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INTRODUCTION

Hypertension is common, present in nearly 50% of adults aged
20 and older and almost 80% of adults 65 and older.1 We
assessed blood pressure (BP) control, prescribing and counsel-
ing patterns for hypertensive patients seen in primary care over
10 years (2007–2016).

METHODS

Using the National Ambulatory Medical Care Survey
(NAMCS), we identified adults with hypertension based on
provider identification of hypertension on the list of chronic
diseases. Systolic blood pressure (SBP) control was stratified
as SBP < 120 mmHg, 120–129 mmHg, 130–139 mmHg,
140–149 mmHg, 150–159 mmHg, and ≥ 160 mmHg. Diastol-
ic blood pressure (DBP)≥ 90 mmHg was also evaluated. We
determined whether medications were antihypertensive and if
they were newly prescribed. Frequency of exercise and dietary
counseling was also analyzed with appropriate weights using
the survey command in STATA (v15.2, College Station, TX).
A priori, we analyzed for trend in improvement in BP control
and use of multidrug therapy using the nptrend test, a
nonparametric test for trend across ordered groups.

RESULTS

During visits between 2007 and 2016, there was a modest
improvement in SBP control. Initially, 36–37% of encounters
were at or above the currently accepted goal of 140mmHg. By
the end of the study period, 31–33% of encounters were above
goal (Table 1), a statistically significant (p < 0.0001), though
modest, improvement. This change was mostly driven by
reductions in SBP above 150 mmHg, with SBP between 140
and 149 mmHg remaining stable over the study period. Dia-
stolic blood pressure also had a clinically small, but statisti-
cally significant, improvement (p < 0.0005). The use of mul-
tidrug therapy increased slightly over the study period (p <
0.0005) (Table 2). Angiotensin-converting enzyme (ACE)
inhibitors were the most common class of antihypertensives

prescribed, followed by calcium channel blockers (CCBs) and
beta-blockers. The types of antihypertensive medications pre-
scribed remained consistent except for CCBs and thiazides,
which both increased over time (Table 2). Patients with SBP ≥
140 mmHg infrequently received a new medication, ranging
from 4 to 15% of the time (Table 2). Dietary and exercise
counseling was invariably low (Table 2).

DISCUSSION

NAMCS focuses on ambulatory visits, and our analysis
uniquely focuses on blood pressure control in primary care.
Our data shows that blood pressure control has modestly
improved among primary care patients over the last decade,
mostly in the first 4 years of the study period without clinically
significant gains after that. This mirrors National Health and
Nutrition Examination Survey (NHANES) data which also
found a plateau in improvement after 2010.2 Similar to
NHANES, we used SBP of 140 mmHg to define control
throughout our study period for all patients. We did not
incorporate the relaxed 2014 Eighth Joint National Committee
(JNC 8) guidelines in our results, as the Systolic Blood Pres-
sure Intervention Trial (SPRINT) was published soon after,
which challenged more lenient goals for older patients.3

We suspect that the improvement in control is likely the
result of an increase in the number of medications prescribed,
especially multidrug therapy, an important approach to im-
proving hypertension control.4 The plateau in improvement
could be a result of clinical inertia; new medications were
prescribed in very few patients who had elevated SBP. Recent
publications identify clinical inertia as a major barrier and the
need for treatment intensification as a vital component of
improving hypertension control.5 We also saw that counseling
was underutilized even when hypertension was the primary
reason for the visit.
Our study has several limitations. First is the reliance of

NAMCS on provider documentation, which has been found to
be accurate for procedures and examinations, but underreports
behavioral interventions, such as counseling, compared with
direct observation.6 Even considering the likelihood of
underreporting, our data suggests that exercise and dietary
counseling are low. Second, we are unable to evaluate changes
in medication dosing or adherence. This may incorrectly as-
sume that providers are not addressing uncontrolled blood
pressure because they do not prescribe a new medication.
Despite these limitations, medication intensification and
counseling use are markedly low in our study and we
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Table 1 Characteristics and Blood Pressure Control in NAMCS Primary Care Visits, 2007–2016

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Primary care visits (weighted) 3.35E8 3.46E8 3.61E8 3.22E8 3.28E8 2.87E8 3.14E8 2.99E8 3.11E8 2.65E8
Primary care visits (unweighted) 8653 8705 9435 7590 7844 17,916 13,666 12,892 3709 2466
Age in years (mean) 54.1 54.5 54.8 54.0 54.6 54.5 55.2 48.2 56.0 55.1
Sex (% female) 61% 62% 61% 61% 60% 60% 60% 58% 61% 61%
Race
White 85% 85% 85% 84% 82% 85% 85% 84% 78% 85%
Black 11% 11% 11% 12% 12% 10% 10% 10% 13% 10%
Asian 3% 4% 4% 4% 5% 4% 3% 5% 9% 3%
Other 1% < 1% < 1% < 1% 1% 1% 1% 1% < 1% 2%

Diagnosis of HTN 38% 38% 44% 40% 43% 37% 40% 41% 48% 44%
HTN as primary reason for visit 11% 6% 11% 10% 9% 9% 5% 10% 11% 10%
Blood pressure control, percent above generally accepted goal
SBP ≥ 140 mmHg 37% 37% 36% 33% 31% 33% 32% 31% 33% 33%
DBP ≥ 90 mmHg 12% 10% 9% 11% 8% 8% 10% 8% 9% 8%

Systolic blood pressure control categories
SBP < 120 mmHg 18% 19% 20% 21% 21% 20% 21% 21% 21% 20%
SBP 120–129 mmHg 22% 22% 24% 24% 24% 24% 25% 24% 25% 23%
SBP 130–139 mmHg 23% 22% 21% 22% 24% 23% 23% 24% 22% 25%
SBP 140–149 mmHg 18% 17% 17% 16% 16% 16% 16% 16% 17% 18%
SBP 150–159 mmHg 9% 10% 9% 8% 7% 9% 8% 8% 8% 8%
SBP ≥ 160 mmHg 10% 10% 10% 9% 8% 8% 8% 7% 8% 7%

Table 2 Antihypertensive Medication and Counseling Rates in NAMCS Primary Care Visits, 2007–2016

2007
(%)

2008
(%)

2009
(%)

2010
(%)

2011
(%)

2012
(%)

2013
(%)

2014
(%)

2015
(%)

2016
(%)

Number of antihypertensive medications
0 49 44 44 43 48 39 41 39 38 40
1 27 30 28 29 26 27 29 27 26 26
2 16 16 17 17 16 20 20 20 20 20
3 6 7 8 8 7 9 8 10 10 10
4 2 2 2 2 2 3 2 4 4 4
5 .4 .4 .4 .3 .4 .5 .2 .9 1 1
6–7 .01 .07 .04 .08 .03 .03 .06 .007 .007 .002

Medication class
ACE inhibitor 41 44 45 51 50 48 49 45 47 50
Aldosterone antag* 1 .9 1 1 1 2 2 2 2 2
Alpha-blocker 4 3 3 3 4 3 3 4 3 3
ARB† 27 27 28 25 22 28 28 29 29 26
Beta-blocker 27 28 30 27 27 32 34 35 28 32
CCB 23 28 27 27 29 31 32 33 42 36
Central-acting 3 3 3 5 4 3 3 4 2 5
Thiazide 15 14 15 20 16 19 22 21 25 21
Loop 10 10 10 8 11 10 10 10 10 11
Vasodilator 0.6 1 0.9 0.9 2 2 2 2 2 3

New medication if SBP ≥ 140
mmHg

10 10 10 11 15 7 6 5 4 5

Received dietary counseling if HTN
was primary diagnosis

24 27 27 23 23 14 18 18 32 29

Received exercise counseling if
HTN was primary diagnosis

16 20 20 16 16 10 13 12 22 21

*Aldosterone antagonist
†Angiotensin receptor blocker
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recommend continued attention to these variables, as well as
resisting clinical inertia, as ways to improve blood pressure
control in the USA.
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