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A ggressive management of hypertension in patients with diabe-
tes mellitus is one of the most beneficial treatments in medi-
cine. The UKPDS (United Kingdom Prospective Diabetes 

Study) and HOT (Hypertension Optimal Treatment) trials demon-
strated that for patients with diabetes and marked hypertension, tak-
ing up to 3 to 4 blood pressure (BP) medicines substantially decreases 
both macrovascular and microvascular diabetic complications, includ-
ing stroke, heart attack, and visual impairment.1,2 These trials usually 
targeted lowering diastolic blood pressure (DBP), so recommendations 
for systolic blood pressure (SBP) targets come from cohort analyses 
of these trials, which have consistently found a continuous log-linear 
relationship between lower SBP and lower cardiovascular (CV) risk at 
least down to an SBP of 130 mm Hg.2,3 However, cohort studies also 
have consistently found that once a patient’s SBP is considered, el-
evated DBP is no longer an independent CV risk factor and that a DBP 
<70 mm Hg is associated with an exponential increase in CV mortality 
in older patients.2-4 To encourage aggressive treatment of hyperten-
sion, the National Committee for Quality Assurance recently adopted 
a new Healthcare Effectiveness Data and Information Set (HEDIS) 
BP performance measure of <130/80 mm Hg for patients with diabe-
tes (the clinical goal in the American Diabetes Association and Joint 
National Committee on the Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure [JNC 7] guidelines),5,6 in addition to 
the established HEDIS BP performance measure of <140/90 mm Hg.7

Although there is near-universal agreement on the benefits of ag-
gressive BP treatment for those with diabetes, the new HEDIS BP 
performance measure of <130/80 mm Hg for diabetes has generated 
considerable controversy. For example, this measure was adopted despite 
the objections of the Technical Expert Panel of the National Diabetes 
Quality Improvement Alliance.4 One concern about this quality mea-
sure was that unadjusted BPs may be an unreliable measure of quality, 
especially because the severity of patients’ hypertension and their age are 
known to greatly influence whether an SBP of <130 mm Hg is achiev-
able.1-3 Although substantial research suggests that well-constructed pro-
cess measures often show better quality in sicker patients,8 this is not 

always true of unadjusted outcome 
measures. Therefore, an unadjusted 
BP performance measure of <130/80 
mm Hg would be expected to sys-
tematically penalize those caring for 
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Objective: To examine reasons for failing to meet 
the new Healthcare Effectiveness Data and Infor-
mation Set (HEDIS) blood pressure (BP) measure 
for diabetes patients (BP <130/80 mm Hg), which 
may not accurately identify poor-quality care and 
could promote overtreatment through its perfor-
mance incentives.

Study Design: Retrospective chart review.

Methods: We formed 2 cohorts of diabetes pa-
tients in 9 general medicine clinics in an academic 
healthcare system. Cohort A (n = 124) failed the 
new HEDIS measure but passed the old measure 
(systolic blood pressure [SBP] 130-139 and  
diastolic blood pressure [DBP] <90 mm Hg;  
or SBP <140 and DBP 80-89 mm Hg). Cohort B  
(n = 125) failed the old measure (SBP >140 and/ 
or DBP >90). We reviewed medical records to 
ascertain clinician response to elevated BP. 

Results: Physicians documented treatment 
changes in only 4% and 28% of cohort A and B  
patients, respectively. Refractory systolic hyper-
tension was common in those aged >65 years; 
60% of those in cohort B and 58% in cohort A took 
3 or more antihypertensive medications and/or 
had a diastolic BP below 70 mm Hg. 

Conclusions: We identified a substantial cohort 
of elderly diabetes patients with DBP <70 mm Hg 
who were on 3 medications at adequate doses, 
but who did not meet the current performance 
measurement criteria (140/90 or 130/80 mm Hg). 
We suggest that such patients be excluded from 
performance measures, or if included, be noted 
for special attention by clinicians to balance inten-
sification with risk.
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sicker and older patients. A second concern was that this 
measure could create performance incentives for overtreat-
ing refractory systolic hypertension, leading to potential 
patient harm from polypharmacy and pushing DBP substan-
tially below 70 mm Hg.2,4,9 

Because of the above concerns, the National Diabetes 
Quality Improvement Alliance’s Technical Expert Panel rec-
ommended that the new HEDIS BP performance measure of 
<130/80 mm Hg should exclude those patients requiring more 
than standard doses of 3 to 4 BP medications, as well as those 
patients whose DBPs are <70 mm Hg. However, not knowing 
which medications were permissible and having no dosing in-
formation made the medication exception infeasible.

We could find little evidence in the medical literature re-
garding how often the circumstances that are of concern with 
the new HEDIS criteria actually occur in a primary care diabe-
tes population. Therefore, we examined BP levels and medica-
tion treatment intensity in patients with diabetes receiving 
primary care in a large academic healthcare system. We were 
interested in the circumstances surrounding those patients 
with diabetes who failed to meet the new HEDIS BP perfor-
mance measure of <130/80 mm Hg (with special attention to 
those whose BP was <140/90 but not <130/80 mm Hg) and 
examined the proportion of patients (1) who already were on 
moderate doses of 3 or more BP medications (the maximum 
therapy examined in most clinical trials) and (2) who already 
had a DBP of <70 mm Hg (the flexion point in cohort studies 
at which CV mortality starts to substantially increase).2,9 In 
addition, we examined whether there were differences in the 
above factors between patients age 65 years and older com-
pared with those younger than age 65 years, as older individu-
als are more prone to refractory systolic hypertension.

METHODS
Study Design and Patient Population

This is a retrospective, descriptive study of patients cared 
for in 9 general medicine outpatient clinics of a large aca-
demic healthcare system. The majority of clinics are located 
in community settings in which patients are cared for by full-
time clinicians. Adult patients were identified from a vali-

dated diabetes registry developed by our 
healthcare system, which includes more 
than 11,000 patients. Although the Dia-
betes Alliance Technical Expert Panel 
recommended that the BP measure only 
be applied to those with hypertension, 
the new HEDIS measure was applied to 
all patients with diabetes, mainly because 
of the difficulty in obtaining accurate in-

formation on which patients were previously diagnosed with 
hypertension. In addition, our population differed slightly 
from HEDIS specifications because HEDIS was developed 
for defined managed care populations and our registry in-
cludes all patients with diabetes regardless of insurance (eg, 
fee-for-service, managed care, Medicaid, Medicare). There-
fore, we used an adaptation of the HEDIS denominator pop-
ulation specifications in our study. The registry includes all 
outpatient BP readings documented either in the vital signs 
component (which includes BP) of the health system elec-
tronic medical record’s vital signs, or from outpatient physi-
cian progress notes. We selected 2 patient cohorts for this 
study. Cohort A included patients with diabetes whose most 
recent BP did not meet the new HEDIS quality indicator of 
BP <130/80 mm Hg, but who would have been considered in 
compliance with the established HEDIS BP criterion of BP 
<140/90 mm Hg. These patients had either an SBP of 130 
to 139 and a DBP of <90 mm Hg or an SBP of <140 and a 
DBP of 80 to 89 mm Hg. Cohort B included patients whose 
SBP was >140 and/or whose DBP was >90 mm Hg and thus 
did not meet the established HEDIS criterion for patients 
with diabetes.

We reviewed the electronic medical records of a randomly 
selected sample of 398 patients from the Diabetes Registry 
who met the inclusion criteria, 195 in cohort A and 203 in 
cohort B. Patients were excluded from the study (37 and 43 
patients from cohorts A and B, respectively) if their most re-
cent visit with an elevated BP was with a provider who does 
not routinely address hypertension (eg, an ophthalmologist, 
a podiatrist). Patients also were excluded (8 and 10 patients 
from cohorts A and B, respectively) if on full chart review 
the lowest BP reading recorded at the visit was <130/80 mm 
Hg or if the patient did not have diabetes. Consistent with 
HEDIS measurement criteria, patients over age 75 years were 
excluded (26 and 25 patients from cohorts A and B, respec-
tively), leaving 124 patients in cohort A and 125 patients 
in cohort B. The study period was from June 2005 through 
November 2007. The study was approved by our institutional 
review board.

The review confirmed the diagnosis of diabetes and, be-
ginning with the patient’s most recent clinic visit as the in-

Take-Away Points
There are concerns that the new Healthcare Effectiveness Data and Information Set 
(HEDIS) diabetes blood pressure measure may not accurately identify poor-quality care 
and could promote overtreatment through its performance incentives.  

n The new HEDIS blood pressure measure commonly mislabeled patients as being 
inadequately treated, especially elderly patients.

n New blood pressure measures should be developed to encourage aggressive treat-
ment of hypertension without unduly promoting overtreatment.
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mm Hg, 84% were on at least 1 antihypertensive medication 
and 31% were on 3 or more antihypertensive medications. 
Across both cohorts, the most commonly prescribed initial 
medication was an angiotensin-converting enzyme inhibitor 
(ACEI) or angiotensin II receptor blocker (ARB). Among pa-
tients on at least 2 antihypertensive medications, more than 
90% were on an ACEI or ARB and three-quarters were on a 
thiazide diuretic, and low and subtherapeutic doses were ex-
tremely rare in those not at goal. 

For patients with elevated BPs, physicians made and doc-
umented treatment changes in 4% and 28% of the patients 
in cohorts A and B, respectively. During routine follow-up 
patient visits at which no therapeutic changes were made or 
documented, the most common reason noted in the medical 
record was that the physician was satisfied with the BP control 
(17%), but in a large number of records the clinician did not 
address the high BP at the visit (46%). 

There were significant differences between those patients 
age 65 years and older and those younger than age 65 (Ta-
ble 3). Patients age 65 or older were 4 to 6 times more likely 
than younger patients to have a DBP <70 mm Hg (P <.001). 
Among older patients in cohort A, 47% were found to have a 
DBP of <70 mm Hg and 29% were on 3 or more antihyperten-
sive medications at moderate or higher doses. Furthermore, 
most older patients in both cohorts were found to have a DBP 
of <70 mm Hg and/or to be on 3 or more antihypertensive 
medications (58% in cohort A and 60% in cohort B, com-
pared with 20% and 37% in younger patients). 

DISCUSSION
Despite the near-universal agreement on the benefits of us-

ing 3 to 4 antihypertensive medications in pursuit of optimal 
BP control, some critics have questioned the merit of using BP 
goals and other surrogate outcome measures as performance 
standards.4,11 Therefore, we examined the circumstances sur-

dex visit, collected the following data from the chart review 
or the registry: age, sex, most recent BP measurement, glyco-
sylated hemoglobin, low-density lipoprotein cholesterol, class 
and doses of antihypertensive medications, and physician re-
sponse to the elevated BP (no change in BP medications, in-
crease dose of BP medications, or start a new BP medication) 
as well as the reasoning behind the treatment decision. 

Data Analysis
Descriptive analysis is presented by using means and stan-

dard deviations. Frequency data are presented by using count 
and percentage. To compare patients by age group, a t test 
(continuous data) or a c2 test (categorical data) was used. All 
analyses were performed with Stata, version 8.1 (StataCorp, 
College Station, TX).

RESULTS
Among patients in the diabetes registry, 44% met the new 

HEDIS BP criteria of <130/80 mm Hg and were excluded from 
this study. The clinical characteristics of the patients with 
diabetes who did not meet the established and new HEDIS 
BP performance measures are summarized in Table 1. The 
patients’ mean age was 58 years, and 51% were male. More 
than half the patients seen in these clinics met the HEDIS 
performance measure for glycosylated hemoglobin (<7%), 
and three-fifths met the HEDIS performance measure for 
low-density lipoprotein (<100 mg/dL). Overall, the age dis-
tribution and HEDIS measures were similar to those of other 
high-performing health systems reported in the literature.10 

Blood pressures and medications for those not at recom-
mended BP goals are summarized in Table 2. Among cohort 
A patients (those meeting the established HEDIS criteria but 
not the new tight control criteria), 72% were on an antihy-
pertensive medication. Among cohort B patients, who had an 
elevated BP defined as an SBP of >140 and/or a DBP of >90 

n Table 1. Clinical Characteristics of the Patients With Diabetes, by Blood Pressure Group

Characteristic All Patients (n = 249) Cohort A (n = 124)a Cohort B (n = 125)b

Age, mean (SD), y 57.6 (11.0) 57.0 (11.6) 58.2 (10.3)

Age, median (range), y 57 (26-75) 56 (26-75) 60 (30-75)

Male, % 50.6 50.8 50.4

Hemoglobin A1C <9%, % 89.1 90.3 87.9

Hemoglobin A1C <7%, % 51.4 53.7 49.2

LDL-C <130 mg/dL, % 81.9 80.7 83.2

LDL-C <100 mg/dL, % 60.2 59.7 60.8

A1C indicates glycosylated hemoglobin; LDL-C, low-density lipoprotein cholesterol. 
aCohort A had either systolic blood pressure of 130-139 and diastolic blood pressure of <90 mm Hg or systolic blood pressure of <140 and diastolic 
blood pressure of 80-89 mm Hg. 
bCohort B had systolic blood pressure of >140 and/or diastolic blood pressure of >90 mm Hg.
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rounding those patients who failed to meet the HEDIS diabe-
tes BP performance measures (with special attention to those 
with a BP of >130/80 and <140/90). We found that clinicians 
often did not act on BPs within this range, but whether this 
inaction reflects clinical inertia or patient-specific clinical 
concerns (ie, medication nonadherence) remains unknown.12 
The clinicians may not have taken action based on clinical 
judgment, as HEDIS measurement does not apply to every pa-
tient. In our study, three-fifths of those patients age 65 years 
or older who failed to meet the new HEDIS criteria would 
have met the Diabetes Alliance Technical Expert Panel rec-

ommendations for appropriate management 
(ie, being on 3 or more antihypertensive 
medications at standard doses and/or having 
a DBP of <70 mm Hg); this combination 
of circumstances also was common among 
those not meeting the established measure 
(<140/90 mm Hg). Undertreatment was 
more common in younger patients who did 
not meet the HEDIS criteria, but about 1 in 
5 patients in cohort A and 1 in 3 patients in 
cohort B had a DBP of <70 mm Hg and/or 
were on 3 or more medications.

The number of patients with poor BP 
control on fewer than 3 medications who 
did not have their elevated BP addressed or 
medications increased confirms persistent 
problems with treating hypertension in pa-
tients with diabetes. However, our results 
suggest that patients not meeting the new 
HEDIS measure frequently fall into catego-
ries in which there is considerable contro-
versy about the effectiveness and safety of 
further intensification, and that these situ-
ations occur much more commonly in the 
elderly. To date, no study has examined the 
safety or benefit of using more than 3 to 4 
BP medications in pursuit of BP less than 
130/80 mm Hg. A recent study showed com-
bining an ACEI and an ARB in high-risk 
diabetes patients resulted in a reduction of 
SBP of 2 to 3 mm Hg compared with a single 
agent, but no benefit in primary outcomes 
was seen and combination therapy resulted 
in more adverse events.13 Because the ben-
efit of lower SBPs has clear diminishing re-
turns, especially after an SBP <140 mm Hg is 
achieved,2,14 any increase in harm that may 
occur due to multidrug treatment of mild re-
fractory systolic hypertension could negate 

the small expected benefits of adding more antihypertensive 
medications. Of note, none of the studies used by advocates 
to support the SBP goal of <130 mm Hg achieved this goal in 
even half of the “tight control” study patients. The mean SBP 
achieved in the intensive BP treatment group was 135 mm 
Hg in the Antihypertensive and Lipid-Lowering Treatment to 
Prevent Heart Attack Trial (ALLHAT), 140 mm Hg in the 
HOT trial, and 144 mm Hg in the UKPDS.1,2,15 Finally, the 
same cohort studies that suggest a small benefit from reducing 
SBP from 140 to 130 mm Hg also found a large increase in CV 
mortality in patients with DBP below 70 mm Hg, especially 

n Table 2. Blood Pressures and Medications for Patients Not at  
Recommended BP Goals

Medical Record Data Cohort Aa Cohort Bb

BP level, mm Hg

  SBP, mean (SD) 128.3 (6.8) 148.0 (11.4)

  SBP <130,% 37 2

  DBP, mean (SD)   76.4 (8.4)  79.0 (11.1)

  DBP <80,% 39.5 47.2

  DBP <70,% 19 18

Number of antihypertensive agents, % 

  None 28 16

  1 24 32

  2 28 21

  3 or more  20 31

DBP <70 mm Hg or patient on  
>3 antihypertensive agents, %

  31 43

Antihypertensive medication class for 
patients on only 1 medication, %

  ACEI or ARB 65 60

  Thiazide diuretic 21 18

  Beta-blocker 14 18

  Calcium channel blocker   0   5

Antihypertensive medication class for 
patients on 2 or more medications, %

  ACEI or ARB 92 91

  Thiazide diuretic 75 75

  Beta-blocker 50 57

  Calcium channel blocker 32 54

Clinician response to elevated BP, %

  No change in BP medications 96 72

  Increase dose of BP medication(s)   2 14

  Start a new BP medication   2 14

ACEI indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin II receptor 
blocker; BP, blood pressure; DBP, diastolic blood pressure; SBP, systolic blood pressure. 
aCohort A had either SBP of 130-139 and DBP of <90 mm Hg or SBP of <140 and DBP of 
80-89 mm Hg. 
bCohort B had SBP of >140 and/or DBP of >90 mm Hg.
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in those with refractory systolic hypertension for whom pulse 
pressures became high. Although many argue that this asso-
ciation is not causal, this finding has been found consistently 
in the best available epidemiologic evidence. A plausible bio-
logic mechanism exists—the heart is unique in getting most 
of its circulation during diastole. If this finding is causal, then 
overaggressive treatment of refractory systolic hypertension 
could substantially increase risk of CV mortality.2,4,9,16 

These findings do not suggest that further efforts to im-
prove BP control in these patients are necessarily inappropri-
ate, only that the treatment is controversial and goes beyond 
the current evidence. It seems likely that those patients on 3 
to 4 medications but not at the BP goal are a heterogeneous 
group, including (1) those who are refractory to treatment, (2) 
those who are optimally treated but had an isolated elevated 
measure at their last visit, (3) those who are nonadherent to 
treatment, and (4) those for whom a different combination 
of medications might work better. Providers and healthcare 
systems should be encouraged to work with patients by using a 
shared decision-making process to address nonadherence and 
optimize antihypertensive treatment. Some might argue that 
concerns about overtreatment are unfounded, because provid-
ers should not worry about a measure when further treatment 
is not in the patient’s best interest and that these measures 
are meant to be used at the population level, not for guid-
ing individual decisions. This point of view can be quite valid 
when exceptions to the rule are infrequent or when the costs 
and risks of further intervention are small, but we personally 
believe this argument is not valid when a large proportion of 
those not meeting the measure are receiving care that is ap-
propriate, or even preferable, to costly and potentially harmful 
care that is encouraged and rewarded by the measure.4,17,18

Therefore, our results suggest that the conditions that con-
cerned the Diabetes Technical Expert Panel and the Ameri-
can College of Physicians’ Guideline Committee are common, 
warranting a re-examination of the new, and perhaps even 
the established, HEDIS BP measures. A commentary written 
by Pawlson states that the National Committee for Quality 
Assurance is in full agreement that more refined measures 
are needed.19 However, he notes that lack of funding and dif-
ficulties in obtaining clinically detailed data are barriers to 
advancing ambulatory care quality measures. One simple re-
finement that would not require the collection of additional 
data would be to count the BP measure as being met when 
either (1) DBP is <80 and SBP is <130 mm Hg or (2) DBP 
is <70, thus no longer requiring further intensification once a 
patient’s DBP drops below 70 mm Hg. This would not com-
pletely address the concern about promoting polypharmacy, 
especially in younger patients with marked hypertension, but 
would address concerns about potential dangers in pushing 
DBP to low levels in those with refractory systolic hyperten-
sion. This change in the performance measure also could po-
tentially decrease inequities in the measure’s accuracy related 
to case mix, especially the age and hypertension severity of a 
clinician or healthcare system’s patient population. Although 
a new performance measure perhaps is not currently feasible 
in most healthcare systems because of limitations in data 
availability, some might argue that a more optimal measure 
also would give credit if the patient is on adequate doses of 
at least 3 BP medications and the medical record documents 
that the primary care physician or the healthcare team/system 
has addressed medication adherence, used shared decision 
making, and offered case management for further treatment 
intensification when desired by the patient. 

n Table 3. Diastolic Blood Pressure and Antihypertensive Medications by Age

Cohort Aa Cohort Bb

Characteristic <65 y >65 y <65 y >65 y

Number of patients 86 38 90 35

DBP <70 mm Hg, % 7 47c 10 40c

Number of antihypertensive agents, %

  None 30 24 19 9

  1 29 11 30 37

  2 25 37 21 20

  3 16 29 30 34

DBP <70 mm Hg and/or patient was  
on >3 antihypertensive agents, %

20 58c 37 60d

DBP indicates diastolic blood pressure; SBP, systolic blood pressure. 
aCohort A had either SBP of 130-139 and DBP of <90 mm Hg or SBP of <140 and DBP of 80-89 mm Hg. 
bCohort B had SBP of >140 and/or DBP of >90 mm Hg. 
cP <.001. 
dP <.05.

.
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Limitations
This study reflects care of patients managed at 1 academic 

medical center, and the results may not generalize to other 
settings. However, these patients were cared for primarily by 
full-time clinicians and represent more than 4700 patients 
with diabetes. In addition, this study reports on patients seen 
between 2005 and 2007, and may not reflect current care. Fi-
nally, the information on a clinician’s reason for not intensi-
fying treatment was limited to medication interventions and 
what was recorded in the medical record.

CONCLUSION
We identified a substantial cohort of elderly patients with 

diabetes and a DBP <70 mm Hg who were on 3 antihyperten-
sive medications at standard doses but who did not meet the 
current performance measurement thresholds for treatment 
of hypertension (<140/90 or <130/80 mm Hg). We suggest 
that such patients be either excluded from performance mea-
sures or be noted for special attention by clinicians to balance 
intensification with risk if they are included.

Author Affiliations: From the College of Pharmacy (HMC) and the De-
partment of Internal Medicine (SJB, CJS, RAH), University of Michigan, 
Ann Arbor, MI; and the Division of Health Services Research and Develop-
ment (SJB, RAH), VA Ann Arbor Healthcare System, Ann Arbor, MI.

Funding Source: This work was supported by the University of Michi-
gan Health System and the VA Health Services Research & Development 
Service (QUERI DIB 98-001), and utilized the services of the Measurement 
Core of the Michigan Diabetes Research and Training Center, supported by 
The National Institute of Diabetes & Digestive & Kidney Diseases, National 
Institutes of Health (P60 DK-20572). The funding agencies had no role in the 
analysis or preparation of this manuscript.

Author Disclosure: The authors (HMC, SJB, CJS, RAH) report no re-
lationship or financial interest with any entity that would pose a conflict of 
interest with the subject matter of this article. 

Authorship Information: Concept and design (HMC, SJB, CJS, RAH); 
acquisition of data (HMC, SJB, CJS); analysis and interpretation of data 
(SJB, RAH); drafting of the manuscript (HMC); critical revision of the man-
uscript for important intellectual content (HMC, SJB, CJS, RAH); statistical 
analysis (SJB, RAH); obtaining funding (RAH); administrative, technical, or 
logistic support (HMC, SJB, CJS); and supervision (HMC, CJS). 

Address correspondence to: Hae Mi Choe, PharmD, College of Phar-
macy, University of Michigan, 4260 Plymouth Rd, Ann Arbor, MI 48109. 
E-mail: haemi@umich.edu.

REFERENCES
1. Tight blood pressure control and risk of macrovascular and micro-
vascular complications in type 2 diabetes: UKPDS 38. UK Prospec-
tive Diabetes Study Group [published correction appears in BMJ. 
1999;318(7175):29]. BMJ. 1998;317(7160):703-713. 

2. Hansson L, Zanchetti A, Carruthers SG, et al. Effects of inten-
sive blood-pressure lowering and low-dose aspirin in patients 
with hypertension: principal results of the Hypertension Optimal 
Treatment (HOT) randomised trial. HOT Study Group. Lancet. 
1998;351(9118):1755-1762. 
3. Prevention of stroke by antihypertensive drug treatment in older 
persons with isolated systolic hypertension. Final results of the Sys-
tolic Hypertension in the Elderly Program (SHEP). SHEP Cooperative 
Research Group. JAMA. 1991;265(24):3255-3264. 
4. Hayward RA. All-or-nothing treatment targets make bad perfor-
mance measures. Am J Manag Care. 2007;13(3):126-128. 
5. American Diabetes Association. Standards of medical care in diabe-
tes—2007. Diabetes Care. 2007;30(suppl 1):S4-S41.
6. National High Blood Pressure Education Program, National Heart, 
Lung, and Blood Institute, National Institutes of Health. The Seventh 
Report of the Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure. Washington, DC; 
August 2004. NIH publication 04-5230. http://www.nhlbi.nih.gov/
guidelines/hypertension/jnc7full.pdf. Accessed November 30, 2009.
7. National Committee for Quality Assurance. The State of Health Care 
Quality 2007. Washington, DC; 2007. http://www.ncqa.org/tabid/136/
Default.aspx. Accessed November 30, 2009.
8. Higashi T, Wenger NS, Adams JL, et al. Relationship between 
number of medical conditions and quality of care. N Engl J Med. 
2007;356(24):2496-2504. 
9. Somes GW, Pahor M, Shorr RI, Cushman WC, Applegate WB. The 
role of diastolic blood pressure when treating isolated systolic hyper-
tension. Arch Intern Med. 1999;159(17):2004-2009. 
10. Kerr EA, Gerzoff RB, Krein SL, et al. Diabetes care quality in the 
Veterans Affairs health care system and commercial managed care: 
the TRIAD study. Ann Intern Med. 2004;141(4):272-281.
11. Krumholz HM, Lee TH. Redefining quality—implications of recent 
clinical trials. N Engl J Med. 2008;358(24):2537-2539. 
12. Kerr EA, Zikmund-Fisher BJ, Klamerus ML, Subramanian U, Hogan 
MM, Hofer TP. The role of clinical uncertainty in treatment decisions 
for diabetic patients with uncontrolled blood pressure. Ann Intern 
Med. 2008;148(10):717-727.
13. ONTARGET Investigators, Yusuf S, Teo KK, Pogue J, et al. Telmisar-
tan, ramipril, or both in patients at high risk for vascular events.  
N Engl J Med. 2008;358(15):1547-1559.
14. Adler AI, Stratton IM, Neil HA, et al. Association of systolic blood 
pressure with macrovascular and microvascular complications of 
type 2 diabetes (UKPDS 36): prospective observational study. BMJ. 
2000;321(7258):412-419.
15. ALLHAT Officers and Coordinators for the ALLHAT Collabora-
tive Research Group. The Antihypertensive and Lipid-Lowering 
Treatment to Prevent Heart Attack Trial. Major outcomes in high-risk 
hypertensive patients randomized to angiotensin-converting enzyme 
inhibitor or calcium channel blocker vs diuretic: the Antihypertensive 
and Lipid-Lowering Treatment to Prevent Heart Attack Trial (ALLHAT) 
[published corrections appear in JAMA. 2003;289(2):178 and JAMA. 
2004;291(18):2196]. JAMA. 2002;288(23):2981-2997. 
16. Messerli FH, Giuseppe Mancia G, Conti CR, et al. Dogma disputed: 
can aggressively lowering blood pressure in hypertensive patients 
with coronary artery disease be dangerous? Ann Intern Med. 2006; 
144(12):884-893.
17. Kerr EA, Krein SL, Vijan S, Hofer TP, Hayward RA. Avoiding 
pitfalls in chronic disease quality measurement: a case for the 
next generation of technical quality measures. Am J Manag Care. 
2001;7(11):1033-1043.
18. Hayward RA, Kerr EA, Krein S, Hofer TP. Quality improvement ini-
tiatives: issues in moving from diabetes guidelines to policy. Diabetes 
Care. 2004;27(suppl 2):B54-B60.
19. Pawlson LG. The past as prologue: future directions in clinical 
performance measurement in ambulatory care. Am J Manag Care. 
2007;13(11):594-596. n


