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Patients With Undiagnosed Hypertension
Hiding in Plain Sight

According to the 2011-2012 National Health and
Nutrition Examination Survey (NHANES), a nationally
representative, cross-sectional survey of the noninsti-
tutionalized US population that combines interviews
and physical examinations, 1 of 3 US adults (estimated
at approximately 71 million people) has high blood
pressure and almost half of these individuals (48.2%)
do not have their blood pressure under control.1 Closer
examination of the population with uncontrolled blood
pressure reveals that 36.2% (estimated at approxi-
mately 13 million people) are neither aware of their
hypertension nor taking antihypertensive medications.1

A common assumption might be that these indi-
viduals are among the uninsured population without
regular access to the health care system and who, con-
sequently, have not had an opportunity for detection and
diagnosis of hypertension. However, data from analy-
sis of 2009-2012 NHANES show that among the un-
aware, untreated, and uncontrolled hypertensive popu-
lation, 81.8% have health insurance, 82.5% have a usual
source of care, and 61.7% have received care 2 or more

times in the past year (written communication from
Cathleen Gillespie, MS, Centers for Disease Control and
Prevention, October 30, 2014). These data suggest that
potentially millions of people with uncontrolled high
blood pressure are being seen by health care profes-
sionals each year but remain undiagnosed and “hiding
in plain sight” within clinical settings.

Million Hearts is a federal initiative launched by the
US Department of Health and Human Services in 2012
with the goal of preventing 1 million myocardial infarc-
tions and strokes by 2017 by implementing proven in-
terventions in clinical settings and communities. Upon
inception, this initiative focused on blood pressure con-
trol as one of the most important clinical preventive ser-
vices for heart disease and stroke.2 Through efforts to
identify and disseminate best practices, it became ap-
parent that some health care systems have, in their at-
tempts to improve blood pressure control, discovered
that some patients are at risk for undiagnosed hyper-
tension. These “at-risk” patients were seen regularly, of-
ten multiple times in the previous year, and had mul-

tiple high blood pressure readings documented, but they
had not been diagnosed as having hypertension.

To address this issue, some practices use health
information technology to identify patients with undi-
agnosed hypertension. Most follow a similar process of
(1) establishing clinical criteria for potential undiag-
nosed hypertension, (2) searching the electronic health
record (EHR) data for patients that met the clinical cri-
teria, and (3) determining a plan for addressing the
identified population.

NorthShore University Health System used its
EHR to detect individuals with undiagnosed hyperten-
sion in its primary care network. Using an enterprise-
wide data warehouse of records from 2009 and 2010,
NorthShore embedded several algorithms into the
EHR to identify patients at risk for undiagnosed hyper-
tension and then implemented a diagnostic protocol
using an automated office blood pressure (AOBP)
machine to verify whether patients identified by the
algorithms actually had hypertension. Of the 520
patients who were identified by the algorithms and

had a subsequent visit during which an
AOBP was measured, 246 (47%) were
found to have hyper tension and
another 185 (36%) were determined to
have “white coat” hypertension, prehy-
pertension, or elevated blood pressure
(all based on International Classification
of Diseases, Ninth Revision, Clinical
Modification [ICD-9-CM] codes). Rakotz
and colleagues3 also reviewed 50 ran-
domly selected patient charts from the

cohort identified by the algorithms to validate that
patients had undiagnosed hypertension and not
undocumented hypertension. Of the 50 patients, 2
patients (4%) had physician notes that mentioned
hypertension; only 1 of those 2 patients and an addi-
tional patient (4%) received antihypertensive medica-
tions despite not having a hypertension-related diag-
nosis code.

Geisinger Health System used EHR data from more
than 400 000 adult outpatients with at least 3 encoun-
ters between January 1, 2004, and December 31, 2008,
to identify patients with hypertension based on the clini-
cal problem list, the ICD-9-CM diagnosis associated with
a clinical encounter, antihypertensive medications pre-
scribed, or 2 elevated clinical blood pressure values
(2 systolic measures �140 or 2 diastolic measures �90)
based on the Seventh Joint National Committee (JNC 7)
criteria. More than 106 000 patients met 1 or more of
the above criteria and, among those, 30% had not been
identified as hypertensive based on the 3 physician-
dependent criteria (ie, problem list documentation,
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ICD-9-CM diagnosis code assignment, or antihypertensive prescrip-
tion), despite having 2 or more elevated blood pressure readings.
These patients represent a large pool for which further clinical in-
tervention should be considered.4

The Palo Alto Medical Foundation examined a cross-sectional
sample of EHR records from more than 250 000 adult patients,
active between 2006 and 2008, and found that among patients
with 2 or more blood pressure readings of 140/90 or higher, an
antihypertensive medication prescription, or both, 37.1% did not
have an ICD-9-CM code for hypertension. Using this broader defi-
nition of hypertension, Banerjee and colleagues5 determined the
health system hypertension prevalence was 28.7%, much higher
than the 18.0% prevalence found when using diagnosis codes
only. Through predictive modeling, the authors found that having
a hypertension diagnosis was associated with significantly higher
medication treatment rates (92.6% diagnosed vs 15.8% undiag-
nosed, P < .001).

Baus and colleagues6 assessed issues with the structure, con-
sistency, and completeness of EHR data as those data pertain to hy-
pertension diagnosis. In this retrospective study of essential hyper-
tension in all active patients as of December 31, 2010, from 11 primary
care centers in West Virginia, the authors used the Chronic Disease
Electronic Management System, public-domain registry program to
query EHR data for 3 mutually exclusive groups of patients with hy-
pertension: patients with ICD-9-CM code 401, patients with 2 or more
blood pressure readings of 140/90 or higher, and patients with a di-
agnosis of essential hypertension based on free-text entries. The
query identified 14 893 patients; 13.3% had 2 or more elevated blood
pressure readings (n = 1076) or free-text diagnosis (n = 898) only.
The percent of missed potentially hypertensive patients varied across
the 11 sites from 3.6% to 47.9%.

These examples indicate that when EHR data for a patient popu-
lation are closely examined, up to approximately 40% of patients
who meet clinical criteria for hypertension may not have been as-
signed a diagnosis code. These patients are less likely to receive
treatment3,5 and remain at increased risk for myocardial infarction,
stroke, and kidney or heart failure. Moreover, because perfor-
mance measures for blood pressure control typically rely on the use
of ICD-9-CM codes to generate measure denominators, hyperten-

sive patients without a diagnosis code are excluded from quality met-
rics, resulting in a potentially inaccurate and inflated blood pres-
sure control rate for the population.

Health care professionals can identify and treat patients in their
practices whose hypertension has not been diagnosed, by taking sev-
eral steps. First, assess practice data, as undertaken in the ex-
amples described. Among the approaches are querying an EHR reg-
istry, extracting data using quality improvement software, and
embedding automated algorithms into the EHR. Practices should se-
lect the clinical criteria to be applied from the published literature
using the most current evidence-based criteria available.7-10

Second, adopt a systematic approach to assess patients iden-
tified as potentially having hypertension. Design care pathways that
direct patients at risk to appropriate confirmatory studies and timely
follow-up with the treating clinician. For patients confirmed to have
hypertension, institute standardized treatment algorithms and at
least monthly feedback to the clinical care team to help patients
achieve and maintain blood pressure control.

Third, estimate the hypertension prevalence of the practice
[(adult patients with a diagnosis of essential hypertension / adult
patients) × 100] and compare the estimate to the national esti-
mate of 29.1%.1 Alternatively, use valid state or local prevalence es-
timates as comparisons. Although patient population characteris-
tics vary across practices, a prevalence estimate that is considerably
below national or local estimates signals the need for additional sys-
tematic searching for those patients with patterns of elevated blood
pressure whose hypertension has not yet been diagnosed. This is
particularly important for practices that provide care for the non-
Hispanic black population or individuals older than age 60 years, as
these groups have hypertension prevalence rates of 42.1% and
65.0%, respectively.1 Comparing practice prevalence to national or
local values could add much needed context to blood pressure con-
trol rates and may help identify patients who might benefit from ad-
ditional clinical action.

The nation can and must improve hypertension control to re-
duce preventable myocardial infarctions and strokes. However, im-
provement can only occur if all patients with hypertension are
promptly identified, accurately diagnosed, and provided with
evidence-based treatment and support.
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