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Quality of health data is vital 

q  Patients and clinicians want health data to be safe, rapid and evidence based 

q  Healthcare managers also want to use resources efficiently and need insights for strategic 
planning 

q  Public health agencies need reliable data to guide healthcare and prevention programmes 

q  Healthcare funders need good quality data to reward high-quality and value-based care 

q  Pharma wants to re-use EHRs to accelerate clinical research 

q  Regulators and HTA agencies want to be able to trust Real World Evidence in decision 
making 

q  Everyone wants to achieve the best patient outcomes and they all know that good data is a 
critical success factor 





Electronic Health Records 

q Electronic Health Records offer enormous potential to improve the 
safety, quality and efficiency of healthcare 

q Empirical evidence for the beneficial impacts of most eHealth 
technologies on the quality and safety of healthcare are often lacking, or 
at best, only modest 

q Some of the reported issues: lacking of key EHR features, not using 
EHRs to their full potential, poor interoperability, low usability, low EHR 
(data) quality, etc… 



Quality of EHRs and EHR data 

q To use EHRs efficiently for daily routine care, for clinical research, 
for big data analytics, … a number of functionalities are needed (e.g. 
security, confidentiality, trustworthiness, …) 

q Mechanisms are required to ensure e.g. data correctness, 
completeness, consistency, … 

  
    Quality assurance is essential 
    Quality labelling & certification are needed 



i~HD Data Quality Taskforce 
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i~HD Data Quality Taskforce aims 

q Develop data quality assessment methods, tools and improvement 
strategies to maximise quality of health data 

q Promote the importance of data quality 

q Guidance in assessing and improving data quality 

q Scale up a multi-stakeholder understanding and commitment to 
increase data quality 
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Work on data quality dimensions 
and assessment methods 



Work on data quality dimensions  
and assessment methods 
q Several data quality indicators used  
q Several definitions for the same concept 
q No universal approach 

à mapping exercise  
à9 quality dimensions 

Completeness Consistency Correctness

Uniqueness Timeliness Stability

Relevance Contextualization Trustworthiness



Completeness – “data values are present”

Variables	such	as	Weight	are	quite	
frequently	not	present	



▪  Data quality issues found in a survival analysis of pancreatic cancer 
patients (Columbia University Medical Center, New York) 

Ø  Information inconsistency between different EHR data sources: 
▪  In a few cases, pancreatitis was diagnosed as being chronic in the pathology reports 

but it was reported as being only acute in the clinical notes 

Ø  Information inconsistency within the same data sources : 
▪  Some patients received simultaneously two different ICD-9-CM codes for their diagnoses 

of diabetes, both 250.01 and 250.02 for type-1 and type-2 respectively 
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Consistency – “Data
satisfies constraints”

Slide courtesy of Carlos Saez and Juan M. García Gómez, Universitat Politècnica de València



Correctness – “Values are true 
and unbiased” 

“Fifty percent of staff reported they on occassion enter 
patient reported height into the EHR rather than 
performing a measurement”

Slide courtesy of Carlos Saez and Juan M. García Gómez, Universitat Politècnica de València
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Pilot DQA

•  Scoping of the DQA 
•  Congestive Heart Failure 
•  146.602 patient visits with diagnosis of CHF 
•  ICHOM “Heart Failure” outcome variables basis for selection of 

variables for DQA è 22 variables (out of 72 ICHOM variables) were 
selected 

•  Data Quality Dimensions: Completeness, Correctness, Consistency, 
Uniqueness & Stability 

  



Congestive Heart Failure (CHF) – ICD9 codes

?	



R package: automated pdf & html DQ 
reporting

main_config.csv	

dataset.csv	

dictionary_types.csv	

dictionary_ranges.csv	

dictionary_rules.R	

DQ	analysis	parameters,	including	
paths	to:	

The	dataset	to	be	analyzed	

Data	dictionary	files	with	
semantics	about	data	types,	
ranges	and	multivariate	rules	

Data	and	configuration	files	

Slide courtesy of Carlos Saez and Juan M. García Gómez, Universitat Politècnica de València



Multivariate rule Comment Error.su
m 

ARIDATE <= DISDATE Arrival date <= Discharge 
date 

0 

DATEofBIRTH <= 
DEATHDATE 

Birth date <= Death date 0 

DISDATE <= DEATHDATE Discharge date <= Death 
date 

0 

DATEofBIRTH <= ARIDATE Birth date <= Arrival date 0 

(WEIGHT/(HEIGHT/100)^2) <= 
70 

BMI under 70 180 

(WEIGHT/(HEIGHT/100)^2) >= 
10 

BMI over 10 15 

Types	à	dictionary_types.csv	

Ranges	à	dictionary_ranges.csv	

	

By	Types:	99,99	%	
By	Ranges:	100	%	
By	Multivariate	rules:	99,98	%	
	

Slide courtesy of Carlos Saez and Juan M. García Gómez, Universitat Politècnica de València



Slide courtesy of Carlos Saez and Juan M. García Gómez, Universitat Politècnica de València



Abrupt	change	in	June	2011	in	the	frequencies	of:	
•  Visit	type	
•  Prior	Myocardial	Infarction	
•  Hypertension	
•  Diabetes	Mellitus	

New automated-coding system introduced in 
Emergencies at that date (before in text)

Slide courtesy of Carlos Saez and Juan M. García Gómez, Universitat Politècnica de València





Prof.	dr.	Miguel-Angel	Mayer	–	Hospital	del	Mar	-	Barcelona	



www.i-hd.eu	

Do	you	want	to	make	better	use	of	your	
electronic	health	record?	

	
Do	you	want	to	improve	the	quality	of	your	health	data?	



Preparation and 
planning!

•  Webinar on data 
quality


•  Needs and 
objectives


•  Define the scope 
and domain(s)


•  Scope the data sets

•  Partnership and 

confidentiality 
agreements, GDPR


•  Assign roles, 
timelines


•  Contracts


Dataset 
generation!

•  Onsite visit

•  Prioritise the DQ 

dimensions

•  Select the EHR 

variables

•  Prioritise and 

localise the i~HD 
DQ rule library


•  Pre-assessment of 
the data set extract


•  Fine tuning the data 
set


•  Final data set for 
assessment


Assessment!

•  Validation of the 
data set


•  Tools based 
analysis of the 
variables for agreed 
dimension


•  Graphical outputs + 
descriptive 
interpretation by 
i~HD medical and 
statistical experts


•  Preliminary findings 
discussed with the 
hospital, to 
exchange insights 
on causative 
factors


Outcome!

•  Final written report

•  Presentation to the 

team

•  Discussion of 

recommendations

•  Improvement 

strategy planning

•  Workshops, online 

tutorials

•  Issue successful 

hospitals with a 
Data Quality Seal






i~HD@iHD_HealthData . Oct 9
i~HD	member,@fstaelens,	OLV	Hospital	
Aalst:	My	vision	is	that	medical	data	is	an	
important	vehicle	to	measure	and	improve	
quality	of	care	in	our	hospital.	i~HD	supports	
us	in	analysing	and	visualising	our	health	
data	and	its	quality.	This	helps	in	providing	
high	quality	care."

Frank Staelens 
OLV Hospital Aalst 

▪  i~HD@iHD_HealthData . Oct 15
▪  @Joanxcomella,	Director	of	@VHIR_:	Given	

#iHD	mission	in	health	data	quality,	it	was	
quite	obvious	for	us	to	select	i~HD	as	a	
preferred	partner	for	our	hospital	data	
quality	strategy.	It	will	make	us	an	even	
more	attractive	partner	for	European	
research	activities."	#healthdata

Joan Comella 
Director of Vall d’Hebron 

Institut de Recerca 

Dipak Kalra@DipakKalra . Oct 17
Dr	Miguel	Angel	Mayer,	from	Hospital	del	
MAr	and	i~HD	Member,	explains	to	the	SCOPe	
audience	how	integrating	clinical	data,	and	
assessing	its	quality,	has	enabled	them	to	
accelerate	their	bio-informatics	research.	
#Datasaveslives

Miguel Angel Mayer 
Hospital del Mar 



Thank you!
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