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Abstract

Importance—Hypertension control for large populations remains a major challenge.

Objective—To describe a large-scale hypertension program in northern California and to 

compare rates of hypertension control of the program to statewide and national estimates.

Design, Setting, and Patients—The Kaiser Permanente Northern California (KPNC) 

Hypertension program included a multi-faceted approach to blood pressure control. Patients 

identified with hypertension within an integrated health care delivery system in northern 

California from 2001–2009 were included. The comparison group included insured patients in 
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California between 2006–2009 who were included in the Healthcare Effectiveness Data and 

Information Set (HEDIS) commercial measurement by California health insurance plans 

participating in the National Committee for Quality Assurance (NQCA) quality measure reporting 

process. A secondary comparison group was the reported national mean NCQA HEDIS 

commercial rates of hypertension control from 2001–2009 from health plans that participated in 

the NQCA HEDIS quality measure reporting process.

Main Outcome Measure—Hypertension control as defined by NCQA HEDIS.

Results—The KPNC hypertension registry established in 2001 included 349,937 patients and 

grew to 652,763 by 2009. The NCQA HEDIS commercial measurement for hypertension control 

increased from 44% to 80% during the study period. In contrast, the national mean NCQA HEDIS 

commercial measurement increased modestly from 55.4% to 64.1%. California mean NCQA 

HEDIS commercial rates of hypertension were similar to those reported nationally from 2006–

2009. (63.4% to 69.4%).

Conclusion and Relevance—Among adults diagnosed with hypertension, implementation of 

a large-scale hypertension program was associated with a significant increase in hypertension 

control compared with state and national control rates.

Keywords

Hypertension; Single pill combination Therapy; Angiotensin Enzyme Converting Inhibitor; 
Hydrochlorothiazide; Quality

INTRODUCTION

Hypertension affects 65 million adults in the US, 29% of Americans age ≥18 years,1 and is a 

major contributor to cardiovascular disease.2 Despite availability of effective therapies for 

>50 years,3 fewer than half of Americans with hypertension had controlled blood pressure In 

2001–2002.1 Many hypertension control quality improvement strategies exist,4–10 but to 

date, no successful, large-scale program sustained over a long period of time has been 

described. In a review of 72 clinical trials,11 several interventions have been identified that 

improve blood pressure control in primary care settings, with the strongest evidence for an 

organized, comprehensive system of regular population review and intervention. Kaiser 

Permanente Northern California (KPNC) is a not-for-profit, integrated health care delivery 

system caring for >2.3 million adult members, with comprehensive inpatient and outpatient 

care provided through 21 hospitals, 45 medical facilities, and >7,000 physicians. In 2001, 

KPNC developed a system-level, multi-faceted hypertension quality improvement program. 

We describe the details of the development and implementation of this program and its 

associated results between 2001–2009.

METHODS

KPNC hypertension program

The study was exempted from review by the Kaiser Foundation Research Institute’s 

Institutional Review Board. The KPNC hypertension quality improvement program included 

five major components.
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1. Health system-wide hypertension registry—In 2000, KPNC developed a large-

scale program to improve blood pressure control. Patients with hypertension were identified 

quarterly using outpatient diagnostic codes, pharmacy data and hospitalization records from 

health plan databases, and diagnoses were verified through chart review audits of random 

samples of identified members. Patients were included if they met any of the following: (1) 

≥2 hypertension diagnoses coded in primary care visits in the prior 2 years, (2) ≥1 primary 

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

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

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

hypertension diagnosis and ≥1 stroke-related hospitalization or a history of coronary disease, 

heart failure or diabetes mellitus. Per National Committee for Quality Assurance (NCQA) 

Healthcare Effectiveness Data and Information Set (HEDIS) specifications, patients were 

not included based on recorded blood pressure measurements alone.

2. Hypertension control rates—KPNC reported annual hypertension control rates to the 

NQCA in accordance with HEDIS specifications.12 The NCQA HEDIS definition was based 

on the blood pressure reading from the most recent visit with a reading during the 

measurement year (and after the diagnosis of hypertension was made). In KPNC, typical 

practice included blood pressure measurement by automated sphygmomanometers operated 

by trained medical assistants, with repeat measurements performed, as needed, by 

physicians using aneroid sphygmomanometers. A random sample of patient records was 

generated consisting of members aged 18–85 years (46–85 years before 2006) as of 

December 31 of the measurement year who were continuously enrolled, had ≥1 

hypertension diagnosis confirmed in the medical record on or before June 30 of that year. 

The number of sampled patient charts (305–411 per year) was determined by NCQA HEDIS 

specifications.12 Individuals were excluded if they had end-stage renal disease, were 

pregnant, or admitted to a non-acute inpatient setting any time during the measurement year. 

The most recent outpatient, non-emergency department blood pressure measurement was 

used for the performance metric, excluding those taken during outpatient visits for the sole 

purpose of having diagnostic tests or surgical procedures performed (e.g., sigmoidoscopy), 

obtained the same day as a major diagnostic or surgical procedure (e.g., stress test, 

endoscopy), or patient self-reported values. Control was defined per NCQA HEDIS as both 

systolic blood pressure <140 mmHg and systolic blood pressure <90 mmHg (≤140/90 

mmHg before 2006). If multiple readings were recorded for a single date, the lowest systolic 

and lowest diastolic blood pressure was used as the representative blood pressure but the 

systolic and diastolic results did not have to be from the same reading. If no blood pressure 

was recorded during the measurement year, the patient was classified as “not controlled.”

In 2001, internal hypertension control reports were developed for quality improvement use, 

and performance measurements were designed that were similar to those of the NCQA 

HEDIS metric described above. However, unlike the NCQA HEDIS measurement which 

included only a random sample of eligible individuals, the internal metric included all 

KPNC individuals eligible for inclusion in the NQCA HEDIS hypertension control metric: 

continuously enrolled members aged 18–85 years (46–85 years before 2006) as of 

December 31 of the measurement year with documented hypertension in the medical record 
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on or before June 30 of the measurement year. Patients were excluded from the internal 

hypertension control metric using the same criteria as the NCQA HEDIS commercial metric. 

The number of individuals used to calculate the internal hypertension control metric varied 

from 234,852 in 2001 to 353,156 in 2009.

Hypertension control reports were generated every 1–3 months for each KPNC medical 

center and distributed to their directors. During the study period, a central hypertension 

management team identified successful practices and disseminated effective strategies to the 

medical centers.

3. Development of an evidence-based practice guideline—In 2001, an evidence-

based, four-step hypertension control algorithm was developed to aid clinicians (Table 1). 

The guideline was updated every two years based on emerging randomized trial evidence 

and national guidelines. Clinicians were encouraged to follow the algorithm unless clinical 

discretion required otherwise. Dissemination of guidelines occurred through distribution of 

printed documents, email, clinical tools (e.g., pocket cards), videoconferences, lectures, 

partnering with pharmacy managers, and use of the electronic medical record to optimize 

medication selection.

4. Medical assistant visits for follow-up measurements—In 2007, all medical 

centers developed a medical assistant follow-up visit typically scheduled two to four weeks 

after a medication adjustment. Typically, a medical assistant measured blood pressure and 

informed the primary care physician, who then directed treatment decisions and follow-up 

planning. Medical assistants were trained using standardized materials and blood pressure 

competency assessments. Patients were not charged a co-payment for these visits. This 

system accelerated treatment intensification without significantly increasing the need for 

repeat clinician visits while simultaneously improving patient convenience and affordability.

5. Promotion of single-pill combination (SPC) therapy—In 2005, SPC therapy with 

lisinopril-hydrochlorothiazide was incorporated into the regional guideline as being optional 

for initial treatment and recommended as a step two strategy (Table 1).

Patient characteristics

Information on demographic characteristics was available for patients in the hypertension 

registry (Table 2). Diabetes mellitus was ascertained from a regional diabetes registry (see 

Appendix for details).13

Hypertension control rates

Control rate was defined as meeting the NCQA HEDIS commercial hypertension control 

criteria, an externally reported standard that permits comparison of rates across reporting 

health plans.12 Using the same method, we also report on KPNC hypertension registry 

control rates during the study period. We also examined publicly available national and 

California state commercial NQCA HEDIS control rates.12 California data represented the 

mean control rate of commercial health insurance plans.
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Statistical approach

Analyses were performed using SAS version 9.1 (Cary, NC). Data were reported as means 

with standard deviations or frequencies and proportions. Comparisons across study years 

were conducted using analysis of variance for continuous variables and chi-squared tests for 

categorical variables. Temporal trends for KPNC NCQA HEDIS hypertension control rates 

were assessed by the Cochran-Armitage test. For annual control rates measured on the 

KPNC hypertension registry, we accounted for the non-independence of proportions by 

treating as a time-series, fitting a log-linear regression of the proportion on time, allowing 

for autocorrelated errors. All p-values were two-sided.

RESULTS

Between 2001 and 2009, the KPNC hypertension registry increased from 349,937 (15.4% of 

adult membership) to 652,763 (27.5% of adult membership). Among hypertension registry 

members, mean age was 63 ± 14 years, and mean age remained stable throughout the study 

period with the majority of patients aged 45–85 years (Table 2). More than half of registry 

members were women and the proportion was similar across study years. Diabetes was 

common and increased from 25.6% in 2001 to 28.5% in 2009.

The NCQA HEDIS commercial hypertension control rate within KPNC increased after 

implementation of the hypertension program from 43.6% (95% confidence interval [CI] 

39.4–48.6%) in 2001 to 80.4% (95% CI:75.6–84.4%) in 2009 (P<0.001 for trend) (Figure 

1a). Control rates calculated using the NCQA HEDIS metric and internal hypertension 

registry control metric were similar (P<0.001 for trend) (Figure 1b). In contrast, the national 

mean NCQA HEDIS control rate increased from 55.4% to 64.1% between 2001 and 2009 

(P=0.24 for trend). California-wide control rates were available since 2006 and were similar 

but slightly higher than the national average (63.4% versus 69.4% from 2006 to 2009 

(P=0.37 for trend).

In addition, following the study period, the KPNC NCQA HEDIS hypertension control rate 

continued to improve from 83.7% in 2010 to 87.1% in 2011.

From 2001 to 2009, the rate of lisinopril-hydrochlorothiazide SPC prescriptions in KPNC 

increased from 13 to 23,144 prescriptions per month. During this period, the percentage of 

angiotensin-converting enzyme inhibitor prescriptions dispensed as a SPC (in combination 

with a thiazide diuretic) increased from < 1% to 27.2% (Figure 2).

DISCUSSION

Control of hypertension remains elusive nationally despite widespread availability of 

effective therapies. Furthermore, limited data exist about the implementation and results of 

large, sustained hypertension programs. We describe a multi-factorial approach 

implemented in one of the largest, community-based hypertension programs nationally that 

was associated with a near doubling of hypertension control between 2001–2009. In 

contrast, only modest improvements in hypertension control were observed statewide and 

nationally.
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Our study is observational in nature and several facets of the hypertension program may 

have contributed to the improved hypertension control within our population. Creation of a 

comprehensive hypertension registry facilitated customizable queries to access clinically 

important data-enabled prioritization of patient subgroups (e.g., poorly controlled 

hypertension) who were evaluated for appropriateness for treatment intensification. This is 

consistent with observations by Glynn et al. who reported that the most effective 

intervention to improve blood pressure control in primary care settings is an organized 

system of regular population review rather than primarily patient- or clinician-focused 

interventions.11

Regularly scheduled performance feedback delivered through quarterly and eventually 

monthly reports facilitated identification of high-performing medical centers where 

successful practices or innovations were identified and then disseminated program-wide. 

Although individual clinician feedback has long been used to promote change,14 we focused 

on clinic-level feedback to facilitate operational and system-level change.15

Health system-wide adoption, evaluation and distribution of an evidence-based practice 

guideline that had timely incorporation of new evidence facilitated the ability to introduce 

new treatment options and to re-emphasize existing evidence-based recommendations.4,15,16 

For example, beta-blockers historically had an important role in hypertension management 

and were an important part of early KPNC practice guidelines. As new evidence became 

available, the role of beta-blockade in uncomplicated hypertension gradually diminished and 

KPNC practice guidelines were revised accordingly.

Systematic medical assistant follow-up visits were designed to optimize workflow for 

clinicians while leveraging the skills of ancillary staff. These visits allowed patients greater 

access to the medical team by eliminating co-payments, allowing greater scheduling 

flexibility, and involving shorter visit times, all of which reduced patient barriers.4,17

Use of lisinopril-hydrochlorothiazide SPC therapy was incorporated into KPNC practice 

guidelines in 2005, with subsequent rapid uptake system-wide. SPCs have important 

advantages including improved adherence,18,19 lower patient cost,19 and are associated with 

improved blood pressure control.15,20–22

It is not clear why in 2001 the KPNC NCQA HEDIS commercial control rate (43.6%) was 

lower than the national control rate (55.4%). Possible explanations include lower actual 

control rates or under-diagnosis of milder disease. Also, as patients without a recorded blood 

pressure during the measurement year are considered uncontrolled, it may be that the portion 

of patients without a recorded blood pressure decreased during the study period. The higher 

KPNC NCQA HEDIS control rates in 2005 relative to 2004 is likely due to variation in 

sampling, as NCQA HEDIS specifications stipulate a relatively small sample size (i.e., 305 

to 411 patients) per measurement year with attendant lower precision and greater year-to-

year variability. There was a smaller rise in the internal control rate in 2005 based on a much 

larger denominator (i.e., 234,852 to 353,156 patients)(Figure 1b). The decline in the mean 

national NCQA HEDIS control rate from 2005 to 2006 may be, in part, the result of the 

change in NCQA HEDIS reporting methodology for 2006. In 2006, NCQA changed the age 
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of the HEDIS hypertension denominator from 46–85 to 18–85 years old, and changed the 

blood pressure control threshold from ≤140/90 to <140/90 mmHg. As the KPNC 

hypertension registry grew from 15.4% to 27.5% of the KPNC adult population during the 

study period, it is possible that the severity of hypertension within the registry decreased, 

although the prevalence was similar to that seen in NHANES (29.0%) in 2007–2008.1 

Furthermore, during the same time period, the number of prescriptions per month for the 

most commonly used antihypertensive medications (i.e., thiazide diuretics, ACEI, 

angiotensin receptor blockers, beta-blockers, calcium channel blockers, and SPC ACEI-

thiazide diuretics) increased in KPNC by 82%. Collectively, these data suggest that the 

apparent increase in hypertension reflects primarily improved detection and documentation 

of hypertension.

Comparison of demographic characteristics between subjects used to determine the KPNC 

NCQA HEDIS control rates and national or statewide NCQA HEDIS measures were not 

presented because demographic NCQA HEDIS data from other health plans were not 

publicly reported. Although survey data were available and reviewed from California 

(CHIS) and national (NHANES) sources, key methodological data acquisition differences 

precluded direct comparisons. KPNC data were collected for insured members using 

objective data documented in medical records. In contrast, NHANES and CHIS survey data 

were collected from volunteers with and without health insurance, which may influence the 

sociodemographic composition of respondents, and relied on self-report to identify the 

presence of diabetes (NHANES and CHIS) and diagnosed hypertension (CHIS) with 

attendant concerns about significant misclassification contributing to apparent variation in 

comorbidity prevalence. Census data from 2011 indicate that compared with the nation, 

California residents were slightly younger, more likely to be Hispanic and Asian, less likely 

to be white or black but had similar gender distribution.23 However, these differences are 

unlikely to explain the large differences between KPNC control rates compared with 

California and national rates, as both the state and national average NCQA HEDIS control 

rates were similar and the KPNC population is highly representative of the statewide 

population, except for slightly lower representation at the extremes of age and income.24,25

Comparisons of KPNC control rates to NHANES are also limited due to differences in the 

definition of controlled hypertension. KPNC rates were determined based on the standard 

NCQA HEDIS protocol using the most recent recorded outpatient blood pressure, which 

was the lowest recorded measurement on the day of examination, usually measured by a 

trained medical assistant using an automated sphygmomanometer. NHANES defined 

hypertension control based on blood pressure data measured by clinicians using mercury 

sphygmomanometers at a mobile examination center (using the mean of up to three blood 

pressure measurements during a single examination). Comparison of KPNC control rates to 

CHIS-derived California control rates is not possible as hypertension control was not a 

component of the CHIS survey.26 Finally, while patients with end-stage renal disease were 

excluded from the KPNC hypertension registry and control denominator in accordance with 

the NCQA HEDIS methodology, they comprised only 0.37% of the KPNC population so the 

impact on overall hypertension control measures would be minimal.
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In this observational study of a multi-faceted intervention program, we cannot determine the 

degree to which individual components contributed to improved hypertension control or the 

role of other unidentified factors. Using the NCQA HEDIS commercial methodology 

facilitated comparisons against national and state estimates, but given this approach relies on 

data from only a small subset of the overall hypertensive population, variations in year-to-

year control estimates could be due to fluctuations in random sampling. The NCQA HEDIS 

commercial control rate is used nationally to compare hypertension control across health 

care organizations, so we cannot directly compare control rates from our larger internal 

hypertension registry to those of other health care delivery systems. However, our internal 

hypertension registry control rates were very similar to our externally reported NCQA 

HEDIS commercial control rates, with the rates increasing similarly over time (Figure 1b). 

Our study extends reports from other large health care delivery systems have also observed 

significant improvement in hypertension control. For example, the Veterans Affairs health 

care system reported hypertension control rate improvement from 75% to 77% between 

2006 and 2009.27–29

In sum, implementation of a large-scale hypertension program was associated with 

improvements in hypertension control rates between 2001 and 2009. Key elements of the 

program include establishment of a comprehensive hypertension registry, development and 

sharing of performance metrics, evidence-based guidelines, medical assistant visits for blood 

pressure measurement, and SPC pharmacotherapy.
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Refer to Web version on PubMed Central for supplementary material.
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APPENDIX

Annual hypertension control rates within different patient samples in KPNC 

between 2001–2009

eTable 1 below 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.

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 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 
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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 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 
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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.

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.
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Figure 1. 
(A) National Committee for Quality Assurance (NCQA) Healthcare Effectiveness Data and 

Information Set (HEDIS) hypertension control rates comparing Kaiser Permanente Northern 

California (KPNC), National, and California between 2001–2009; (B) KPNC NCQA 

HEDIS hypertension control rates versus KPNC internal hypertension registry control rates 

between 2001–2009. Confidence intervals for the KPNC NCQA HEDIS hypertension rates 

are indicated by the vertical bars on the graph. Confidence intervals for the KPNC internal 

hypertension registry control rates are not displayed as they are extremely small (<0.3%). 

See eTable 1 for complete details.
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Figure 2. 
Percentage of ACEI prescriptions dispensed as single-pill combination ACEI-HCTZ 

combination tablets for Kaiser Permanente Northern California members between 2001–

2009.

ACEI = Angiotensin Converting Enzyme Inhibitor; HCTZ = Hydrochlorothiazide
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