
© 2013 American Medical Association. All rights reserved. 
 

Supplementary Online Content 

 

Jaffe MG, Lee GA, Young JD, Sidney S, Go AS. Improved blood pressure control associated 

with a large-scale hypertension program. JAMA. doi:10.1001/jama.2013.108769 

 

eTable. Annual Hypertension Control Rates Within KPNC Using an Internal Hypertension 

Registry Compared With the NCQA HEDIS Commercial Sample Between 2001-2009 

eAppendix. Additional Registry and Study Details 

 

This supplementary material has been provided by the authors to give readers additional 

information about their work. 



© 2013 American Medical Association. All rights reserved. 
 

eTable. Annual Hypertension Control Rates Within KPNC Using an Internal 

Hypertension Registry Compared With the NCQA HEDIS Commercial Sample Between 2001-

2009 

 

    
Internal Hypertension Registry Control Rate 
  

  
NCQA HEDIS Hypertension Control Rate 
  

Year Numerator Denominator Rate (95% CI) Numerator Denominator Rate (95% CI) 
2001         83,909        234,852  35.7% (35.4-36.1%) 193 443 44% (39-49%) 
2002       127,169        265,701  47.9% (47.6-48.1%) 238 455 52% (47-57%) 
2003        Data not available  56.4%* 238 455 52% (47-57%) 
2004        Data not available  61.3%* 268 472 57% (53-61%) 
2005        Data not available  71.2%* 360 472 76% (72-80%) 
2006        Data not available  74.8%* 346 472 73% (69-77%) 
2007       249,577        327,673  76.2% (76.0-76.3%) 245 321 76% (71-81%) 
2008       257,399        336,425  76.5% (76.3-76.8%) 258 321 80% (76-84%) 
2009       269,128        344,815  78.0% (77.7-78.3%) 258 321 80% (76-84%) 
       
*data not available for years 2003-2006 

 

eTable shows the yearly rate of hypertension control comparing data from an internal 

health plan-wide hypertension registry as compared with the NCQA HEDIS commercial 

sampling methodology. 
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eAppendix. Additional Registry and Study Details 

 

KPNC Diabetes Registry Inclusion Criteria 

The presence of diabetes mellitus was determined using a regional diabetes registry 

modeled after an approach described previously (see manuscript), which included members 

meeting any of the following criteria in the prior 24 months: ≥2 ambulatory diabetes-related 

diagnoses, ≥2 hospital discharge diagnoses, ≥2 emergency department diagnoses, or receiving 

anti-diabetic medications.  Diabetes-related diagnoses were based on International 

Classification of Diseases, Ninth Edition (ICD-9) codes 250.x. Members were excluded from the 

diabetes registry if they had gestational diabetes, polycystic ovary syndrome, steroid-induced 

diabetes, were identified only based on isolated metformin use, were enrolled in a hospice 

program, or had end-stage renal disease. 

 

Description of the Hypertension Control Program 

The KPNC Hypertension Control Program consists of 5 key elements: a patient registry, 

an evidence based guideline, quality performance metrics with dissemination of successful 

practices, medical assistant blood pressure measurement, and single pill combination therapy. 

Hypertension Patient Registry 

A registry was created by identifying hypertensive individuals using outpatient diagnostic 

codes, pharmacy data and hospitalization records from health plan databases.  This process 

was automated and initially the registry was updated quarterly.  The accuracy of the registry 

inclusion criteria was validated through chart review audits of random samples of registry 

members.  The inclusion criteria were selected to replicate the specifications utilized by NQCA 

HEDIS.  Patients were included in the registry if they met one of the following criteria: (1) ≥2 
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hypertension diagnoses coded in primary care visits in the past 2 years, (2) ≥1 primary care 

hypertension diagnosis and ≥1 hospitalization with a primary or secondary hypertension 

diagnosis in the past 2 years, (3) ≥1 primary care hypertension diagnosis and ≥1 filled 

prescriptions for hypertension medication within the last 6 months, or (4) ≥1 primary care 

hypertension diagnosis plus ≥1 stroke-related hospitalizations or a history of coronary heart 

disease, heart failure or diabetes mellitus.  

 

Quality Performance Metrics 

Quality reports containing clinical information describing blood pressure control for all 

subjects in the hypertension registry was initially distributed quarterly.  Hypertension control was 

defined similarly to the NCQA HEDIS specifications previously described in the manuscript.   

KPNC BP results were not readily available in an electronic format in 2001.  From 2001 to 2005, 

before the implementation of an electronic health record in KPNC, clinic BP range 

measurements were recorded by clinicians in one of 6 systolic and one of 6 diastolic ranges 

according to JNC6 and JNC7 recommendations.  Completed paper forms were forwarded to a 

central processing center where they were scanned, and data was collected.  This BP range 

data was analyzed and utilized in quality improvement activities.  From 2005 to 2008, KPNC 

transitioned from paper based health documentation to an EHR and during this period actual 

KPNC BP results became increasingly available.  After full implementation of an EHR in 2008 

actual BP results were collected for all medical centers in KPNC and used for quality 

improvement activities.  In addition to BP results, the hypertension performance report also 

obtained relevant clinical information (demographics, medications, laboratory results, relevant 

co-morbidities, clinical encounter history, etc.).  Access to the registry was granted to medical 

center managers who used the data to generate work plans for quality improvement processes.  

The original version of the registry was updated and generated every 3 months and then 

distributed to the medical center directors shortly after it was updated.  Eventually the registry 



© 2013 American Medical Association. All rights reserved. 
 

migrated to a dynamic database with information that was updated every 2 weeks and available 

by query at any time to authorized individuals. 

A central management team reviewed the quality performance of the medical centers 

every 1 to 3 months.  Medical centers with superior performance on the quality metrics were 

identified and extensively evaluated.  The central management team reviewed data related to 

practice patterns including staffing support, medication prescription patterns, encounter rates, 

and other metrics.  The central management team conducted site visits and interviews with 

medical directors of high performing programs.  Successful practices were then disseminated to 

all medical center directors using training sessions twice yearly and with periodic email 

communications. 

 

Evidence Based Hypertension Guideline 

A hypertension guideline based on current clinical evidence was created and continually 

updated every 2 years.  The guideline development team consisted of a central core team of 

primary care and specialty physicians as well as pharmacists and evidence based 

methodologists.  The evidence review was performed by searching the literature for relevant 

publications (usually large randomized clinical trials, systematic evidence reviews, or published 

evidence based guidelines). After the review was complete, the recommendations were 

distributed to the stakeholder groups (for example departmental chiefs of Internal Medicine, 

Cardiology, Nephrology, and others) for comment then eventual endorsement.  After 

completion, the guidelines were distributed to all clinicians.  Vehicles for dissemination of 

guideline information included distribution of printed guideline documents, email updates, 

creation of physician tools (e.g., laminated pocket cards), regional televised videoconferences, 

local didactic teaching sessions, partnering with the pharmacy clinical operation managers, and 

use of the electronic health record to optimize medication drug selection.  Protocols for nurse 

and pharmacist care managers were modified to reflect the guideline recommendations.  
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Medical assistant blood pressure measurement 

In 2007, all KPNC medical centers developed an alternative type of follow-up visit 

whereby blood pressure was measured outside of traditional clinician office visits. Visits were 

usually scheduled two to four weeks after a blood pressure medication adjustment.  Patients 

were not charged a co-payment for these visits.  Typically, a medical assistant measured blood 

pressure and informed the primary care physician, who then directed treatment intensification 

and follow up care.  Medical assistants were trained using standardized materials and blood 

pressure competency assessments.  

 

Promotion of single-pill combination (SPC) therapy 

In 2005, SPC therapy with lisinopril-hydrochlorothiazide was incorporated into the 

regional clinical practice guideline.  This SPC therapy was recommended in the hypertension 

guideline as an option for initial antihypertensive pharmacological treatment and recommended 

when 2 antihypertensive medications were required.   SPC therapy with lisinopril-

hydrochlorothiazide was promoted by developing patient education materials as well as 

physician education such as email communications, printed materials, pocket card clinician 

tools, and highlighting SPC therapy in the practice improvement regional meetings. 

 


