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WWAMI region Practice & 
Research Network  

•  60+	
  Primary	
  care	
  WWAMI	
  clinics	
  	
  
•  ~20	
  data	
  connected	
  clinics	
  
•  CHCs	
  and	
  RHCs	
  
•  Underserved	
  popula8ons	
  
•  Many	
  serving	
  rural	
  popula8ons	
  
•  Collabora8on	
  with	
  na8onal	
  

network	
  of	
  prac8ce	
  based	
  research	
  
networks	
  

•  Data	
  QUEST	
  represents	
  over	
  
250,000	
  pa8ents	
  	
  
hRps://dataquest.iths.org/	
  	
  



>  17	
  awarded	
  
	
  

>  Large	
  trials	
  to	
  small	
  
training	
  grants	
  for	
  junior	
  
inves6gators	
  

>  Topics	
  go	
  beyond	
  
primary	
  care	
  
•  Industry	
  
•  Specialty	
  areas	
  

Across  14  clinical  domains


Data QUEST supports numerous grants 
Suppor8ng	
  $100.4M	
  in	
  funded	
  projects	
  addressing:	
  
•  prescrip8on	
  opioid	
  management	
  re-­‐design	
  in	
  primary	
  care	
  
•  complex	
  pa8ents	
  with	
  mul8ple	
  chronic	
  diseases	
  
•  smoking	
  cessa8on	
  
•  weight	
  loss	
  
•  integrated	
  behavioral	
  health	
  in	
  primary	
  care	
  
•  pharmacogenomics	
  
•  diabetes	
  preven8on	
  
•  acute	
  pain	
  
•  use	
  of	
  handheld	
  ultrasound	
  scans	
  in	
  primary	
  care	
  
•  substance	
  use	
  disorders	
  
•  prac8ce	
  transforma8on	
  
•  contracep8ve	
  guidelines	
  
•  drug	
  safety	
  
•  an8bio8c	
  prescribing	
  



Data  QUEST

•  20	
  data-­‐connected	
  clinics	
  in	
  the	
  WPRN	
  
•  Represents	
  over	
  250,000	
  pa8ents	
  

	
  

An	
  electronic	
  health	
  data-­‐
sharing	
  architecture	
  

across	
  community-­‐based	
  
primary	
  care	
  prac8ces	
  in	
  

the	
  WPRN	
  
	
  



Current  UW-­‐hosted  Data  QUEST  
Warehouse  Pa$ents


    310,604  pa$ents  in  the  person  table

•  102,330  (33%)  at  Organiza$on  B

•  45,685  (15%)  at  Organiza$on  C

•  27,577  (9%)  at  Organiza$on  N

•  36,001  (12%)  at  Organiza$on  P

•  99,011  (32%)  at  Organiza$on  Y
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WPRN  data  needed  quality  valida$on


• DQe-­‐c	
  was	
  developed	
  at	
  the	
  University	
  of	
  Washington	
  by	
  Kari	
  
Stephens	
  and	
  Hossein	
  Es8ri.	
  

• Needed	
  to	
  test	
  and	
  visualize	
  data	
  completeness	
  in	
  the	
  WWAMI	
  
network.	
  

•  The	
  first	
  itera8on	
  worked	
  with	
  OMOP	
  V4	
  but	
  was	
  mainly	
  run	
  on	
  the	
  
client	
  side	
  (not	
  database	
  side)	
  

•  Second	
  itera8on	
  was	
  improved	
  by	
  Hossein	
  to	
  work	
  with	
  PCORnet	
  
CDM.	
  This	
  version	
  was	
  more	
  efficient	
  in	
  processing.	
  



CD2H  Mul$site  Data  Integra$on


University	
  of	
  
Washington	
  

WWAMI	
  
Data	
  QUEST	
  

Washington	
  
University	
  	
  
St.	
  Louis	
  

ETL	
  to	
  OMOPV5	
  

AWS/Azure	
  

Adapted	
  DQe-­‐c	
  
to	
  OMOPV5	
  to	
  
Assess	
  Quality	
  of	
  

these	
  data	
  



Measuring  Data  Quality  
Framework


Completeness	
   • Are	
  the	
  data	
  present?	
  

Conformance	
   • Are	
  the	
  data	
  standardized	
  and	
  formaRed?	
  

Plausibility	
   • Are	
  the	
  data	
  believable?	
  

Kahn	
  et	
  al.	
  (2016).	
  A	
  harmonized	
  data	
  quality	
  assessment	
  terminology	
  and	
  framework	
  for	
  the	
  secondary	
  
use	
  of	
  electronic	
  health	
  record	
  data.	
  eGEMS,	
  4,	
  1244.	
  
hRps://www.ncbi.nlm.nih.gov/pubmed/27713905	
  	
  

Opera8onalizing	
  the	
  framework	
  into:	
  5	
  conceptual	
  tests	
  and	
  17	
  discrete	
  tests	
  across:	
  



Data  Quality  Tests

DQ	
  Framework	
  

category	
   TEST	
  

COMPLETENESS	
   Number	
  of	
  Tables	
  Received,	
  Number	
  of	
  Observa8ons,	
  Flag	
  Indicator	
  for	
  the	
  table	
  having	
  actual	
  data	
  

COMPLETENESS	
   GENDER	
  completeness	
  (denominator	
  and	
  propor8on	
  with	
  valid	
  data)	
  

COMPLETENESS	
   Key	
  clinical	
  status	
  completeness	
  (denominator	
  and	
  propor8on	
  with	
  valid	
  data):	
  Smoking	
  status,	
  alcohol	
  
consump8on	
  

COMPLETENESS	
   VITALS	
  completeness	
  (denominator	
  and	
  propor8on	
  with	
  valid	
  data):	
  Height,	
  Weight,	
  SBP,	
  DBP	
  

COMPLETENESS	
   Cross	
  reference	
  tables	
  that	
  are	
  present	
  in	
  current	
  dataset	
  to	
  expected	
  tables	
  in	
  standard	
  OMOP	
  CDM	
  

COMPLETENESS	
   Looks	
  for	
  NULL	
  and	
  invalid	
  variable	
  values	
  in	
  each	
  column	
  and	
  visualizes	
  percent	
  missingness	
  

CONFORMANCE	
   Check	
  that	
  primary	
  and	
  foreign	
  keys	
  relate	
  properly;	
  High	
  Priority:	
  Person_ID,	
  Visit_Occurrence_ID	
  

CONFORMANCE	
   Checks	
  that	
  orphan	
  don't	
  keys	
  exist	
  (a	
  foreign	
  key	
  is	
  present	
  in	
  a	
  table	
  but	
  no	
  primary	
  key	
  exists	
  in	
  the	
  
reference	
  table)	
  

CONFORMANCE	
   Visualize	
  codes/values	
  entered	
  for	
  DEMOGRAPHICS	
  (Gender,	
  Race,	
  Ethnicity)	
  

PLAUSIBILITY	
   Comparison	
  of	
  new	
  load	
  to	
  old	
  load	
  (Number	
  of	
  observa8ons,	
  Number	
  of	
  unique	
  pa8ents,	
  Number	
  of	
  tables	
  
with	
  rows)	
  

PLAUSIBILITY	
   Size	
  of	
  tables	
  and	
  rows	
  across	
  the	
  OMOP	
  CDM	
  



DQe-­‐c  Tool

Modular	
  tool	
  developed	
  in	
  R	
  sta8s8cal	
  language	
  for	
  
assessing	
  completeness	
  in	
  EHR	
  data	
  repositories.	
  



DQe  Tool  Architecture

DQe-­‐c	
  
	
  
modular	
  tool	
  
developed	
  in	
  R	
  
sta8s8cal	
  language	
  
for	
  assessing	
  
completeness	
  in	
  EHR	
  
data	
  repositories	
  

DQe-­‐v	
  
	
  
interac8ve	
  interface	
  
powered	
  by	
  the	
  shiny	
  
package	
  version	
  
0.13.0	
  in	
  R	
  



DQe-­‐c  Tool

Clinical	
  Indicators	
  

	
  Checks	
  for	
  common	
  clinical	
  variables	
  and	
  reports	
  percent	
  missing.	
  
	
  Example:	
  What	
  percentage	
  of	
  pa8ents	
  have	
  a	
  blood	
  pressure	
  reading	
  

Missingness	
  
	
  Checks	
  that	
  all	
  tables	
  in	
  the	
  reference	
  CDM	
  are	
  present,	
  and	
  reports	
  missing	
  tables.	
  
	
  Checks	
  all	
  columns	
  in	
  the	
  CDM	
  and	
  reports	
  the	
  percentage	
  of	
  rows	
  that	
  are	
  missing	
  valid	
  
	
  data.	
  

Data	
  Model	
  
	
  Checks	
  for	
  orphan	
  keys	
  in	
  foreign	
  tables.	
  	
  

	
  
Data	
  Prepara8on	
  

	
  Gathers	
  necessary	
  data	
  to	
  run	
  calcula8ons.	
  
	
  Builds	
  data	
  frames	
  and	
  reports	
  table	
  and	
  row	
  sizes	
  

	
  
Visualiza8on	
  and	
  Presenta8on	
  

	
  Builds	
  an	
  HTML	
  report	
  of	
  all	
  the	
  tests	
  



Opera8onalizing	
  
use	
  of	
  DQe	
  tools	
  for	
  
data	
  quality	
  tes8ng	
  
	
  
*	
  Data	
  QUEST	
  
*	
  DARTNet	
  Ins8tute	
  
*	
  CD2H	
  



DQe-­‐c  and  DQe-­‐v  Report  Flows

Create	
  a	
  dataset	
  of	
  data	
  
quality	
  related	
  measures	
  
(for	
  instance,	
  visits	
  per	
  
year)	
  sorted	
  by	
  measure,	
  
organiza8on,	
  and	
  year	
  

Read	
  the	
  data	
  and	
  run	
  
the	
  DQe-­‐v	
  R	
  script	
  

Review	
  HTML	
  output	
  for	
  
data	
  quality	
  issues	
  

related	
  to	
  plausibility	
  
across	
  mul8ple	
  
organiza8ons	
  

Review	
  HTML	
  output	
  of	
  
the	
  DQe-­‐c	
  Add-­‐On	
  

report	
  for	
  data	
  quality	
  
issues	
  related	
  to	
  

completeness,	
  fidelity,	
  
and	
  plausibility	
  ACROSS	
  
mul8ple	
  organiza8ons	
  	
  

Run	
  R	
  script	
  for	
  	
  the	
  
DQe-­‐c	
  Add-­‐On	
  against	
  

the	
  individual	
  
organiza8on	
  report	
  files	
  
generated	
  during	
  the	
  
main	
  DQe-­‐c	
  	
  report	
  

process	
  

Review	
  HTML	
  output	
  of	
  
individual	
  	
  DQe-­‐c	
  

reports	
  for	
  data	
  quality	
  
issues	
  related	
  to	
  

completeness,	
  fidelity,	
  
and	
  plausibility	
  	
  

Run	
  the	
  DQe-­‐c	
  R	
  script	
  
against	
  the	
  CDM	
  for	
  
each	
  organiza8on	
  

individually	
  

DataQuest	
  
(OMOP	
  CDM)	
  

DQe-­‐c	
  

DQe-­‐v	
  

DQe-­‐c	
  Add-­‐On	
  Main	
  DQe-­‐c	
  Report	
  



The	
  network’s	
  table	
  
schemas	
  and	
  key	
  
rela8onships	
  
• Color	
  coated	
  to	
  
display	
  
“missingness”	
  



Completeness	
  example:	
  
Number	
  of	
  primary	
  keys	
  for	
  available	
  tables	
  over	
  8me	
  



Completeness	
  example:	
  
Detailing	
  columns	
  with	
  propor8on	
  of	
  missingness	
  (null	
  vs.	
  blank)	
  



Fidelity	
  example:	
  
Detailing	
  totals	
  of	
  key	
  overlap	
  across	
  core	
  tables	
  



Completeness/Fidelity	
  example:	
  
Percent	
  of	
  pa8ents	
  missing	
  specific	
  key	
  clinical	
  indicators	
  



Completeness/Fidelity	
  example	
  across	
  sites:	
  
Percent	
  of	
  pa8ents	
  missing	
  specific	
  key	
  clinical	
  indicators	
  



Completeness	
  example	
  across	
  sites/clinics:	
  
Percent	
  of	
  pa8ents	
  missing	
  in	
  columns	
  across	
  sites	
  



Next	
  Steps	
  

• Make	
  DQe-­‐c	
  compa8ble	
  
with	
  PostgreSQL	
  and	
  
ORACLE	
  	
  

• Add	
  new	
  tests	
  as	
  
needed…	
  

Thank	
  you!	
  
	
  

Contact:	
  Tim	
  Bergquist	
  
trberg@uw.edu	
  

	
  
hRps://dataquest.iths.org/	
  

	
  	
  
hRps://github.com/WWAMI-­‐

DataQuest	
  
	
  
	
  
	
  
	
  


