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• Co-chair of HL7 Child Health Work Group 

• Active member HL7 Structured Documents Work Group 

• CDA Release 2 Certified 

• CDA Academy instructor 

• Clinical terminology expertise 

• She received her Masters in Nursing Administration and Informatics from University of 
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Domain Technical Committee 
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HITECH, ONC/CMS Final Rules 
 

 ARRA: American Recovery and Reinvestment Act of 2009 

 HITECH: HIT for Economic and Clinical Health Act 

 ONC Final Rule: HIT: Initial Set of Standards, Implementation 
Specifications, and Certification Criteria for EHR Technology 

 CMS Final Rule: Medicare and Medicaid Programs; EHR 
Incentive Program 

 

HITECH 

ONC Final Rule 

CMS Final Rule 



ARRA/HITECH 
 

 HITECH includes: 
 ARRA DIVISION A—APPROPRIATIONS PROVISIONS 

 TITLE XIII—HIT 

 ARRA DIVISION B—TAX, UNEMPLOYMENT, HEALTH, STATE FISCAL RELIEF, AND 
OTHER PROVISIONS 
 TITLE IV—MEDICARE AND MEDICAID  HIT; MISCELLANEOUS MEDICARE PROVISIONS  

 Specifies 3 components of Meaningful Use: 
 Use of certified EHR in a meaningful manner (ex: e-prescribing) 

 Use of certified EHR technology for electronic exchange of health information 
to improve quality of health care 

 Use of certified EHR technology to submit clinical quality measures  and other 
such measures selected by the Secretary 

 Establishes incentives for the meaningful use of certified EHR 
technology 

 



ONC/CMS Final Rules 
 

 ONC/CMS Final Rules implement aspects of HITECH 

 ONC and CMS Final Rules: ~ developed in synch 

 ONC Final Rule: Defines standards and certification criteria 

 CMS Final Rule: Defines incentive payments for certified 
EHR users 

 ONC Final Rule:  

 §170.304 (j) Calculate and submit clinical quality measures 

 §170.306 (i) Calculate and submit clinical quality measures 

 CMS Final Rule:  

 Enumerates applicable quality measures 

 



ONC/CMS Final Rules 

• CMS Final Rule 

 For 2011: Report aggregate level data for the numerator, 
denominator, and exclusions through attestation.  

 For 2012: Electronically submit measures. 

 Log in to a CMS-designated portal 

 Upload a data payload “based on specified structures, such 
as Clinical Data Architecture (CDA), and accompanying 
templates produced as output from their certified EHR 
technology”.  

 CMS will post the technical requirements for portal 
submission on their website on or before July 1, 2011. 

 



 

 

Overview and Relationship of  

Quality Standards 

 



Reporting Quality Measures from EHRs 



Reporting Quality Measures from EHRs 

EHR 



Health Quality Measures  
Format (HQMF): eMeasures 

The Health Quality Measures Format (HQMF): eMeasures is a 
Health Level Seven (HL7) standard for representing a health 
quality measure as an electronic document.  

Through standardization of a measure’s structure, metadata, 
definitions, and logic, the HQMF provides for quality measure 
consistency and unambiguous interpretation. A health quality 
measure encoded in the HQMF format is referred to as an 
“eMeasure.”  



HQMF eMeasure and QRDA 

 eMeasure  provides the rules for determining if a 
particular patient is included in one of these 
populations: 

 Initial Patient Population (IPP) 

 Denominator Population (DENOM) 

 Numerator Population (NUM) 

 The QRDA contains sufficient data elements to 
enable determining if the patient meets IPP, DENOM, 
NUM criteria. 

 



eMeasure 

Major components of typical eMeasure 



eMeasure 

Data criteria are the building blocks of population criteria 

 

 

Data criteria (QDS Data Elements) 

•"Encounter: PICU" using "PICU SNOMED-CT Code List (2.16.840.1.113883.3.67.1.101.1.118)"  

•"Patient characteristic: birth date" (age) using "birth date HL7 Code List 
(2.16.840.1.113883.3.67.1.101.1.24)"  

•"Risk category / assessment: Pain Assessment" using "Pain Assessment SNOMED-CT Code List 
(2.16.840.1.113883.3.67.1.101.1.119)"  

Population criteria 

•Initial Patient Population =  

◦AND: "Encounter: PICU" during "Measurement period" 

◦AND: "Patient characteristic: birth date" < 18 year(s) starts before start of ("Encounter: PICU" during 
"Measurement period") 

Denominator =  

◦AND: "Initial Patient Population" 

•Numerator =  

◦AND: "Risk category / assessment: Pain Assessment" <= 60 minute(s) starts after start of ("Encounter: 
PICU" during "Measurement period")  

•Exclusions =  

◦None 



eMeasure 

Many data criteria are built from the NQF HIT Expert 
Panel-defined Quality Data Elements (HITEP QDEs) 

 
HITEP Quality Data Element Code List 

Encounter PICU 

Patient Characteristic Birth date 

Risk category/assessment Pain Assessment 

Data Criteria 

• Encounter: PICU 

• Patient characteristic: birth date 

• Risk category / assessment: Pain Assessment 

• Population Criteria 

 DENOM 

 AND: Initial Patient Population 

 NUM 

 AND: Risk category / assessment: Pain Assessment" <= 60 minute(s) 
starts after start of ("Encounter: PICU" during "Measurement period") 



eMeasure 

 HITEP QDEs  and other data criteria are turned 
into“XML-ified patterns” based on corresponding HL7 
Continuity of Care Document (CCD) modules. 

 

 As a result, if an EHR can generate a CCD, it should be 
able to interpret formal eMeasure criteria. 

 







QRDA 

 Heuristic for QRDA design: What data would a 
Quality Improvement Organization need in order to 
compute a quality measure and report on it? 
 Includes data elements to compute eMeasure population 

criteria 

 Includes data elements to slice and dice the data (e.g. by 
facility type) 

 

 



QRDA 

 QRDA data elements can be represented in a CDA 
document just as they would be represented in CCD. 

 As a result, if an EHR can generate a CCD, it should be 
able to generate a QRDA. 

 

QRDA 





Pediatric Measures Retooled In 2010 
 Pediatric Measures Retooled in 2010 

 NQF # Title Description 

1. 0001 
 

Asthma Assessment  
 

Percentage of patients aged 5 through 40 years with a diagnosis of asthma 
who were evaluated during at least one office visit within 12 months for the 
frequency (numeric) of daytime and nocturnal asthma symptoms.  

 

2. 0002  

 
 

Appropriate Testing for Children with 
Pharyngitis  

 

The percentage of children 2-18 years of age who were diagnosed with 
Pharyngitis, dispensed an antibiotic and received a group A streptococcus 
(strep) test for the episode.  

 

3. 0024  
 

Weight Assessment and Counseling for 
Children and Adolescents  

 

The percentage of patients 2-17 years of age who had an outpatient visit with 
a PCP or OB/GYN and who had evidence of BMI percentile documentation, 
counseling for nutrition and counseling for physical activity during the 
measurement year.  

 

4. 0036  
 

Use of Appropriate Medications for Asthma  
 

The percentage of patients 5-50 years of age during the measurement year 
who were identified as having persistent asthma and were appropriately 
prescribed medication during the measurement year.  

 

5. 0038  
 

Childhood immunization Status  
 

The percentage of children 2 years of age who had four diphtheria, tetanus 
and acellular pertussis (DTaP); three polio (IPV); one measles, mumps and 
rubella (MMR); two H influenza type B (HIB); three hepatitis B (Hep B), one 
chicken pox (VZV); four pneumococcal conjugate (PCV); two hepatitis A (Hep 
A); two or three rotavirus (RV); and two influenza (flu) vaccines by their 
second birthday. The percentage of children 2 years of age who had the 
complete series of vaccines by 2 years of age. There are 12 rates calculated 
for this measure 10 for the individual immunizations and 2 for the series of 
immunizations.  

 

6. 0047  
 

Asthma Pharmacologic Therapy  
 

Percentage of patients aged 5 through 40 years with a diagnosis of mild, 
moderate, or severe persistent asthma who were prescribed either the 
preferred long-term control medication (inhaled corticosteroid) or an 
acceptable alternative treatment.  

 

7. 0060  
 

Hemoglobin A1c Test for Pediatric Patients  

 

Percentage of pediatric patients with diabetes with a HbA1c test in a 12-
month measurement period 

 

8. 0069  
 

Treatment for Children with Upper 
Respiratory Infection (URI): Avoidance of 
Inappropriate Use  

 

Percentage of children who were given a diagnosis of URI and were not 
dispensed an antibiotic prescription on or three days after the episode date.  

 

 



Pediatric Measures Retooled In 2010 

9. 0106  
 

Diagnosis of attention deficit hyperactivity 
disorder (ADHD) in primary care for school age 
children and adolescents  

 

Percentage of patients newly diagnosed with ADHD whose medical record 
contains documentation of DSM-IV-TR or DSM-PC criteria.  

 

10. 0107  
 

Management of attention deficit hyperactivity 
disorder (ADHD) in primary care for school age 
children and adolescents  

 

Percentage of patients treated psychostimulant with medication for the 
diagnosis of ADHD whose medical record contains documentation of a 
follow-up visit at least twice a year.  

 

11. 0108  
 

ADHD: Follow-Up Care for Children Prescribed 
Attention-Deficit/Hyperactivity Disorder 
(ADHD) Medication  

 

a) Initiation Phase: Percentage of children 6 - 12 years of age as of the Index 
Prescription Episode Start Date with an ambulatory prescription 
dispensed for and ADHD medication and who had one follow-up visit with 
a practitioner with prescribing authority during the 30-Day Initiation 
Phase.  

b) Continuation and Maintenance (C&M) Phase: Percentage of children 6 - 
12 years of age as of the Index Prescription Episode Start Date with an 
ambulatory prescription dispensed for ADHD medication who remained 
on the medication for at least 210 days and who in addition to the visit in 
the Initiation Phase had at least two additional follow-up visits with a 
practitioner within 270 days (9 months) after the Initiation Phase ends.  

 

12. 0341  
 

PICU Pain Assessment  
 

Percentage of PICU patients receiving pain assessment on admission.  
 

13. 0342  
 

PICU Periodic Pain Assessment  
 

Percentage of PICU patients receiving periodic pain assessment.  
 

14. 0348  
 

Iatrogenic Pneumothorax in Non-Neonates 
(risk adjusted) (PDI5)  

 

Percent of medical and surgical discharges, age under 18 years, with ICD-9-
CM code of iatrogenic pneumothorax in any secondary diagnosis field.  

 

15. 0484  
 

Proportion of Infants 22 to 29 Weeks 
Gestation Treated with Surfactant who are 
Treated within 2 Hours of Birth  

 

Proportion of infants with gestational age between 22 and 29 completed 
weeks who were treated with surfactant and were treated within two hours 
of birth.  

 

 



 
High-level Steps in Retooling a Measure Using the 
NQF Measure Authoring Tool 

 
NQF Quality Data Model 

• NQF, through the Health Information Technology Expert Panel (HITEP), 
established the Quality Data Model (QDM, formerly referred to as the Quality 
Data Set) to enable expression of data requirements in the context of EHR 
structured data sharing 

• QDM is an information model that defines concepts that recur across quality 
measures and clinical care and is intended to enable automation of electronic 
health record (EHR) use in quality measurement. 

• eMeasure data criteria are derived from the NQF HIT Expert Panel-defined 
Quality Data Elements (HITEP QDEs) 

• The QDM holds the HQMF eMeasure standard’s definition of these criteria 

• The criteria are repeatable, reused and grouped into different eMeasures 

 

 



High-level Steps in Retooling a Measure Using the 
NQF Measure Authoring Tool 

In a nutshell, the QDM describes the data elements and their context as four levels 
of information: 

•  standard elements 

•  quality data types 

• quality data elements 

• data flow attributes.  

Example: 

A standard element such as a diagnosis of diabetes is given additional meaning 
when used in conjunction with a specific quality data type like active diagnosis to 
form a quality data element, active diabetes diagnosis.  

 



Building Block Approach to eMeasures 
 

The process:  

NQF has developed a building-block approach to develop 
eMeasures. This approach, built into the NQF authoring tool, 
takes each quality data type (e.g., active diagnosis) in the 
QDM and represents it as a reusable pattern. 

• Map measure data elements to the correct quality data 
types in the QDM 

• Associate each quality data type with the correct code list(s) 
to create data criteria 

• Assemble the data criteria into population criteria 



eMeasure Standard Terminologies 
 

Code lists are specified and bound to coded data elements in 
an eMeasure. 

Meaningful Use recommended vocabularies are used: 

 
Categories Vocabulary Standards 

Problem List SNOMED CT® and ICD-9-CM 

Procedures ICD-9-CM, CPT-4, and HCPCS 

Medications RxNorm 

Laboratory Procedures and Test 
Results 

LOINC® 

Race and Ethnicity The Office of Management and Budget Standards for Maintaining, Collecting, 
and Presenting Federal Data on Race and Ethnicity, Statistical Policy 
Directive No. 15, October 30, 1997 

Immunization HL7 CVX – Vaccines Administered 



High-level Steps in Retooling a Measure Using the 
NQF Measure Authoring Tool 

NQF Measure Authoring Tool: 

• A web-based, easy to use tool that will allow measure developers to define the 
information needed in a manner that informs EHRs how to capture and express 
it. 

• The authoring tool uses a graphical user interface (GUI) to guide measure 
developers through the measure authoring process to create an eMeasure  

• The tool hides much of the complexity of the underlying HQMF from the 
developer 

• The Measure Authoring Tool does not require measure developers be 
knowledgeable about the HQMF standard 

•  It is based on the QDM and the building-block approach to creating eMeasures  



 
High-level Steps in Retooling a Measure Using the 
NQF Measure Authoring Tool 
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Quality Data Model – Application using the Measure Authoring Tool 

General Measure 

Statement (sample): 

 

Screening mammography 

every 2 years for all 

women aged 40 to 70 with 

two office visits in the 

measurement period. 

QDM Model: Applying to a Measure –  

31 



www.qualityforum.org 

Quality Data Model – Application using the Measure Authoring Tool 

Measure Authoring Tool – Applying the QDM 

32 



www.qualityforum.org 

eMeasure – Human Readable 

Measure Authoring Tool – eMeasure Output 

33 
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eMeasure – Computer Readable (xml) 

Measure Authoring Tool – eMeasure Output 

34 



Pediatric Example: 

Paper Pediatric eMeasure Example: 

NQF# 0484: 

“Proportion of infants with gestational age between 22 and 29 
completed weeks who were treated with surfactant and were 
treated within two hours of birth.”  

 



Pediatric Example – NQF 0484 eMeasure 



Pediatric Example – NQF 0484 eMeasure 



Pediatric Example – NQF 0484 eMeasure 



Next Steps 

 eMeasure 
 Implementation Guide 

 QRDA 
 eMeasures and corresponding QRDAs 

 



Questions 

 

 

Questions 


