m a nage ment.  Hence,  it  m akes  s uch  syste ms  
u n usable  in  a  hu m a nitarian  deploy me nts  or  as  an  infor m ation  sharable  syste m.  
Further  to  t his  t here  won' t  be  a  an  e mergence  of  FOSS fra mework  and  con tinuous  
develop ment  of t he  syste m  with  t he  help  of like minded  developers  aroun d  the  
world.

If infor mation  sharable  com mo n  fra mework  is  available  for  t he  disease  su rveillance  
of  t he  Autis m  and  o ther  childhood  develop mental  disorders,  it  will  aid  u ncovering  
m ore  infor ma tions  on  the  ae tiological  factors  an d  causative  agents 21 .  This  will  in  
help  disease  p revention  activities  an d  hence  reduces  financial  losses  in  family  
per s pective as  well as  in na tional and  interna tional level.  

 18. h t t p: / / www.myhealth.va.gov
 19. h t t p: / / www.sea mless transi tion.va.gov
 21. Rutter M. Aetiology of autis m: findings and  questions. Journal of Intellectual Disability Research 2005; 49: 231 - 238
 22. Schechter R, Grether JK. Continuing increases in autis m  reported to California's develop mental services syste m:     
       m ercury  in retrograde. Archives of General Psychiatry. 2008; 65(1):19 - 24.
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Extending Sahana framew ork for disease  surveillance
As discussed  above in grea t  de tail t here is a  need  for  a  web based, social ne tworking 
enabled  open  source  disease  su rveillance  syste ms  for  general  u se.  Since  disease  
ou tbreaks  are  com m on  in disas ter  si tua tions, it is impor tan t  to  be  able to  function  in  
disas ter  m a nagement  and  disease su rveillance capacities  simultaneously.

Sahana  fra mework can  be easily expendable to  achieve this  objective as  follows. 

Fig 04  :  How new m o d ules  de pend  on  Sahana core m o d ules

In  t his  m o del,  6  Sahana  core  m o d ules  ( Situation  Mapping,  Messaging,  Repor ting,  
Syste m  Synchroniza tion,  User  Preferences  and  Administ ra tion)  will  be  u sed  as  
fra mework  featu re.  Other  Sahana  m o d ules  can  be  ins talled  if  necessary.  This  will  
enable t he  syste m  to  work as  a  disease s urveillance sys te m  alone  or  as  a  com ponen t s  
is a  general disas ter  m a nage ment  sys te m. 

Features  of Reporting  m o dule  are  u n der  developed  in t he  cur ren t  Sahana syste m. So 
the  cur ren t  fea tures  necessary  for  epide miological  s ta tis tics  will  be  kep t  in  t he  
Repor ting m o d ule,  while  o ther  functionalities  being  m oved  to  t he  relevant  
m o d ules  to  reduce  the  com plexity  of  t he  u ser  interface.  This  will  p rovide  a  da ta  
s haring interface with  u ser  levels an d  access  cont rol.

Two  new  m o d ules,  Social  Networking  Module  and  Disease  Surveillance  Module  are  
p ro posed  to  add  to  t he  cur ren t  Sahana fra mework to  enable social  ne tworking  an d  
disease su rveillance activities.

Social Net working  Module  is responsible for  m aking connection  a mong m e m bers  of 
t he  com m u ni ty interes ted. This will allow sys te m  to  go beyond  the  conventional web 
link  capacity,  enabling  it  to  m aintain  personal  relationship  with  t he  person  
responsible for  t he  linked  resource. Features  of  XFN23  (XHTML Friends  Network) and  
FOAF24 (Friend  Of  A Friend)  will  be  explored  an d  u sed  in  combination  with  exper t  
sys te m  featu res  to  develop  a  intelligent  m o d ule beyond  the  com mo n  capabilities  of a  
s uch  syste m. 

 23. h t t p: / / www.gm pg.org /xfn
 24. h t t p: / / r d fweb.org / foaf

http://www.gmpg.org/xfn


Such a syste m  is m ore  capable of helping relevant  pa r ties  to  m ake new contac t  based  
on  their com mo n  interes t s.

Fig 05: Social ne tworking, connecting 2  paren t s

As  s hown  above,  when  a  paren t  has  a  child  with  so me  for m  of  develop mental  
disorder, sys te m  has  t he  capacity to  s ugges t  him / he r  ano ther  paren t  with  a  similarly 
disabled  child.  This  will  allow  both  t he  parent s  to  share  m a nage ment  experiences  
t hey  have  abou t  t he  disorder  and  au to matically  a  ne t  work  of  similarly  disabled  
children  will be  developed  facilita ting  pa tien t  education  through  peer  experience. A 
health  care worker  m ay  facilita te  group  discussions,  p roviding  the m  m ore  
infor mations  if it is within his / her  field  of s pecialty.

Disease  Surveillance Module  is m ainly res ponsible for  following functions.

● Intelligent  diagnosis  based  on  therapeutic  guidelines given  by  a  center  of  
excellence

● Rapid  and  auto mated  de tec tion  of  relevant  disease  cases  even  withou t  t he  
p resence  of  a  s pecialist  of  a  relevan t  disease  entity  (This  will  allow  centers  
with   less  h u ma n  resources  to  function  efficiently  in  disease  ou t  break 
si tua tions  )

● Detection  of clus ter  of similar pa t terns  in time and  s pace
● Providing  GIS m o d ule  t he  necessary  infor mation  for  geo  s pa tioal  m a p ping  of  

cases
● View  an d  analyses  t he  da ta  s tored  in  t he  da tabase  to  m o nitor  diseases  

ou tbreaks  an d  activities of a  health  care ne twork

All t he  above  fea tures  will be  enabled  only t hrough  secure  log in  and  access  cont rol  
with  u ser  levels. This  security  fea ture  enables  t he  sys te m  to  han dle  confidential  an d  
sensi tive pa tien t  infor ma tions  withou t  allowing access  by u nau t horized  personnel. It 
will  allow  de ploying  organiza tion  to  share  da ta  with  wide  range  of  users,  local, 



na tional  an d  even  international  level  t hrough  internet  or  any  o ther  da ta  s haring 
mechanis ms  available in t he  Sahana fra mework.

Fig 06: Disease no tification  da ta  flows 

When  a  disease  is  no tified  to  t he  sys te m  by  any  u ser,  depending  on  the  access  level  
da ta  will  be  writ ten  to  t he  da tabase.  XML based  disease  definitions  will  be  used  to  
dyna mically  interact  with  the  user  t h rough  a  context  sensitive  data  input  for ms. 
EDXL,  HAVE  and  MML  based  disease  definitions  will  be  u sed  in  t he  above 
com ponen t s  for  t ha t  p u rpose.

Fig 07: Spacial m a p ping of cases  an d  da ta  analysis

When  da ta  is  analyzed  (auto mated  or  on - de ma n d),  da ta  mining  an d  disease  
s u rveillance layers  will p resen t  relevant  da ta  to  t he  da ta  p resen ta tion  layer.  Data will  
be  p resented  to  t he  u ser  u sing  graphical  and  non - graphical  rep resen ta tions  with  
additional  featu res  to  convert  da ta  in  to  downloadable  for mat s(PDF  or  Microsoft  
Office /O pen  Office  com patible  s p readsheet s)  as  well  as  to  p rin t  as  and  when  



necessary.

Suitable  ar tificial  neural  ne twork  m o del  (e.g.  WSARE) has  to  be  adop ted  af ter  being 
considering  the  a moun t  of  da ta  available  as  the  t raining  se t,  time  taken  to  perfor m  
analysis and  res t riction  of web p rogra m ming languages  as  well.

Initially  t he  p ro posed  syste m  will  be  checked  with  Avian  Influenza  an d  Autis m. 
When  a  s pecific  deployment  needs  to  cover  differen t  disease  enti ties,  it  can  be  
achieved  th rough  cus to mization  files  (XML) an d  ins talling  the  disease  entity  s ub  
m o d ule.  This  ap proach  is  impor tan t  since  t he  t herapeu tic  guidelines  an d  disease  
m a nage ment  is  different  in  different  coun tries.  Then  de ployment  tea m  can  do  the  
rapid  cus to mization  of necessary com ponen t s  de pen ding on  the  u ser  need.

Fig 08:The sche matic diagra m  of t he  m o d ule archi tecture

This  m o del  will  allow  Sahana  m o d ules  to  be  ins talled  as  a  disas ter  m a nagement  
sys te m,  disease  su rveillance  sys te m  or  as  a  integra ted  sys te m  which  has  both  t he  
earlier  m e n tioned  fea tu res, m aking is a  fully scalable m o del.


