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Abstract
Home blood pressure monitoring (HBPM) among hypertensive adults was assessed 
using the 2012 American Heart Association Cardiovascular Health Consumer Survey. 
The prevalence of hypertension was 25.5% and 53.8% of those reported HBPM. 
Approximately 63% of hypertensive adults 65 years and older reported HBPM fol-
lowed by 51% and 34.6% (35–64 and 18–34 years, respectively; P=.001). Those who 
had seen a healthcare professional within a year reported HBPM compared with those 
who had not (54.8% vs 32.8%, P=.047). Those who believed that lowering blood pres-
sure can reduce risk of heart attack and stroke had a higher percentage of HBPM 
compared with those who did not (55.5% vs 33.1%, P=.01). Age and the belief that 
lowering blood pressure could reduce cardiovascular disease risk were significant fac-
tors associated with HBPM. Half of the adult hypertensive patients reported HBPM 
and its use was greater among those who reported a positive attitude toward lowering 
blood pressure to reduce cardiovascular disease risk.

1  | INTRODUCTION

Hypertension (HTN) is a major risk factor for heart disease and 
stroke,1–3 the first and fifth leading causes of death in the United States, 
respectively.4 While a highly treatable condition, half of patients with 
HTN do not have it under control, leading to increased risk of cardio-
vascular events.5,6 Uncontrolled HTN has varied by age, race/ethnicity, 
poverty-to-income ratio, education, usual source of care, and health 
insurance coverage.6 Lifestyle modification is the initial treatment for 
HTN, but if blood pressure (BP) goals are not reached, or if BP is highly 
elevated, then antihypertensive medication therapy is recommended.1–3 
Achieving HTN control can help prevent or mitigate serious sequelae, 
and evidence-based clinical and public health interventions are avail-
able to improve individual and population-level control.

Home BP monitoring (HBPM) has been utilized for regular moni-
toring of BP at home to improve HTN control or regulate antihyper-
tensive medications.7 HBPM is also known as self-measured BP.8 
Recently, the U.S. Preventive Services Task Force recommended 

that ambulatory BP measurement or HBPM may be used to confirm 
a diagnosis of HTN after initial screening.9 HBPM, when conducted 
correctly and under healthcare provider (HCP) recommendation,8 is a 
strategy for detecting white-coat (or masked) HTN is and better than 
office BP at predicting cardiovascular disease (CVD) prognosis and 
end-stage renal disease.7–14 New technologies are making portable BP 
monitoring devices more affordable and user-friendly. These devices 
allow for a greater number of patients to conveniently monitor their 
own BP measurements at home. They also make it easier for them to 
report to their HCPs for HTN management.8–15

Improving HTN control is a national priority, highlighted by its 
central focus in national programs, such as the American Heart 
Association’s Check. Change. Control.—Blood Pressure Program (heart.
org/checkchangecontrol), Healthy People 2020 (www.healthypeople.
gov/), and Million Hearts.16 Multifaceted approaches for the patient 
to track their BP at home or at no cost in many pharmacies, healthcare 
facilities, and fire stations could help improve control rates. HBPM 
use has been increasing in recent years, yet it continues to be an 
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underutilized resource.17 Previous data using population-based sur-
veys showed that fewer than half of hypertensive adults were HBPM 
users in 2005, yet there was a significant relative increase (14.2%) 
in regular HBPM use between 2005 and 2008.17 There was also an 
association between regular HBPM use and the perception among 
hypertensive adults that HBPM use helped control BP.16 Even with 
a growing body of clinical evidence supporting HBPM use, limited 
data exist on its use and perceived benefit at a population level. To 
fill in this gap, we analyzed data from the American Heart Association 
Cardiovascular Health Consumer Survey (CHCS) to examine the asso-
ciation between HBPM and the belief that controlling BP can reduce 
risk of heart attack and stroke among hypertensive adults.

2  | METHODS

2.1 | Survey design

CHCS is a Web-based survey administered by IPSOS Marketing, a 
public opinion survey firm. The sample was acquired using several 
steps. A list of 16 463 IPSOS Internet panelists was generated for 
each electronic invitation. With the intention of creating a nationally 
representative sample of adults 18 years and older using age, sex, 
geographic region, household size and income, and race/ethnicity cat-
egories, 10 899 panelists were electronically invited to participate in 
CHCS. A supplemental invitation was extended to African Americans 
and Hispanics to create an oversampling in these groups. There are 
multiple sources (eg, social media, email lists, banner ads, Web test 
ads, search engine marketing) used for recruitment to avoid sam-
pling bias. Respondents join the panel to take online surveys through 
IPSOS’ “double-opt-in” process; those wishing to join the IPSOS panel 
first complete the online recruitment survey and accept the terms and 
conditions of membership. All personal information remains confiden-
tial within IPSOS. All panelists receive appropriate incentives for their 
time taken to participate in surveys. The Centers for Disease Control 
and Prevention (CDC) suggested potential questions to include and 
the American Heart Association licensed the results (responses to the 
questions) from IPSOS. Licensed data provided did not contain indi-
vidual identifiers, making it exempt from institutional review board 
approval.

A total of 1078 adults completed the electronic CHCS survey 
during June 15 to July 18, 2012, and 1031 in a second wave of data 
collection from December 15 to 18, 2012, yielding a response rate 
of 19.4%. No information was available for nonresponders; thus, the 
intent of having a nationally representative sample of adults was not 
confirmed. The data were weighted based on age, sex, race/ethnicity, 
education, and household income to match the US Census adult pop-
ulation of 2012. The survey was designed to collect data about heart 
health beliefs, attitudes, social norms, and behaviors regarding import-
ant health concerns. Among these concerns were monitoring one’s BP, 
actions taken to modify lifestyle, and taking medications to control BP. 
All data were self-reported. According to the PEW Research Center, 
as of 2012, 83% of US adults used the Internet. Those without a com-
puter or tablet connection to the Internet were not able to participate. 

The IPSOS survey company maintains volunteer panelists with email 
addresses, which allows for some to participate using computers at 
their work, library, or colleges. A sampling bias of those who could not 
volunteer would be under 17% of US adults.

2.2 | Study measurements

2.2.1 | High BP

Respondents were asked, “Which of the following do you currently 
experience? Please select it even if it is controlled or managed by 
medication.” They were classified as hypertensive if they selected 
“high blood pressure.”

2.2.2 | Positive attitude toward action to control BP

Another question examined attitudes about lowering BP to reduce 
the risk of having a heart attack or stroke. The question was, “Which 
of the following activities do you believe can prevent or reduce 
the risk of having a heart attack or stroke (select all that apply).” 
Respondents could choose from the following responses: (1) take 
your antihypertensive medicine as directed; (2) stop smoking;  
(3) reduce the amount of fat in your diet; (4) reduce the amount of 
salt/sodium in your diet; (5) increase your physical activity/exercise; 
(6) lower your BP; (7) reduce your blood cholesterol levels; (8) lose 
weight; (9) other; and (10) nothing can prevent or reduce the risk of 
having a heart attack or stroke. If they selected “yes” to question 1 
or 8, then they were categorized as having a positive attitude toward 
directly lowering BP as an action to reduce risk of heart attack or 
stroke. Although “yes” to questions 2, 3, 4, 5, and 8 reflect positive 
attitudes to actions that can be taken to lower one’s BP and would 
reduce the risk of heart attack and stroke, our study is focusing on 
the direct actions to lowering BP.

2.2.3 | Home BP monitoring

The categories for locations of where regular BP monitoring was per-
formed were based on responses to the question: “Where, if at all, 
do you regularly monitor your blood pressure outside of the doctor’s 
office?” The responses were grouped into five locations: (1) home, if 
the participant selected “using self-monitor at home” or “at home by 
visiting nurse or community health worker”; (2) “work”; (3) “grocery 
store”; (4) “pharmacy”; or (5) “other,” if the participant selected dentist, 
fire station, church or religious center, community or senior center, or 
other not listed. Respondents were classified as not regularly monitor-
ing their BP if they selected the response, “I don’t regularly monitor 
my blood pressure.”

Of the hypertensive participants who responded to whether they 
regularly monitored their BP, 25.1% selected that they do not monitor 
and 74.9% selected that they regularly monitored their BP. Of those 
who regularly monitored their BP, 71.8% were at home, 11.9% at a 
pharmacy, 9.1% at a grocery store, 4.0% at work, and 3.2% in other 
locations. The focus of our report will be on the hypertensive adults 
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who selected home as their location for regularly monitoring their BP, 
or HBPM.

2.3 | Statistical analysis

Weighted frequency analyses provided information on the prevalence 
of self-reported high BP and HBPM use by selected characteristics. 
Descriptive characteristics used in the analyses included sex; age 
(18–34, 35–64, and ≥65 years); race/ethnicity (non-Hispanic white, 
non-Hispanic black, Hispanic, and other); household income (<$25K, 
$25K–$49.9K, $50K–$74.9K, $75K–99.9K, and ≥$100K); educa-
tion (≤high school graduate, some college, and college graduate or 
more); employment status (employed, not employed, retired); smok-
ing habits; HCP visit in the 12 months preceding survey; and positive 
attitudes towards lowering BP to reduce the risk of heart attack or 
stroke and CVD comorbidities (hyperlipidemia, diabetes, heart condi-
tion, and obesity). The χ2 test was performed to test differences, and 
multiple logistic regression analyses were conducted to examine the 
associations between the outcomes of HBPM use and selected char-
acteristics, independently. Adjusted odds ratios and 95% confidence 
intervals (95% CIs) were obtained after controlling for age, sex, race/
ethnicity, employment status, HCP visit within the past year, receipt 
of HCP advice to take lifestyle modification actions to reduce BP or 
risk for CVD, and positive attitude towards lowering BP to reduce the 
risk of heart attack or stroke. A P value at the level of .05 was consid-
ered to be significant and all statistical analyses were performed using 
SAS version 9.2 (SAS Institute, Cary, NC).

3  | RESULTS

The weighted prevalence of self-reported HTN was 25.5% (Table 1). 
Among 559 self-reported hypertensives, 437 (81.5%) were taking 
antihypertensive medications. There were 303 hypertensives who 
used HBPM, and of those, 260 (85.5%) were taking antihypertensive 
medications (data not shown). The prevalence of HTN and hyperten-
sives reporting HBPM use was significantly different by age, sex, race/
ethnicity, education, employment status, HCP advice to take action, 
HCP visit within the past year, positive attitude towards taking action 
to lower BP, and presence of CVD comorbidities. Hypertensives 
65 years and older reported more HBPM use (62.9%) followed by 
those aged 35 to 64 years (51.0%) and those aged 18 to 34 years 
(34.6%) (P=.001) (Table 1). Retired hypertensives had significantly 
higher HBPM use compared with those employed or not employed 
(61.6% vs 47.1% and 52.6%, respectively; P=.02). Hypertensives who 
saw an HCP within the past year reported significantly higher HBPM 
than those who had not seen an HCP within the past year (54.8% vs 
32.8%, respectively; P=.047). In addition, the hypertensives with posi-
tive attitudes toward taking action to lower BP used HBPM more than 
those who did not (55.5% vs 33.1%, P=.01). The majority of patients 
with HTN (95.5%) had seen an HCP within the past year.

The results from multiple logistic regression analysis showed that 
age and positive attitude towards lowering BP were associated with 

HBPM use after adjusting for selected descriptive factors (Table 2). 
Hypertensives 65 years and older were 2.46 (95% CI, 1.08–5.59) 
times more likely to report HBPM than those aged 18 to 34 years 
(Table 2). The hypertensives who believed that lowering BP reduces 
CVD risk were 2.44 (95% CI, 1.15–5.19) times more likely to report 
HBPM use than those who did not.

4  | DISCUSSION

Our results show that half of all self-reported hypertensive survey 
participants reported HBPM use. In addition, there were significant 
associations between HBPM use and age, employment status, HCP 
visit within the past year, and positive attitudes toward taking actions 
to lower BP. Specifically, younger adults (18–34 years), those who 
were employed, those who had not seen an HCP within the past year, 
and those who did not have positive attitudes towards taking actions 
to lower BP were less likely to report HBPM use, compared with their 
counterparts. These findings are consistent with prior reports that 
demonstrated associations between HBPM and various sociodemo-
graphic characteristics.7,8,13–15,17 Further, the results from the mul-
tivariate logistic regression model suggested that age and positive 
attitudes toward taking actions to lower BP were independently asso-
ciated with HBPM after controlling for the other factors.

Our results suggest that a positive attitude toward taking actions 
to lower BP is a strong independent predictor associated with HBPM 
use. Strategies to incorporate the use of HBPM in HTN management 
protocols7,8,15,17 should take positive attitudes and knowledge of 
benefits of HTN control into consideration. For example, increasing 
patient knowledge of the serious negative consequences of uncon-
trolled HTN, such as congestive heart failure, stroke, and chronic 
kidney disease, may increase patient engagement and participation 
in their care. One National Institutes of Health education program, 
“Mind Your Risks” (https://mindyourrisks.nih.gov/) focuses on keeping 
BP under control to reduce the risk for heart attack and stroke. New 
studies have shown that uncontrolled HTN during midlife is linked to 
dementia later in life.18,19 Increasing understanding of the disease con-
dition, including how it occurs and how actions lead to improvement, 
can be supported by educational programs. Such programs should be 
aligned with HTN management protocols within health systems.

HBPM use is a beneficial tool for helping achieve BP control 
and could be utilized with home health strategies and telemedicine 
protocols.7–15,20–25 In our study, the majority of hypertensives (77%) 
reported that they were advised by their HCP to lower their BP; how-
ever, only 52.7% of hypertensives using HBPM reported receiving 
advice from their HCP to lower their BP. Barriers to effective care are 
influenced by systems and individuals, and examples include: time 
limitations, patient noncompliance, lack of effective and culturally 
appropriate teaching materials, lack of training in or effective use of 
counseling, lack of knowledge about benefits of HBPM for improved 
BP, reimbursement concerns, and low motivation or access to motiva-
tional tools from HCP.8,26 The significant association between a recent 
HCP visit and HBPM use was only observed in univariate analyses, and 

https://mindyourrisks.nih.gov/


     |  587﻿AYALA﻿ et  al

TABLE  1 Weighted Percentagea of High Blood Pressure and Home Blood Pressure Monitoringb Among Hypertensive Patients by Selected 
Characteristics—American Heart Association Cardiovascular Consumer Health Survey, 2012

Self-Reported High Blood Pressure Home Blood Pressure Monitor Use

Characteristics Total, No. (%)a No. (%)a P Valueb No. (%)a P Valueb

Overall 2109 559 (25.5) 303 (53.8)

Age, y

18–34 599 (30.3) 50 (7.6) 18 (34.6)

35–64 1021 (50.6) 273 (27.6) 135 (51.0)

≥65 489 (19.1) 236 (48.0) <.0001 150 (62.9) .001

Sex

Men 1118 (49.0) 339 (28.2) 175 (51.8)

Women 991 (51.0) 220 (22.9) .011 128 (56.2) .36

Race/ethnicity

Non-Hispanic whites 1429 (69.3) 399 (26.1) 219 (55.1)

Non-Hispanic blacks 263 (11.8) 91 (36.0) 51 (51.6)

Hispanic 299 (13.0) 56 (18.6) 26 (48.5)

Non-Hispanic others 118 (5.9) 13 (12.2) <.0001 7 (51.4) .83

Income, $

Under 25k 436 (22.0) 108 (25.6) 52 (43.8)

≥25k and <50k 549 (28.0) 165 (29.3) 86 (53.8)

≥50k and <75k 427 (17.0) 119 (25.5) 66 (54.8)

≥75k and <100k 292 (12.0) 69 (21.5) 38 (56.7)

≥100k 405 (21.0) 98 (22.5) .13 61 (63.0) .15

Education level 

≤High school graduate 331 (15.9) 107 (32.8) 61 (57.7)

Some college 540 (25.8) 152 (27.7) 82 (53.3)

College graduate or more 1225 (58.3) 298 (22.6) .0024 159 (52.6) .72

Employment

Employed 1198 (59.1) 234 (19.1) 109 (47.1)

Retired 502 (22.0) 248 (48.9) 155 (61.6)

Not employed 393 (18.9) 74 (18.4) <.0001 38 (52.6) .02

Smoking

Yes 289 (14.3) 77 (25.9) 35 (47.6)

No 1820 (85.7) 482 (25.4) .85 268 (54.8) .28

Saw healthcare professional in the past 12 mo

Yes 1799 (85.2) 532 (28.5) 294 (54.8)

No 310 (14.8) 27 (7.8) <.0001 9 (32.8) .047

In the past 12 mo, a doctor or healthcare professional told you to lower your blood pressure

Yes 267 (12.8) 214 (77.7) 115 (52.7)

No 1842 (87.2) 345 (17.8) <.0001 188 (54.5) .72

Believe that lowering blood pressure can reduce cardiovascular riskc

Yes 1747 (82.9) 516 (28.3) 288 (55.5)

No 362 (17.1) 43 (11.5) <.0001 15 (33.1) .01

Eight actions related to positive attitudes that can prevent or reduce the risk of having a heart attack or stroke

Take the prescribed medication as 
directed

Yes 1410 (67.4) 457 (30.8) 260 (56.4)

(Continues)
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Self-Reported High Blood Pressure Home Blood Pressure Monitor Use

Characteristics Total, No. (%)a No. (%)a P Valueb No. (%)a P Valueb

No 699 (32.6) 102 (14.5) <.0001 43 (42.2) .02

Stop smoking

Yes 1618 (77.1) 424 (25.1) 245 (57.9)

No 491 (22.9) 135 (26.7) .50 58 (40.8) .002

Reduce the amount of fat in diet

Yes 1665 (79.3) 456 (26.5) 266 (58.0)

No 444 (20.7) 103 (21.5) .036 37 (33.9) <.0001

Reduce the amount of salt/sodium 
in diet

Yes 1609 (76.4) 455 (27.0) 264 (57.9)

No 500 (23.6) 104 (20.5) .004 39 (36.2) .0003

Increase physical activity/exercise

Yes 1800 (85.2) 493 (26.3) 281 (57.1)

No 309 (14.8) 66 (20.6) .037 22 (29.2) .0001

Lower blood pressure

Yes 1666 (79.2) 494 (28.6) 277 (55.8)

No 443 (20.8) 65 (13.6) <.0001 26 (37.8) .013

Reduce blood cholesterol levels

Yes 1646 (78.4) 458 (26.7) 267 (58.4)

No 463 (21.6) 101 (20.9) .012 36 (32.2) <.0001

Lose weight

Yes 1763 (83.8) 484 (26.3) 270 (55.1)

No 346 (16.2) 75 (21.1) .049 33 (45.3) .15

Comorbidities

Hyperlipidemia

Yes 511 (23.8) 301 (58.6) 170 (55.9)

No 1598 (76.2) 258 (15.1) <.0001 133 (51.2) .31

Diabetes

Yes 224 (10.1) 140 (63.7) 83 (56.6)

No 1885 (89.9) 419 (21.1) <.0001 220 (52.8) .47

Obesity

Yes 851 (39.6) 321 (38.2) 171 (53.4)

No 1258 (60.4) 238 (17.1) <.0001 132 (54.3) .86

Heart condition

Yes 210 (9.3) 117 (55.7) 70 (58.5)

No 1899 (90.7) 442 (22.3) <.0001 233 (52.6) .29

Number of above health conditions (comorbidities)

None 932 (45.7) 98 (9.2) 50 (50.1)

1 condition 732 (33.8) 181 (24.2) 98 (53.8)

2 conditions 301 (13.8) 168 (56.8) 87 (53.5)

3 or more conditions 144 (6.7) 112 (78.1) <.0001 68 (57.2) .83

aPrevalence estimates are weighted for age, sex, race, and household income to represent the US 2000 Census population.
bP value from χ2 statistic.
cPositive attitudes to lowering blood pressure for reducing risk of having a heart attack or stroke consisted of nine actions.

TABLE  1  (Continued)
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was accounted for in multiple regression analyses, likely due to the 
high number of participants with a recent HCP visit. Further research 
is needed to better define the barriers that prevent HCPs from suc-
cessfully motivating hypertensives to monitor their BP outside of the 
clinic setting.26

Our study also suggests the need for HCPs to engage their 
patients and encourage them to check their BP at home. Patient edu-
cation about the importance of how lowering one’s BP can lower their 
CVD risk is crucial, especially since hypertensive adults who have such 
beliefs were twice as likely to report HBPM. One cross-sectional study 
of 1088 hypertensive adults seen by HCPs within the North Carolina 
Family Medicine Research Network during 2004–2005 showed that 
the factor most strongly associated with HBPM use was related to 
their HCP’s recommendation to do so.27 HCPs should also utilize 
evidenced-based community-clinical linkages to support HBPM, 
including the use of community health workers and team-based care 
as tools to improve HTN control.8,16,17,20–26,28–32 The CDC, several 
national and state-based partners, and multiple organizations are col-
laborating to decrease uncontrolled HTN to prevent heart disease, 
kidney disease, peripheral vascular disease, and stroke.2,3,7–10 For 
example, the Million Hearts initiative aims to prevent CVD events 

by improving access to care, improving the quality of care, focusing 
clinical attention on the prevention of heart attack and stroke, and 
increasing adoption of self-monitoring BP to improve clinical manage-
ment of HTN.16 Any recommended HBPM use should be accompa-
nied by advice on using a monitor that has been clinically validated 
for accuracy.33 A comprehensive list can be found online (http://www.
dableducational.org/).

5  | STUDY LIMITATIONS

Our study has several limitations. First, CHCS is an online sur-
vey that may limit participation among low-income households, as 
they are less likely to have easy access to Internet and email ser-
vice. However, the CHCS is based on a weighted national sample 
by age, sex, education, and household income, which correlates well 
with US census data in 2012. In addition, the supplemental invita-
tion to expand representation of non-Hispanic blacks and Hispanics 
may have led to the skewed income distribution among these two 
groups. The overrepresentation of high-income minorities (Hispanics 
and non-Hispanic blacks) and low cell sizes of HBPM users among 
some minority groups might explain why there were no differences 
between the race/ethnicity groups for HBPM.17 Second, the survey 
was only available in English, which might affect generalizability to 
ethnic and minority groups. Third, this study was cross-sectional 
and did not allow for inference of causality. For example, determin-
ing whether receipt of advice from an HCP in the past year leads 
hypertensive adults to take actions to lower their BP. Fourth, the 
low response may result with inaccuracy of HTN prevalence because 
of nonresponse bias. However, the fielding company did not assess 
nonresponse differences by demographic variables. Last, self-
reported data are subject to recall and social desirability biases.34 The 
data might not provide complete or accurate results on HTN status, 
comorbidities, positive attitudes towards taking actions to lower BP, 
or actual receipt of advice from an HCP.

6  | CONCLUSIONS

Our study showed that about half of the hypertensive respondents 
used HBPM. We found that older age and positive attitude toward 
taking actions to lower BP were independent factors associated with 
increased HBPM use among hypertensive adults. Since HBPM can 
help with improved HTN control, HCPs should utilize best practices 
to promote HBPM use across diverse hypertensive adults.
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