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Hypertension is a leading modifiable risk factor for cardiovascu-
lar disease (CVD), and persons living with HIV are at increased
risk for both hypertension and CVD. Therefore, using data from
a nationally representative sample of patients living with HIV,
we assessed missed opportunities for the optimal management
of hypertension.
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Cardiovascular disease (CVD) is a leading cause of morbid-
ity and mortality among people living with HIV (PLWH) [1,
2], and hypertension is a primary modifiable risk factor for
CVD. Some studies suggest that the prevalence of hypertension
among PLWH is higher than among the general population,
possibly explained by a higher prevalence of smoking and HIV-
specific factors such as immune activation, inflammation, and
long-term effects of antiretroviral therapy [3-5]. It is impor-
tant to optimize hypertension screening and management in
this at-risk group in order to decrease complications including
CVD. We estimated prevalence of hypertension overall, as well
as by diagnosis, treatment, and control status in a nationally
representative sample of patients receiving HIV medical care in
the United States.

METHODS

The Medical Monitoring Project (MMP) is a surveillance system
designed to produce nationally representative estimates of the
behavioral and clinical characteristics of HIV-infected adults in
the United States. For the 2013 and 2014 data collection cycles,
US states and territories were sampled, followed by outpatient
facilities providing HIV care within those jurisdictions, and
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finally by HIV-infected adults aged 18 years and older who had
at least 1 medical care visit in a participating facility during
January-April of the referent year.

Data were collected via face-to-face or telephone interviews
and medical record abstractions. A total of 10 184 participants
were interviewed and had a medical record abstracted during
this period. Medical records were abstracted for the 2 years
preceding a respondent’s interview. A more detailed descrip-
tion of the MMP methods is provided elsewhere [6]. In 2013,
response rates were 100% among states/territories, 85.0%
among facilities, and 54.9% among participants with both
interview and medical record abstraction (MRA data). In 2014,
response rates were 100% (states/territories), 86.5% (facilities),
and 55.7% (participants). Information on diagnoses, medica-
tions, and blood pressure readings were collected during MRAs.

MEASUREMENTS

Hypertension was defined using 3 criteria: diagnosis (docu-
mented diagnosis of hypertension), treatment (prescription of
antihypertensive medication), and high blood pressure readings
(an average of the last 2 systolic blood pressures 2140 mm Hg
or diastolic readings 290 mm Hg). These criteria were com-
bined such that a participant was classified as hypertensive if
they met both diagnosis and treatment criteria or they met high
blood pressure reading criteria. Hypertension was categorized
as “undiagnosed and untreated,” “diagnosed and treated,” and
“unclassified.” Patients who were “diagnosed and treated” were
further classified as controlled or uncontrolled (Supplementary
appendix figure).

If a diagnosis of hypertension (or synonyms such as “high
blood pressure” and “essential hypertension”) was abstracted
from the medical records, the respondent met the diagno-
sis criterion. Respondents who had no diagnoses of any kind
abstracted (eg, participants for whom a detailed MRA could not
be conducted) were considered missing diagnosis information.

An extensive list of antihypertensive medication was used to
classify respondents for the treatment criterion (Supplementary
Appendix 1). Respondents who had no medications of any
kind abstracted were considered to be missing treatment
information.

Respondents were classified as having high blood pressure
readings based on the average of the last 2 readings. Those who
had only 1 set of blood pressure readings or those who had no
blood pressure documented were considered to be missing
blood pressure information.

Respondents who had hypertension were subclassified as
follows:
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Undiagnosed and untreated hypertension—met high blood
pressure readings criterion but not diagnosis and treatment
criteria;

Treated and controlled hypertension—met diagnosis and
treatment criteria but not the high blood pressure readings
criterion;

Treated and uncontrolled hypertension—met all 3 criteria;
Unclassified hypertension—respondents who did not fall
into any of the above categories and were missing informa-
tion on any of the 3 criteria, or who met treatment and high
blood pressure readings criteria but did not have a diagno-
sis (because antihypertensives can also be used to treat other
conditions).

DATA ANALYSES

Respondents were excluded if there was not enough informa-
tion to classify them as hypertensive or nonhypertensive using
the aforementioned 3 criteria. We estimated the weighted
prevalence and associated 95% confidence intervals (Cls) of
hypertension, overall and by subcategory (undiagnosed and
untreated, treated and controlled, treated and uncontrolled,
and unclassified). We estimated the prevalence of overall and
undiagnosed and untreated hypertension stratified by sociode-
mographic, behavioral, and clinical characteristics. Rao-Scott
chi-square tests were used to assess differences in the preva-
lence of hypertension by characteristics. Data were weighted for
unequal selection probabilities and nonresponse.

In accordance with the federal human subjects protection
regulations at 45 Code of Federal Regulations 46.101c and
46.102d [7] and with the Guidelines for Defining Public Health
Research and Public Health Non-Research [8], MMP was deter-
mined to be a nonresearch, public health surveillance activ-
ity used as a disease control program or for policy purposes.
As such, MMP is not subject to federal investigational review
board review. Participating states or territories and facilities
obtained local institutional review board approval to conduct
MMP if required locally. Informed consent was obtained from
all interviewed participants.

RESULTS

The analytic sample included 8631 persons. Overall, 42.4%
(95% CI, 40.4-44.5) of PLWH in medical care had hyperten-
sion. Of those, 13.3% (95% CI, 11.7-14.9) were undiagnosed
and untreated, 48.9% (95% CI, 46.7-51.1) were treated and
controlled, 26.3% (95% CI, 24.2-28.3) were treated and uncon-
trolled, and 11.5% (95% CI, 10.4-12.6%) were unclassified.

Hypertension was associated with age, gender, race/ethnicity,
education, income, and body mass index (Table 1). For example,
hypertension was more prevalent among PLWH aged >50 years
than among younger age groups. About half of non-Hispanic
blacks had hypertension compared with 38.9% of non-Hispanic
whites and 33.5% of Hispanics/Latinos.

The prevalence of undiagnosed and untreated hyperten-
sion decreased with increasing age: 39.1%, 27.0%, 16.2%, and
9.4% among PLWH aged 18-29, 30-39, 40-49, and >50 years,
respectively. There were no significant differences in the preva-
lence of untreated hypertension by race/ethnicity. Undiagnosed
and untreated hypertension was more prevalent among recently
incarcerated patients (25.7%) than among others (12.8%).
PLWH who had no health insurance had a higher prevalence
of untreated hypertension than those with health coverage.
Undiagnosed and untreated hypertension was more preva-
lent among PLWH who were not virally suppressed at last
test (17.0%) than among those who were (12.4%) and, though
not statistically significant, was more prevalent among those
who did not have a sustained viral suppression over the past
12 months (15.9%) than among those who had a sustained viral
suppression (12.1%).

DISCUSSION

The prevalence of hypertension among people receiving HIV
care in the United States was 42.4%, which is within the range
of previously published estimates (13.0%-49.0%) [3, 4, 9, 10].
We found that about 1 in 8 patients had undiagnosed and
untreated hypertension. Providers may be missing opportuni-
ties for diagnosing and treating hypertension among patients
who are younger, male, uninsured, and recently incarcerated.
As PLWH may be at increased risk for hypertension and its
complications, including CVD, the importance of hypertension
screening by providers, with the intent to effectively treat, can-
not be overemphasized.

While the proportion with hypertension was lowest among
younger patients (aged 18-29 years), they were more than 4
times as likely to be undiagnosed and untreated as older patients
(aged =50 years). Because young PLWH are least likely to be
virally suppressed [11], it is possible that providers are more
focused on attaining viral suppression than addressing comor-
bidities, such as hypertension, in this group. With PLWH living
longer lives as a result of highly active antiretroviral therapy
[12], younger patients with undiagnosed and untreated hyper-
tension potentially have many years to accrue complications of
untreated and uncontrolled hypertension and therefore would
benefit from early diagnosis and treatment.

Patients who experience difficulty accessing health care
such as those who were recently incarcerated or have no health
insurance were more likely than others to have undiagnosed
and untreated hypertension. We found that patients who were
not virally suppressed at last test were more likely to have their
hypertension undiagnosed and untreated. Because HIV viremia
is associated with increased risk of CVD [13], patients with
undiagnosed and untreated hypertension who are not virally
suppressed may have compounded risk for CVD. These patients
may need additional support to ensure that their HIV infection
and comorbidities are successfully managed.
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This study has limitations. We were unable to directly com-
pare hypertension prevalence among PLWH (42%) with prev-
alence in the general US population (29%) as measured by
the National Health and Nutrition Examination Survey [14]
because of methodologic differences between the 2 population
surveys. We were conservative in our definition of hypertension
by requiring both diagnosis and pharmacological treatment or
high blood pressure readings; therefore, our prevalence may
represent an underestimation of burden of hypertension among
PLWH. MMP data do not indicate whether a patient is receiving
lifestyle modification counseling. If this information were avail-
able and we had considered lifestyle modification as treatment,
our estimates of the overall prevalence of hypertension and
the prevalence of those who were “treated and uncontrolled”
or “treated and controlled” might have been higher. Similarly,
our estimate of the prevalence of untreated hypertension might
have been lower.

In conclusion, PLWH who received medical care in the
United States had a high prevalence of hypertension. Providers
may be missing opportunities to diagnose and treat hyper-
tension among their HIV patients, especially those who are
younger or have less access to care. It is important to improve
hypertension screening and management to prevent CVD out-
comes, for which PLWH have high risk.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader, the
posted materials are not copyedited and are the sole responsibility of the
authors, so questions or comments should be addressed to the corresponding
author.
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