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Abstract	  	  
	  
Objective:	  We	   demonstrate	   a	   replicable	   model	   health	   district	   for	   Madagascar.	   	   The	   governments	   of	   many	   low-‐
income	  countries	  have	  adopted	  health	  policies	  that	  follow	  international	  standards,	  and	  yet	  there	  are	  four	  hundred	  
million	  people	  without	  basic	  access	  to	  primary	  care.	  Closing	  this	  global	  health	  delivery	  gap	  is	  typically	  framed	  as	  an	  
issue	  of	  scale-‐up,	  accomplished	  primarily	  through	  integrating	  international	  donor	  funds	  with	  broad-‐based	  health	  
system	   strengthening	   (HSS)	   efforts.	   	   However,	   there	   is	   no	   established	   process	   by	   which	   healthcare	   systems	  
measure	  improvements	  at	  the	  point	  of	  service	  and	  how	  those,	  in	  turn,	  impact	  population	  health.	  	  	  There	  is	  no	  gold	  
standard,	  equivalent	  to	  randomized	  trials	  of	  individual-‐level	  interventions,	  for	  health	  systems	  research.	  	  Here,	  we	  
present	   a	   framework	   for	   a	   model	   district	   in	   Madagascar	   where	   national	   policies	   are	   implemented	   along	   with	  
additional	  health	  system	  interventions	  to	  allow	  for	  bottom-‐up	  adaptation.	  
	  
Setting:	  The	  intervention	  takes	  place	  in	  a	  government	  district	  in	  Madagascar,	  which	  includes	  1	  district	  hospital,	  20	  
primary	  care	  health	  centers,	  and	  a	  network	  of	  community	  health	  workers.	  
	  
Intervention:	  The	   program	   simultaneously	   strengthens	   the	  WHO’s	   six	   building	   blocks	   of	   HSS	   at	   all	   levels	   of	   the	  
health	   system	   within	   a	   government	   district	   and	   pioneers	   a	   data	   platform	   that	   includes	   1)	   strengthening	   the	  
district’s	  health	  management	  information	  systems;	  2)	  monitoring	  and	  evaluation	  dashboards;	  and	  3)	  a	  longitudinal	  
cohort	   demographic	   and	   health	   study	   of	   over	   1,500	   households,	   with	   a	   true	   baseline	   in	   intervention	   and	  
comparison	  groups.	  	  	  
	  
Conclusion:	  The	  integrated	  intervention	  and	  data	  platform	  allows	  for	  the	  evaluation	  of	  system	  output	  indicators	  as	  
well	  as	   population-‐level	   impact	   indicators,	   such	   as	  mortality	   rates.	   	  It	   thus	   supports	   field-‐based	   implementation	  
and	  policy	  research	  to	  fill	  the	  know-‐do	  gap,	  while	  providing	  the	  foundation	  for	  a	  new	  science	  of	  sustaining	  health.	  

Data Sharing Statement 
Data can be made available upon request by emailing research@pivotworks.org. 
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Introduction	  

The	  past	  two	  decades	  witnessed	  an	  unprecedented	  evolution	  in	  global	  health	  broadly	  connected	  to	  the	  Millennium	  
Development	  Goals.	  A	  tripling	  of	  global	  health	  aid	  during	  the	  first	  decade	  of	  the	  millennium	  corresponded	  to	  major	  
improvements	   in	   health	   outcomes	   for	   developing	   countries1,2.	   Yet	   four	   hundred	  million	   people	   continue	   to	   lack	  
access	  to	  basic	  primary	  health	  care,	  and	  there	  remain	  persistent	  gaps	  in	  the	  coverage	  of	  a	  wide	  variety	  of	  essential	  
health	  services.	  	  This	  failure	  is	  known	  as	  the	  global	  health	  delivery	  gap	  (or	  the	  “know-‐do”	  gap)3,4,	  and	  is	  primarily	  
attributed	   to	   a	   failure	   in	   scaling	   up	   services	   and	   technologies.	   	   However,	   problems	   in	   scale-‐up	   are	   often	   due	   to	  
breakdowns	   in	  basic	   implementation,	  which	  requires	   integrating	  with	   local	  health	  systems	   that	  are	  often	  weak5.	  	  
As	  a	  result,	  large	  portions	  of	  the	  world	  continue	  to	  suffer	  from	  lack	  of	  basic	  primary	  care	  services.	  
	  
Even	   for	   health	   system	   interventions	   that	   have	  been	   successful,	   there	   is	   an	   enormous	   challenge	   to	   scientifically	  
describe	   the	   complex	  processes	   that	   led	   to	  progress	  and	  establish	   research	   systems	   for	   studying	   them.	   	  Though	  
most	   global	   financing	   for	   health	   continues	   to	   be	   directed	   towards	   specific	   health	   focus	   areas	   (or	   “vertical”	  
programs)	   such	   as	   HIV,	   TB,	   and	  malaria,	   there	   is	   a	   growing	   emphasis	   on	   the	   central	   importance	   of	   integrated	  
health	   system	   strengthening	   (HSS)6–8.	   Vertical	   programs,	   which	   are	   narrowly	   defined,	   can	   be	   readily	   tested	   via	  
controlled	   trials.	   However,	   there	   are	   no	   general	   standards	   of	   research	   on	   the	   process	   of	   strengthening	   health	  
systems	  at	  the	  point	  of	  care,	  and	  the	  quantity	  of	  such	  research	  is	  scant9,10.	  With	  a	  few	  recent	  exceptions11,	  evidence	  
of	  the	  effect	  of	  system	  interventions	  on	  population-‐level	  heath	  impacts,	  such	  as	  mortality	  rates,	  is	  correspondingly	  
negligible	   and	   controversial12–14.	   As	   the	   Sustainable	   Development	   Goals	   articulate	   the	   world’s	   more	   expansive	  
aspirations	   for	  human	  development,	   there	   is	  ever	  greater	  need	   for	  quality	  evidence	  on	  how	  best	   to	   improve	   the	  
systems	  that	  sustain	  human	  life15.	  Here,	  we	  present	  a	  framework	  for	  a	  model	  district	  health	  system	  in	  Madagascar.	  	  	  
	  
Madagascar	  is	  one	  of	  the	  poorest	  countries	  in	  the	  world16.	  After	  a	  coup	  in	  2009,	  the	  country	  became	  ineligible	  to	  
receive	   international	   aid	   during	   a	   period	   of	   unprecedented	   international	   investment	   in	   global	   health.	   	   Official	  
Development	  Assistance	  to	  Madagascar	  dropped	  from	  a	  high	  of	  71	  USD	  per	  capita	  in	  2004	  to	  17	  USD	  per	  capita	  in	  
2012,	  among	  the	  lowest	  in	  Africa17.	  In	  2014,	  total	  per	  capita	  spending	  on	  healthcare	  in	  Madagascar	  was	  the	  lowest	  
in	   the	   world,	   at14	   USD	   17.	   Since	   January	   2014,	   due	   to	   democratic	   elections,	   Madagascar’s	   newly	   recognized	  
government	   has	   become	   eligible	   for	   official	   aid	   from	   foreign	   governments,	   creating	   a	   singular	   opportunity	   for	  
transforming	  the	  national	  health	  system.	  	  
	  
Our	   initiative	   in	   Madagascar	   is	   based	   on	   a	   partnership	   between	   the	   Madagascar	   government	   (i.e.,	   Ministry	   of	  
Health)	  and	  the	  nongovernmental	  organization	  PIVOT,	  and	  is	  being	  carried	  out	  in	  Ifanadiana	  District,	  located	  in	  the	  
southeast	  of	  the	  country.	  	  This	  initiative	  is	  modeled	  in	  part	  on	  a	  recent	  HSS	  initiative	  in	  Rwanda18,	  which	  oversaw	  
some	  of	   the	   fastest	  known	  reductions	   in	  under-‐five	  mortality	   in	   the	  world11,19.	   	   	  The	  goal	   is	  a	  rapid	  expansion	  of	  
health	   services	   at	   all	   levels	   of	   the	   Ministry	   of	   Health	   (MoH)	   system	   within	   a	   government	   district	   (community,	  
health	   center,	   and	   hospital).	   	   This	   is	   done	   across	   the	  WHO’s	   six	   building	   blocks	   of	  HSS:	   service	   delivery,	   health	  
workforce,	   information	   systems,	   medicines	   and	   supplies,	   financing,	   and	   leadership/governance.	   The	   health	  
interventions	  are	  guided	  by	  MoH	  policies	  and	   include	  a	  new	  platform	  for	   information	  systems	  and	  research	  that	  
includes:	  1)	  government	  health	  management	  information	  systems	  (HMIS);	  2)	  real-‐time	  monitoring	  and	  evaluation;	  
and	   3)	   a	   geocoded	   longitudinal	   cohort	   demographic	   and	   health	   study	   of	   1,520	  households	   (~9,000	   individuals)	  
with	  baseline	  established	  prior	  to	  the	  start	  of	  the	  intervention.	  	  The	  data	  platform	  thus	  allows	  for	  the	  evaluation	  of	  
system	  output	  indicators	  and	  population-‐level	  impacts	  such	  as	  mortality	  rates,	  critical	  for	  generating	  transferable	  
(and	  externally	  validated)	  lessons	  for	  HSS	  in	  a	  quasi-‐experimental	  context.	  
	  
District-‐level	  Health	  System	  Strengthening	  Intervention	  

Systemic	  failures	  in	  any	  one	  building	  block	  of	  HSS	  or	  at	  any	  of	  the	  levels	  of	  the	  health	  system	  have	  cascading	  effects	  
that	  weaken	   the	   system	  overall.	   	   Although	   “health	   systems”	   are	   often	   conceptualized	   as	   national,	   a	   government	  
district	  is	  an	  important	  unit	  of	  intervention	  where	  the	  majority	  of	  patients	  experience	  the	  continuum	  of	  health	  care	  
services21.	   It	   is	   a	   common	  unit	   for	  piloting	  health	   initiatives	   intended	   for	  national	   scale-‐up.	   In	  Madagascar,	   as	   in	  
most	  developing	  countries,	  there	  is	  one	  hospital	  per	  district	  (~200,000	  people),	  each	  with	  30-‐50	  beds	  (Madagascar	  
has	   114	   districts	   total).	  Most	   patients	   are	   referred	   to	   the	   district	   hospital	   from	   basic	   health	   centers,	   which	   are	  
primary	   care	   facilities	   that	   serve	   the	   population	   of	   each	   commune	   (~10,000	   people,	   ~10-‐20	   per	   district).	   	   In	  
addition	  to	  providing	  primary	  health	  care,	  basic	  health	  centers	  supervise	  community	  health	  workers	  (CHWs),	  who	  
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are	  locally	  elected	  volunteers.	  In	  Madagascar	  there	  are	  2	  CHWs	  per	  village	  area,	  which	  is	  called	  a	  fokontany	  (~10	  
per	   commune)	   –	   the	   smallest	   administrative	   unit	   of	   the	   government.	   CHWs	   are	   responsible	   for	   diagnosis	   and	  
treatment	  of	  the	  most	  common	  causes	  of	  under-‐five	  mortality	  (i.e.,	  diarrhea,	  pneumonia,	  and	  malaria)	  and	  serve	  to	  
link	  pregnant	  mothers	  with	  prenatal	  care.	  
	  

	  
Figure	  1.	  A	  New	  District	  Platform	  for	  Evidence-‐Based	  Health	  System	  Strengthening.	  	  The	  platform,	  a	  partnership	  between	  the	  Ministry	  
of	  Health,	  nongovernmental	  and	  academic	  partners,	  provides	  a	  feedback	  system	  between	  1)	  health	  system	  interventions	  at	  the	  community,	  
health	  center	  and	  hospital	  levels	  across	  a	  government	  district,	  and	  2)	  information	  systems	  of	  routine	  data	  and	  a	  population-‐based	  
longitudinal	  cohort	  study20.	  	  The	  right	  panel	  is	  a	  map	  of	  the	  interventions	  in	  Ifanadiana	  District;	  there	  is	  a	  Health	  Center	  II	  per	  commune,	  
each	  with	  a	  medical	  doctor.	  Health	  Center	  I	  does	  not	  having	  a	  medical	  doctor.	  

	  
PIVOT-‐MoH	   interventions	   at	   the	   hospital,	   health	   center,	   and	   community	   levels	   include	   infrastructure	   upgrades,	  
expanding	  quantity	  and	  capacity	  of	  personnel,	  improving	  supply	  chain	  management,	  providing	  medical	  equipment,	  
reducing	  user	  fees,	  malnutrition	  treatment,	  social	  programs,	  information	  systems,	  and	  ambulance	  services,	  among	  
others.	   	   Figures	  2	  and	  3	  provide	   two	  examples	   (malnutrition	   treatment	  and	  medicine	   financing)	  of	  how	  specific	  
programmatic	   interventions	   are	   integrated	   with	   the	   data	   platform	   to	   inform	   the	   process	   of	   implementing	   and	  
scaling	  the	  intervention.	  
	  
Data	  Platform	  
There	   is	   a	   dearth	   of	   evidence	   on	   how	   health	   interventions	   change	   population-‐level	   indicators.	   For	   randomized	  
trials	  of	  specific	  interventions,	  before	  and	  after	  data	  are	  routinely	  collected,	  but	  the	  interventions	  do	  not	  typically	  
cause	   measureable	   population-‐level	   impacts.	   Health	   system	   strengthening	   efforts	   are	   often	   thought	   to	   have	  
population-‐level	  impacts,	  but	  their	  scale	  usually	  precludes	  a	  counter-‐factual:	  there	  is	  rarely	  true	  baseline	  data	  for	  
both	  intervention	  and	  comparison	  groups.	  Our	  platform	  aims	  to	  fill	  this	  gap20,22.	  
	  
The	   data	   platform	   provides	   the	   foundation	   for	   understanding	   underlying	   health	   conditions	   and	   allows	   for	  
measurement	   of	   the	   effect	   of	   interventions	   on	   health	   system	   processes	   (or	   outputs)	   and	   on	   human	   health	  
outcomes.	  There	  are	  three	  main	  components.	  

1. The	   national	   health	   management	   information	   system	   (HMIS)	   captures	   aggregate	   registry	   data	   on	  
community,	   health	   facility	   and	   hospital	   activities,	   including	   patient	   visits	   per	   condition,	   health	   care	  

1. Health System 

Building Blocks of PIVOT HSS Intervention 

•  Service Delivery: renovation and construction of facilities; targeted programs in IMCI, malnutrition, 
TB, ambulance system and emergency care, community health; quality improvement  

•  Health Workforce: training and supervision of MoH staff; joint MoH-PIVOT hires of health staff 
•  Information Systems: robust NGO M&E, HMIS reinforcement; joint data quality supervision 

•  Medicines and Supplies: support MoH supply chain; basic equipment and supply provision; hospital 
laboratory and diagnostic imaging capacity 

•  Financing: removal of point of service payments; social support to patients 

•  Leadership and Governance: capacity building for Ministry clinicians and leaders; alignment of 
national strategy with district implementation  

•  Government data/HMIS  
•  Registry data (utilization rates) 

•  Monthly activity reports 
•  Resource allocation 

•  Input data (pharmacy, personnel) 

Health System (Routine Data) 

Population Health (Longitudinal Cohort Data) 

 2. Data Platform 
 

•  Longitudinal survey of health and socio-economic conditions (based on national DHS, completed by 

Madagascar Institute of Statistics before start of clinical intervention). Sample of 1,520 households 
(9,000 individuals), representative of district population and PIVOT’s initial catchment. Data includes: 

Hospital Health Center Community 

Data Collection Analysis & Research 

•  NGO Partner Data  

•  Program-specific dashboards 

•  Quality of care assessments 

•  Health facility assessments 

•  Population demographics 

•  Adult, child and maternal health 

•  Access to preventive and curative care 

•  Household wealth and expenditures 

H 

H Hospital Intervention 

Community health 

Intervention 

H Hospital Intervention 

Community health 
Intervention 
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utilization,	  pharmacy	  management,	  logistics	  and	  capacity	  at	  all	  levels.	  	  Due	  to	  improved	  data	  quality,	  which	  
is	  often	  considered	  unreliable,	  PIVOT	  and	  the	  MoH	  jointly	  conduct	  supervised	  data	  quality	  assessments,	  as	  
well	  as	  IT	  and	  database	  training.	  	  	  	  

2. Monitoring	   and	   evaluation	   data	   are	   featured	   on	   dashboards	   for	   PIVOT	   programs	   including	   real-‐time	  
analyses	  of	  costs	  per	  patient,	  stock-‐out	  rates,	  and	  patients	  lost	  to	  follow-‐up,	  among	  other	  input,	  output	  and	  
outcome	  indicators.	  	  These	  data	  are	  collected	  from	  PIVOT	  project	  records	  and	  facility-‐based	  data	  sources.	  

3. In	   collaboration	   with	   the	   Madagascar	   National	   Institute	   of	   Statistics,	   a	   district-‐wide	   longitudinal	   cohort	  
study	   was	   initiated	   with	   a	   representative	   sample	   of	   households	   drawn	   in	   two	   strata—PIVOT’s	   initial	  
catchment	  area	  (population	  80,000)	  and	  the	  rest	  of	  the	  district	  (population	  100,000).	  The	  study	  is	  based	  on	  
the	  Demographic	   and	  Health	  Survey	   (DHS),	  which	   captures	  data	  on	  health,	  health	   care	  access,	  mortality,	  
and	  socioeconomic	   status	  among	  other	   information.	  Baseline	   status	  of	  1520	  households	  was	  collected	   in	  
2014	  before	  the	  initiation	  of	  the	  intervention	  activities.	  A	  second	  round	  of	  data	  collection	  occurred	  in	  2016,	  
and	   further	   rounds	  will	   be	   repeated	   every	   two	   years.	   	   Because	   the	   same	   survey	   (the	  DHS)	   is	   conducted	  
routinely	  at	  the	  national	   level	  (roughly	  every	  five	  years),	   it	   is	  possible	  to	  compare	  populations	  within	  the	  
district	  as	  well	  as	  across	  the	  rest	  of	  Madagascar.	  	  The	  protocol	  for	  the	  longitudinal	  cohort	  study	  is	  available	  
in	  the	  Supporting	  Information.	  

	  

	  
Figure	  2.	  Malnutrition	  Program.	  The	  process	  of	  strengthening	  health	  systems	  occurs	  through	  a	  series	  of	  individual	  initiatives,	  such	  as	  1)	  a	  
malnutrition	  program,	  which	  PIVOT-‐MoH	  implements	  at	  the	  community,	  health	  center,	  and	  hospital	  levels	  in	  the	  government	  district.	  
Implementing	  malnutrition	  protocols	  requires	  simultaneously	  implementing	  general	  child	  health	  protocols	  (i.e.,	  integrated	  Management	  of	  
Child	  Illness	  (IMCI).	  Thus,	  implementing	  one	  child	  health	  initiative	  aligned	  with	  national	  policies	  can	  serve	  to	  strengthen	  broader	  systems	  for	  
child	  health.	  2)	  Data	  are	  routinely	  collected	  to	  analyze	  the	  effectiveness	  of	  the	  malnutrition	  program.	  3)	  The	  longitudinal	  cohort	  study	  
indicates	  spatial	  distribution	  of	  malnutrition	  in	  the	  district.	  These	  data	  are	  monitored	  over	  time	  to	  inform	  program	  priorities	  for	  measuring	  
impacts.	  

	  
	  

1. Health System Intervention 

Select Building Blocks of PIVOT Malnutrition Intervention 
•  Service Delivery: health centers screen and treat malnutrition via IMCI protocol and treat for 

malnutrition via national protocol; district hospital equipped to handle inpatient care for severe 

cases; effective follow-up and case-finding at community level 
•  Health Workforce: clinicians at health centers and hospital as well as CHWs trained and 

supervised to follow IMCI and malnutrition protocols 
•  Medicines and Supplies: hospital, health centers, and CHWs equipped with screening tools 

(scales, middle-upper arm circumference measures), and therapeutic foods (PlumpyNut) 

District-Level Baseline Health, 2014 

 2. Data Platform 
 

Data Collection Analysis & Research 

Screening Treatment Follow-up 
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severely stunted 
22% 51% 
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In	  addition	   to	   these	  databases,	   a	   fundamental	   source	  of	   information	   is	   contextual	  knowledge.	   	   Improving	  health	  
systems	  requires	  identifying	  problems	  as	  they	  arise	  and	  adapting	  to	  them.	  	  The	  causes	  of	  policy	  failures	  depend	  on	  
local	  context,	  and	  can	  range	  from	  resource	  constraints,	   to	  technical	  capacity,	  corruption,	  technical	  efficiencies,	  or	  
bottlenecks	   in	   financing.	   Information	   on	   such	   barriers	   is	   often	   absent	   from	   routine	   data	   collection	   systems,	   but	  
obvious	   to	   local	  practitioners,	   community	  members	  and	  patients.	   	   In	  addition	   to	  performing	   targeted	  qualitative	  
studies,	   being	   directly	   involved	   in	   field-‐based	   service	   provides	   critical	   opportunities	   for	   identifying	   such	  
breakdowns	  in	  the	  system	  and	  addressing	  them.	  
	  

	  
Figure	  3.	  Medicine	  Support	  Program.	  1)	  Through	  a	  system	  of	  reimbursing	  health	  facilities	  for	  patient	  costs	  of	  40	  medicines	  and	  20	  
consumables,	  point-‐of-‐service	  payments	  are	  effectively	  removed.	  2)	  This	  has	  resulted	  in	  immediate	  increases	  of	  health	  center	  utilization	  at	  
an	  incremental	  cost	  of	  around	  $.68	  per	  patient	  ($26	  per	  patient	  in	  the	  hospital).	  	  The	  right	  panel	  presents	  of	  the	  spatial	  distribution	  of	  
changes	  to	  reported	  consultations	  based	  on	  household	  surveys	  from	  2014-‐201622.	  

	  

Discussion	  

We	  suggest	  that	  he	  persistence	  of	  the	  global	  health	  delivery	  gap	  is	  attributable	  in	  part	  to	  the	  distance	  between	  1)	  
health	  care	  providers	  and	  implementers	  who	  specialize	  in	  providing	  care	  for	  individuals,	  and	  2)	  policymakers	  and	  
analysts	  engaged	   in	  aligning	   international	   funding	  with	  national	  health	  strategies.	   	  Although	  significant	  progress	  
has	  been	  made,	   there	   is	  a	  general	   trade-‐off	  between	   the	  complexity	  and	  scale	  of	   interventions	  and	   the	  ability	   to	  
create	  data	  systems	  that	  allow	  for	  inferring	  impacts	  over	  time.	  
	  
Over	   the	   past	   decade	   a	   number	   of	   initiatives	   across	  Africa	   have	   taken	   root	   that	   attempt	   to	   fill	   this	   gap	   through	  
various	  HSS	   strategies	   implemented	   at	   a	   population	   scale.	   	  Many	   of	   these	   initiatives	   -‐	   notably	   in	   Kenya,	   Ghana,	  
Mozambique,	  Rwanda,	  Tanzania,	  Malawi,	  Mali,	  and	  Zambia	  -‐	  are	  integrated	  with	  data	  systems23–25.	  However,	  to	  our	  

1. Health System Intervention 

Select Building Blocks of PIVOT Medicine Support Intervention 

•  Financing: cover cost of set of essential medicines and consumables on behalf of 
patients; facilities use funds to maintain stock.  

•  Leadership and Governance: MoH and PIVOT jointly audit use of medicines and 
consumables; clinicians trained to predict monthly consumption of needed supplies. 

•  Medicines and Supplies: support facilities in ordering essential meds through existing 
national supply chain; supplements stock-outs to ensure availability. 
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knowledge,	   there	  are	  yet	   to	  be	   statistically	   rigorous	   findings	   that	  under-‐five	  mortality	   rates	  have	   improved	  as	   a	  
result	  of	   the	  health	  system	  intervention,	   though	  results	   in	  Rwanda	  are	  highly	  suggestive.	  Thus	   there	  still	   remain	  
basic	  questions	  on	  how	  health	  systems	  can	  be	  improved	  at	  the	  point	  of	  service	  to	  create	  population	  level	  change.	  
	  
Our	  work	  builds	  on	  these	  other	  initiatives	  by	  creating	  interventions	  across	  all	  of	  the	  building	  blocks	  of	  HSS	  at	  the	  
levels	  of	   the	  health	   system	  at	  a	   scale	   that	   is	   large	  enough	   to	   fully	  alter	  health	   conditions	   for	   the	  population,	  but	  
small	  enough	  to	  measure	  and	  generate	  transferable	  knowledge	  for	  scale.	  	  This	  has	  the	  potential	  to	  become	  the	  first	  
initiative	  to	  reveal	  statistically	  rigorous	  differences	  (i.e.,	  difference-‐in-‐differences)	  in	  under-‐five	  mortality	  rates	  as	  a	  
result	  of	  the	  intervention.	   	   In	  addition	  to	  supporting	  modern	  health	  care	  delivery,	  such	  an	  integrated	  service	  and	  
data	  platform	  can	  provide	  a	   foundation	   for	  basic	  scientific	   inquiry	  on	  causes	  of	  disease	  as	  well	  as	   for	   innovation	  
that	  together	  will	  contribute	  to	  the	  evolving	  science	  of	  sustaining	  health.	  
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