ORIGINAL PAPER

Different Definitions of Prevalent Hypertension Impact: The Clinical
Epidemiology of Hypertension and Attainment of Healthy People Goals

Brent M. Egan, MD;* Yumin Zhao, PhD

From the General Medlicine Division, Department of Medicine, Medlical University of South Carolina, Charleston, SC

Prevalent hypertension in National Health and Nutrition
Examination Surveys (NHANES) is traditionally defined as
blood pressure (BP) >140 mm Hg systolic and/or >90
diastolic and/or currently taking antihypertensive medica-
tions. When estimating prevalent hypertension, American
Heart Association (AHA) statistical updates include the tradi-
tional definition of hypertension (tHTN) and untreated individ-
uals with nonhypertensive BP told twice that they were
hypertensive (nontraditional [ntHTN]). The characteristics of
ntHTN and their impact on the clinical epidemiology of
hypertension and Healthy People prevention and control
goals are undefined. NHANES 1999-2002, 2003-2006, and
2007-2010 were analyzed. The ntHTN group was younger and
had less diabetes and lower BP thanthe tHTN group but higher

BP than the normotensive group. When classifying ntHTN as
hypertensive, prevalent hypertension increased approxi-
mately 3% and control 5% to 6% across NHANES periods.
In 2007-2010, the Healthy People 2010 goal of controlling BP
in 50% of all hypertensive patientss was attained when ntHTN
was classified as hypertension (56.5% [95% confidence
interval (Cl), 54.2-58.7]) and nonhypertension (51.8% [95%
Cl, 49.6-53.9]). When including ntHTN in prevalent hyperten-
sion estimates, the Healthy People 2020 goal of controlling
BP in 60% of hypertensive patients becomes more attainable,
whereas reducing prevalent hypertension to 26.9% (31.8%
[95% Cl, 30.5-33.1]) vs 28.7% [95% Cl, 27.5-30.0]) becomes
more challenging. J Clin Hypertens 2013;15:154-161. ©2012
Wiley Periodicals, Inc

Hypertension is a prevalent risk factor for cardiovascu-
lar and chronic kldney disease as well as premature
disability and death.! US Healthy People goals for
hypertension prevention and control further attest to the
public health importance of this diagnosis.”> Temporal
trends in the prevalence, awareness, treatment, and
control of hypertension are of major public health
importance and an indirect measure of the effectiveness
of healthcare policy and delivery in attaining key public
health objectives.

National Health and Nutrition Examination Survey
(NHANES) data for 1988-1994 and 1999-2008 dem-
onstrated that hypertension awareness, treatment, and
control all increased significantly over time. Hyperten—
sion control to blood pressure (BP) <140/<90 mm Hg
rose from an estimated 23.7% of all hypertenswe
patients in 1988 to 1994 to 50.1% in 2007 to 2008,*
which met the Healthy People 2010 goal of controlhng
BP in 50% of all hypertensive patients.” In contrast,
prevalent hypertension rose from 25.4% in 1988 to
1994 to 29.0% in 2007 to 2008, which rendered the
goal of reducing prevalent hypertension to 16.0% by
2010 essentially unattainable.

Healthy People 2020 goals include reducing prevalent
hypertensmn to 26.9% or roughly 10% from current
levels.> Moreover, the hypertension control goal for all
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hypertensive patients, which includes unaware and
untreated patients, was raised from 50% in 2010 to
60% in 2020. Definitions of hypertension prevalence
and control are of fundamental importance in assessing
progress toward Healthy People BP objectives.

Traditionally, prevalent hypertension (tHTN) in
NHANES is defined as systolic BP > 140 mm Hg and/
or diastolic BP > 90 mm Hg and/or by patients affirm-
ing that they are currently taking prescribed medication
to lower BP.*” NHANES reports from the US Depart-
ment of Health and Human Services, National Institutes
of Health, Centers for Disease Control, and the
American Heart Association annual statistical update®’
also included as hypertension untreated individuals with
nonhypertensive BP told twice by a physician that they
had hypertension, ie, nontraditional hypertension
(ntHTN).

Clinical characteristics of individuals with ntHTN
and their impact on the clinical epidemiology of
hypertension in the United States and Healthy People
goals have not been systematically quantified. Thus, the
3 main objectives of this report are to: (1) describe
clinical characteristics of ntHTN and to define their
impact on the (2) clinical epidemiology of hypertension
and (3) Healthy People goals. The report also assesses
the mpact of defining hypertension control as <140/
<90 mm Hg for all patients rather than <140/
<90 mm Hg in patients without and <130/<80 mm Hg
in patients with diabetes and/or chronic kidney disease.

METHODS

NHANES 1999-2010 were conducted by the Centers
for Disease Control and Prevention National Center for
Health Statistics (NCHS).”'* NHANES volunteers were
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selected using stratified, multistage probability sampling
of the noninstitutionalized US population. All adults
provided written informed consent ap?roved by the
NCHS institutional/ethics review board.

Definitions

Race/ethnicity was determined by self report and
separated into non-Hispanic white (white), non-
Hispanic black (black), Hispanic ethnicity of any race
as described.*’ The numbers and percentages of indi-
viduals of other races including American Indian,
Alaskan Native, Asian or Pacific Islander and other
race not specified were relatively small and categorized
as ‘Other.

Height and weight were measured without shoes.
Body mass index (BMI) was calculated as weight in
kilograms divided by height in meters squared.

BP was measured with the same methods across
NHANES 1999-2010.*'" In brief, trained physicians
measured BP using a mercury sphygmomanometer and
appropriately sized arm cuff on patients after 5 minutes
of seated rest. Individuals without recorded BP values
were excluded. Mean systolic and diastolic BPs were
determined as recommended in NHANES reporting
guidelines. The majority of patients had 3 recorded BP
values, and the mean of the second and third values was
used in analyses. For individuals with two recorded BP
values, the second BP alone was used. For individuals
with one BP measurement, the single value was used. In
all survey periods, >90% of patients had >2 BP
measurements.

Hypertension was defined as mean systolic BP >
140 mm Hg and/or mean diastolic BP >90 mm Hg
and/or a positive response to the question “Are you
currently taking medication to lower your BP?”* 71!
Untreated individuals with BP <140/<90 mm Hg who
reportedly were told twice by a physician that they were
hypertensive (ntHTN) were also designated as hyper-
tensive in some analyses.®

Awareness of hypertension was determined by hyper-
tensive patients answering “yes” to the question, “Have
you ever been told by a doctor or other healthcare
profejs;onal that you had hypertension, also called high
BpP?”

Treatment of hypertension was defined by patients
responding “yes” to the question, “Because of your
hypertenswn/hl%h BP, are you now taking prescribed
medicine?”*

Control of hypertension was defined as BP <140/
<90 mm Hg across all survey periods, although the BP
goals for high-risk subgro ups including diabetics was
lower for 1999 to 2010."'% Recent evidence does not
clearly support a goal systolic BP <140 mm Hg for
diabetic patients or those with nonproteinuric hyper-
tensive renal disease.'®'* For these reasons and to
facilitate comparisons across the 3 NHANES study
periods, this report focuses primarily on goal BP <140/
<90 mm Hg for all hypertensive patients. To address
the secondary study objective, differences in BP control
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rates between the goal of <140/<90 mm Hg for all
patients and <140/<90 mm Hg for patients without and
<130/<80 mm Hg for patients with diabetes and/or
chronic kidney disease (CKD) are reported.

CKD was defined as an estlmated glomerular filtra-
tion rate (eGFR) <60 mL/1.7 m*min and/or urine
albumin:creatinine > 300 mg/g.'>'® Serum creatinine
values were ad]usted to facilitate comparisons of eGFR
across surveys. "

Diabetes mellitus was defined by a positive response
to “Have you ever been told by a doctor that you have
diabetes?” and/or “Are you now taking insulin?” and/or
“Are you now taking diabetes pills to lower your blood
sugar?” The definition did not include patients with
only fasting plasma 9gluc0se >126 mg/dL, ie, “undiag-
nosed diabetes.”

Data Analysis

The NHANES Analytic and Reporting Guidelines were
followed. SAS callable SUDAAN version 10.0.1 (SAS
Institute, Cary, NC) was used for all analyses to account
for the complex NHANES sampling design. Standard
errors were estimated using Taylor series linearization.
To compare prevalence, awareness, treatment, and
control rates across surveys, age-adjustment to the US
2000 census data was performed on all NHANES
periods in SUDAAN DESCRIPT procedure. For
Tables I and II, the CROSSTAB procedure was used
for categorical variables and the DESCRIPT procedure
was used for continuous variables. Pair-wise compari-
sons between the 3 NHANES periods were conducted
using ¢ tests of weighted means and z tests of weighted
proportions with the weight equal to the standard errors
estimated from the above-mentioned SUDAAN proce-
dures. Since multiple statistical comparisons were per-
formed among the 3 NHANES time periods, 2-sided
P values <.01 were accepted as statistically significant.
P values <.05 were accepted as significant when two
groups were compared.

RESULTS
The stepwise process by which the study sample of 31,659
adults was derived from the NHANES 1999-2010
database is depicted in Figure 1. Selected characteristics
of all adults included in the NHANES 1999-2002, 2003~
2006, and 2007-2010 time periods are provided in
Table I. Mean age increased by nearly 2 years across
surveys but remained in the mid-40s. Systolic and
diastolic BP declined over time in all adults combined,
whereas only diastolic BP declined in nonhypertensive
individuals. The proportion of adults classified with stage
2 hypertension was lower in 2007-2010, whereas the
proportion with normal BP was greater than in the two
earlier time periods. Mean BMI and the proportion of
obese adults increased with time. The percentage of
adults with diagnosed diabetes mellitus increased over
time and the proportion with CKD did not change.
Descriptive characteristics of hypertensive patients
defined by BP >140/>90 mm Hg and/or reported
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TABLE |. Selected Characteristics of All Adult Patients Who Had BP Measured in 3 NHANES Time Periods

NHANES 1999-2002 2003-2006 2007-2010
No. 10,006 9930 11,723
Age, y
Mean 44.1 (43.5-44.8) 45.2 (44.2-46.2) 46.0 (45.4-46.7)%

Sex

Male, % 48.4 (47.4-49.3) 48.6 (47.6-49.5) 48.5 (47.7-49.3)

Female, % 51.6 (50.7-52.6) 51.4 (50.5-52.4) 51.5 (50.7-52.3)
Race

White, % 71.0 (67.2-74.6) 72.2 (67.6-76.4) 68.8 (63.5-73.6)

Black, % 10.5 (8.4-13.2) 11.1 (8.7-14.1) 11.3 (9.3, 13.7)

Hispanic, % 13.8 (10.2-18.4) 11.4 (9.0-14.5) 13.7 (10.4-17.8)

Other race, % 4.6 (3.5-6.1) 5.2 (4.3-6.2) 6.2 (5.0-7.7)
SBP, mm Hg

All patients 122.1 (121.3-123.0) 121.9 (121.2-122.6)2 120.4 (119.8-121.0)*
DBP, mm Hg

All patients 72.3 (71.7-72.9)* 70.5 (70.0-71.0) 69.9 (69.1-70.7)?

>160/>100, %
140-159/90-99, %
120-139/80-89, %
<120/<80, %

5.3 (4.6-6.1)
12.7 (11.8-13.6)
36.3 (35.0-37.6)
45.7 (43.8-47.7)

4.7 (4.2-5.37
12.0 (10.9-13.1)
36.1 (34.8-37.5)
47.2 (45.4-49.0)"

3.2 (2.9-3.5)°
11.2 (10.4-12.0)°
35.0 (33.5-36.5)
50.7 (48.9-52.4)

SBP, mm Hg
Nonhypertensive 114.8 (114.2-115.5) 115.1 (114.6-115.5) 114.5 (113.9-115.0)
DBP, mm Hg
Nonhypertensive 70.4 (69.9-70.9)* 68.6 (68.2-69.0) 68.6 (67.9-69.4)%
120-139/80-89, % 41.4 (39.5-43.4) 39.5 (37.4-41.6) 36.9 (35.0-38.9)%
<120/<80, % 58.6 (56.6-60.5) 60.5 (58.4-62.6 63.1 (61.1-65.0)%
BMI, kg/m?
Mean 27.8 (27.6-28.1) 28.2 (27.9-28.5) 28.5 (28.3-28.7)%
<25.0 36.5 (34.6-38.3) 34.3 (32.5-36.1) 32.3 (30.7-33.9)*
25.0-29.9 34.0 (32.4-35.7) 33.3 (31.9-34.8) 33.4 (32.2-34.7)
>30, % 29.5 (27.7-31.4) 32.4 (30.4-34.4) 34.3 (32.9-35.8)*
Diabetes, % 6.2 (5.5-6.9)° 7.3 (6.6-8.1)° 8.9 (8.1-9.7)
CKD, % 5.6 (5.1-6.1) 6.0 (5.3-6.8) 6.1 (5.5-6.8)

Abbreviations: BMI, body mass index; CKD, chronic kidney disease (estimated GFR <60 mL/1.7 m2/min); DBP, diastolic blood pressure; NHANES,
National Health and Nutrition Examination Surveys; SBP, systolic blood pressure. Symbols in column (a) 1999-2002 indicate P value vs 2003-20086, (b)
2003-2006 vs 2007—2010, and (c) 20072010 vs 1999-2002. 2P<.001. PP<.01.

treatment and (tHTN) and untreated twice-told hyper- normotensive individuals had normal BP <120/<80 mm
tensive patients with nonhypertensive BP (ntHTN) are Hg, whereas the majority of ntHTN individuals had BP
shown in Table II. Among the tHTN group, BP declined in the prehypertension range.

7.5/4.6 mm Hg from 1999-2002 to 2007-2010. The Table IIl provides data on hypertension control

proportion of hypertensive patients with stage 2 and during 3 NHANES time periods from 1999-2010 to 2
stage 1 hypertension each declined 9% to 10% from the levels including: (1) <140/<90 mm Hg for all patients

first to last survey period, whereas the proportion with and (2) <140/<90 for patients without and <130/
BP in the prehypertensive and normal range increased. <80 mm Hg for patients with diabetes and/or CKD.
Mean BMI and the percentage of obese and diabetic Control rates are shown across the 3 time periods and
patients rose with time. Prevalent CKD did not change. for the 2 levels of control excluding and including
Among ntHTN group, the only significant difference patients with ntHTN. Hypertension control increased
was a higher proportion of lean individuals in 2003— significantly with time at both BP goal levels and when
2006 than 2007-2010. The patients in the ntHTN designating ntHTN individuals as either hypertensive or
group were younger than those in the tHTN group. nonhypertensive.
They had a lower proportion of individuals with Table IV provides data on the clinical epidemiology

diabetes and CKD but similar mean BMI values. While of hypertension when comparing NHANES 2007-2008
ntHTN patients had lower systolic and diastolic BP with 2009-2010 using both definitions of prevalent

values than tHTN patients, their BP values were greater hypertension, ie, designating ntHTN patients as nonhy-
than normotensives (Table I). Moreover, the majority of pertensive (Definition A) or hypertensive (Definition B).
156 The Journal of Clinical Hypertension Vol 15 | No 3 | March 2013 Official Journal of the American Society of Hypertension, Inc.
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TABLE Il. Characteristics of Traditional and Untreated Twice-Told Hypertensives With Nonhypertensive BP in 3

NHANES Time Periods

NHANES Time
Period 1999-2002 2003-2006 2007-2010
Group tHTN ntHTN tHTN ntHTN tHTN ntHTN
No. (%) 3150 (26.9) 262 (2.8) 3107 (29.0) 299 (3.1) 4150 (28.7) 355 (2.9)
Age, y 58.4 (57.3-59.5) 41.9 (40.1-43.8) 58.9 (57.5-60.3) 43.1 (41.0-45.1) 59.4 (58.8-60.0) 43.6 (41.8-45.5)
Sex
Male, % 46.4 (44.3-48.6) 49.0 (41.3-56.7) 48.9 (46.9-51) 49.9 (40.7-59.1) 48.3 (46.6-49.9) 46.7 (40.3-53.1)
Female, % 53.6 (51.4-55.7) 51.0 (43.3-58.7) 51.1 (49.0-53.1) 50.1 (40.9-59.3) 51.7 (50.1-53.4) 53.3 (46.9-59.7)
Race
White, % 73.1 (68.5-77.2) 72.4 (65.5-78.4) 74.9 (69.6-79.6) 76.4 (70.0-81.8) 72.3 (66.4-77.6) 66.3 (58.7-73.1)
Black, % 13.3 (10-17.5) 10.9 (7.1-16.4) 13.7 (10.5-17.7) 8.5 (5.6-12.6) 14.3 (11.1-18.1) 14.1 (10.5-18.7)
Hispanic, % 9.7 (6.2-14.9) 11.5 (8.2-15.9) 6.8 (4.5-10.0) 10.1 (7.1-14.0) 8.8 (6.1-12.6) 11.8 (8.2-16.8)
Other race, % 3.9 (2.5-5.8) 5.3 (2.4-11.2) 4.6 (3.5-6.0) 5.1 (2.6-9.5) 4.6 (3.3-6.3) 7.7 (4.8-12.2)
SBP, mm Hg 141.9% (140.7-143.2)  122.3 (120.1-124.4) 138.6° (137.6-139.6) 120.6 (118.8-122.5) 134.4% (133.7-135.2)  120.6 (119.2-121.9)
DBP, mm Hg 77.5% (76.6-78.4) 74.1 (72.5-75.6) 75.0 (74.0-76.1)° 71.7 (70.0-73.4) 72.9 (71.9-73.92 71.7 (70.3-73.0)

BP category Stage 2
>160/>100, %
Stage 1
140-159/90-99, %
Pre-HTN
120-139/80-89, %
Normal
<120/<80, %
BMI, kg/m?
Mean
<25, %
>30, %
Diabetes, %
CKD, %

19.7 (17.3-22.3)°
47.1 (45.1-49.0)%
22.5 (20.3-24.9)%
10.7 (9.3-12.3)
30.1 (29.7-30.5)
21.2 (19.4-23.2)
43.5 (41.2-46.0)

14.0 (12.8-15.3)°
15.1 (13.7-16.6)

69.9 (63.0-76.0)

30.1 (24.0-37.0)

29.8 (28.8-30.9)
25.7 (19.9-32.5)
40.9 (33.4-48.8)
8.1 (5.2-12.3)
6.1 (2.7-13.3)

16.1 (14.4-18.1)
41.1 (38.4-43.9)
27.9 (25.8-30.1)
14.8 (13.2-16.6)°
30.3 (29.9-30.6)°
21.0 (19.2-22.9)
44.8 (42.4-47.3)°

16.6 (15.4-17.7)
15.1 (13.1-17.3)

61.7 (54.5-68.3)
38.3 (31.7-45.5)

29.1 (28.1-30.1)
32.9" (26.8-39.7)
38.6 (30.7-47.1)
9.1 (5.8-14.2)
4.8 (2.6-8.5)

10.6 (9.5-11.8)

37.4 (35.2-39.6)
30.5 (28.7-32.5)
21.5 (19.8-23.2)
30.9 (30.7-31.2)
19.0 (17.3-20.8)

48.8 (46.8-50.8)°

20.5 (18.6-22.5)
15.0 (13.8-16.4)

63.0 (57.1-68.6)

37.0 (31.4-42.9)

30.3 (29.4-31.3)
20.5 (14.7-27.7)
47.2 (40.7-53.8)
6.6 (4.6-9.4)
3.6 (1.9-6.7)

Abbreviations: CKD, chronic kidney disease; BMI, body mass index; DBP, diastolic blood pressure; HTN, hypertension; ntHTN, nontraditional hypertensive;
NHANES, National Health and Nutrition Examination Surveys; SBP, systolic blood pressure; tHTN, traditional hypertensive (defined by blood pressure [BP]

>140/ > 90 mm Hg or nonhypertensive BP and self-report of prescribed medication treatment for hypertension); u2tHT-NHT, untreated, twice-told patients
with nonhypertensive BP. The symbols in the column 1999-2002 indicate the P value for comparison with 2003-2006 within tHTN or u2tHT-NHT group. The
symbols in the column 2003-2006 indicate the P value for comparison with 2007-2010 within tHTN or u2tHT-NHT group. The symbols in the column 2007-2010
indicate the P value for comparison with 1999-2002 within tHTN or u2tHT-NHT group. Bold values in the ntHTN column indicate significant difference vs tHTN

in same time period by nonoverlapping 95% confidence limits. 2P<.001. bp<.01.

With both definitions, prevalence and awareness did not
change within group between the two survey periods,
whereas the proportion of patients treated and con-
trolled (all hypertensives to <140/<90 mm Hg and those
with diabetes and/or CKD to <130/<80 mm Hg were
marginally higher (P values .05-.07) in 2009-2010. As
expected, hypertension control rates were lower when
defined by goal values <140/<90 mm Hg in patients
without and <130/<80 mm Hg in patients with diabetes
mellitus and/or CKD rather than <140/<90 mm Hg for
all patients.

Awareness, treatment, control, and prevalence of
hypertension using both definitions of prevalent hyper-
tension are depicted in Figure 2 for the 3 NHANES time
periods. Hypertension awareness, treatment, and
control increased with time, whereas prevalence did
not change. Hypertension prevalence, awareness, and
control were higher when designating ntHTN as
hypertensive, whereas treatment was lower.

DISCUSSION

The principal objectives of this report were to: (1)
describe clinical characteristics of untreated twice-told
hypertensive patients with nonhypertensive BP,
ie, ntHTN, and assess their impact on the (2) clinical
epidemiology of hypertension in the US and (3)
Healthy People goals. A related objective was to
define the impact of assessing BP control with a goal of
<140/<90 mm Hg for all patients vs <140/<90 mm Hg
in patients without and <130/80 mm Hg in patients
with diabetes and/or CKD on hypertension control
goals.

Clinical Characteristics of ntHTN

The patients in the ntHTN group were younger than
those in the tHTN group and similar in age to the
general adult population (Table I). BMI in ntHTN and
tHTN individuals was similar and higher than all adults

Official Journal of the American Society of Hypertension, Inc.

The Journal of Clinical Hypertension Vol 15 | No 3 | March 2013 157



Twice-Told Hypertensive and Healthy People | Egan and Zhao

NHANES 1999-2010
N=62,160

Age < 18 years

Adults = 18 years
N=35,379

N=26,781

No BP Data

Adults with = 1 BP
N=31,659

N=3,720

Non-hypertensive:
Untreated and BP<140/90

Hypertensive:
BP = 140/90 or on treatment
or twice told
N=11,323

and not twice told hypertension
N=20,336

Untreated, twice told
hypertensive with

Hypertensive:
BP = 140/90 or on treatment
N=10,407

non-hypertensive BP
N=916

FIGURE 1. The process by which the various categories of patients for this report were derived from National Health and Nutrition Examination

Surveys (NHANES) 1999-2010.

combined. The ntHTN patients were less likely to have
diabetes mellitus and CKD than tHTN patients, which
probably reflected their relative youth. BP values in
ntHTN patients were lower than “traditional” hyper-
tensives but higher than normotensives. Of note, BP
values in ntHTN patients were similar to BP in
treated, controlled hypertensive patients reported
previously.?

BP is variable, and there are several errors in
measuringi BP, which often occur in clinical set-
tings."?'"#® Thus, it is not surprising that roughly 3%
of all adults were previously told on 2 occasions that
they were hypertensive but had a nonhypertensive
NHANES examination. In NHANES, BP is measured
according to guidelines including correct positioning of
the patient and a period of rest. According to NHANES
reporting guidelines, the initial reading was not included
in defining mean systolic and diastolic BP values in
>90% of participants who had >2 BP measurements.
In other words, correct positioning and rest prior to BP
measurement and discarding the first reading would
generally lead to lower BP values when compared with a
single, hurried measurement in the usual clinical set-
ting.""*> Of note, >60% of individuals with ntHTN have

prehypertensive range BP values. Moreover, they are
predominantly overweight and obese, both of which
increase risk of future hypertension.”*

The available data do not clearly resolve whether
individuals in NHANES with ntHTN are more appro-
priately classified as hypertensive or nonhypertensive.
NHANES is a critically important dataset for assessing
progress toward major national health objectives, eg,
Healthy People, and indirectly assessing the effective-
ness of healthcare policy and delivery. Thus, inconsis-
tencies in classifying BP status are worth resolving. BP
on repeated visits and/or out-of-office readings, eg, 24-
to 48-hour ambulatory BP monitoring, would enhance
accuracy in defining the clinical epidemiology of
hypertension.

Impact of ntHTN on the Clinical Epidemiology of
Hypertension

The ntHTN group comprised approximately 3% of the
US adult population (Table II), ie, raised estimates of
prevalent hypertension by approximately 3%. Given
234.6 million adults 18 years and older in the US 2010
census,” the estimated number of hypertensive patients
increases by roughly 7 million when ntHTN is included,
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FIGURE 2. The impact of excluding (A) or including (B) untreated,
twice-told hypertensive patients with nonhypertensive blood
pressure (ntHTN) on hypertension prevalence, awareness,
treatment, and control in 3 National Health and Nutrition
Examination Surveys (NHANES) time periods from 1999-2010 are
provided. The actual mean and 95% confidence intervals for each
data point are provided online in Table S1. BP indicates blood
pressure; DM, diabetes mellitus; CKD, chronic kidney disease.

eg, the AHA Statistical Updates.”'® Awareness and
control were higher and the percentage of hypertensive
patients on treatment lower when ntHTN individuals
were classified as hypertensive rather than nonhyper-
tensive (Figure 2).
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The impression that hypertension control in the
United States remains at <50% designated ntHTN
patients as nonhypertensive and included the first BP
measurement in calculating mean systolic and diastolic
BP.2%2” The determination of mean systolic and dia-
stolic BP by including the first reading is consistent with
hypertension guidelines but not with NHANES report-
ing guidelines and leads to higher BP values and lower
control rates for many hypertensive patients. >

Hypertension control is approximately 5% to 6%
higher when ntHTN patients are classified as hyperten-
sive rather than nonhypertensive. Defining BP control as
<140/<90 mm Hg in all patients rather than <140/<90
mm Hg in patients without and <130/<80 mm Hg in
patients with diabetes and/or CKD also raises hyper-
tension control approximately 5% to 6% across 3
different NHANES periods from 1999-2010. Thus,
large absolute differences of approximately 10% to
12% in hypertension control between reports can be
explained by these two factors alone and further
magnified by including the first BP  wvalue
(Table III).%2%2¢28 Of note, Canadian hypertensive
patients met the US Healthy People 2020 goal of 60%
control in 2007 to 2009, with control at 64.6% (95%
confidence interval [CI], 60.0%-69.2%). Their high
level of control was achieved without designating
ntHTN as hypertensive.**

Irrespective of the hypertension control definition, the
time-dependent improvement in hypertension control
was evident across the 3 NHANES time periods
(Table IIT). Moreover, it appeared that progress was
continuing from 2007-2008 to 2009-2010 (Table IV).
The observations attest to the effectiveness of primary
healthcare for improving population health, despite a
growing proportion of uninsured adults in 2009 to
2010.

Impact of ntHTN on Healthy People Goals

When excluding the group with ntHTN, the Healthy
People 2010 goal of controlling 50% of all hypertensive
patients to <140/<90 mm Hg was met (51.8%, 95%ClI,
49.6%—-53.9%) and exceeded when they were included

TABLE Ill. BP Control in 3 NHANES Periods Excluding and Including ntHTN Patients

NHANES Time Period

<140/<90 in all HTN patients
Excluding uHTN

Including uHTN

<140/<90 without and <130/<80
with DM and/or CKD
Excluding uHTN

Including uHTN

19992002
33.3 (30.6-36.0)
39.5 (37.3-41.7)

28.7 (26.1-31.5)
34.6 (32.4-37.0)%

1999-2002. #P<.001.

Abbreviations: BP, blood pressure; CKD, chronic kidney disease; DM, diabetes mellitus; HTN, hypertension; NHANES, National Health and Nutrition
Examination Surveys; ntHTN, nontraditional hypertensive; uHTN, untreated hypertensive. The column 1999-2002 shows the P value for comparison with
2003-2006. The column 2003-2006 shows the P value for comparison with 2007-2010. The column 2007-2010 shows the P value for comparison with

20032006
42.7 (39.9-45.5)
48.5 (45.7-51.4)

2007-2010
51.8 (49.6-53.9)%
56.5 (54.2-58.7)%

36.9 (34.0-39.9)
42.8 (39.9-45.7)%

46.6 (44.2-48.9)
51.6 (49.2-53.9)°
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TABLE IV. Clinical Epidemiology of Hypertension in NHANES 2007-2008 vs 2009-2010: Impact of Untreated
Twice-Told Hypertensive Patients With Nonhypertensive BP

NHANES 2007-2008 2009-2010

Def A No. 2057 2093 P Value
Prevalence, % 29.0 (27.6-30.5) 28.4 (26.3-30.6) .32
Awareness, % 80.7 (78.2-83.0) 81.1 (78.1-83.8) 41
Treated, % 72.7 (70.3-74.9) 75.8 (72.0-79.2) .06
Controlled, % 50.1 (46.8-53.5) 53.3 (50.3-56.3) .07
<140/<90, <130/<80 DM/CKD? 44.7 (41.0-48.4) 48.4 (45.3-51.4) .05
Def B No. 2221 2284

Prevalence, % 32.2 (30.8-33.7) 31.4 (29.3-33.6) .32
Awareness, % 82.6 (80.1-84.9) 83.0 (80.2-85.5) 41
Treated, % 65.5 (63.4-67.6) 68.6 (65.2-71.8) .06
Controlled, % 55.0 (51.4-58.6) 57.8 (54.8-60.8) .07
<140/<90, <130/<80 DM/CKD? 49.8 (45.9-53.7) 53.2 (50.2-56.2) .05
Abbreviations: Def, Definition; A, excluding and B, including untreated, twice-told hypertensive with nonhypertensive BP (ntHTN); DM, diabetes mellitus;
CKD, chronic kidney disease; NHANES, National Health and Nutrition Examination Surveys. ®Hypertension control with blood pressure goal <140<90 mm
Hg in patients without and <130/<80 mm Hg in patients with DM and/or CKD.

(56.5%, 95%CI, 54.2%-58.7%). Hypertension is a
highly prevalent disorder and a major contributor to
morbldlty and mortality from cardiovascular and
CKDs.! Thus, reducing prevalent hypertension is an
important national and international health topic.?” The
US Healthy People goals 2000 and 2010 included
ob]ectlves for reducing prevalent hypertensmn to
16%.%% Recognizing the lack of progress in hyperten-
sion prevention, Healthy People 2020 set a more
credible goal of reducing prevalent hypertension by a
relative 10% to 26.9%. Designating ntHTN patients as
hypertensive raises prevalent hypertension from 28.7%
to 31.8% in 2007-2010 thereby reducing the likelihood
of achieving the Healthy People 2020 goal for prevalent
hypertension.

Conclusions

Individuals with nontraditionally defined hypertension
are younger and less likely to have diabetes and CKD
than traditionally defined hypertensives but are equally
overweight and obese. They comprise approximately
3% of all adults, and thus raised estimates of prevalent
hypertension by approimxately 7 million individuals in
the United States in 2010. Moreover, inclusion of
ntHTN as hypertensive raises hypertension control rates
approximately 5% to 6% and assessing BP control for
all patients at <140/<90 mm hg vs <140/<90 mm Hg in
patietns without and <130/<80 mm Hg for patients with
diabetes and/or CKD also raises control approximately
5% to 6%. Together, these two variables can lead to
10% to 12% absolute differences in hypertension
control between reports. Given the importance of
accurately classifying ntHTN patients in assessing the
clinical epidemiology of hypertension within and
between populations over time, addition of 24-
48-hour ambulatory BP and/or "home BP monltormg

could be useful in correctly assigning BP category
and assessmg the clinical epidemiology of hyper-
tension.” Consistent definitions of prevalent hyperten-
sion and control are essential in assessing the burden of
risk and the effectiveness of healthcare policy and
delivery in moving toward important national health
objectives.
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