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What Keeps Patients from Adhering to a Home
Blood Pressure Program?
Laura S. Huff, MD, Linda Zittleman, MSPH, Lauren DeAlleaume, MD,
Jackie Bernstein, MPH, Robert Chavez, BS, Christin Sutter, BS,
William G. LeBlanc, PhD, and Bennett Parnes, MD

Background: Home blood pressure monitoring (HBPM) predicts cardiovascular risk and increases hy-
pertension control. Non-participation in HBPM is prevalent and decreases the potential benefit.

Methods: Telephone surveys were conducted with a random quota sample of non-participants in a
HBPM program, which supplied a complimentary automated blood pressure cuff and utilized a central-
ized reporting system. Questioning assessed use of monitors, perceived benefit, communication with
providers, and barriers.

Results: There were 320 completed surveys (response rate 53%). Of non-participants, 70.2% still
used HBPM cuffs and 58% communicated values to providers. Spanish-speakers were 4.4 times more
likely to not use cuffs (95% CI, 2.22–8.885). Barriers to participation were largely personal (forgetting,
not having time, or self-described laziness). Reasons for not communicating readings with providers
were largely clinic factors (no doctor visit, doctor didn’t ask, thinking doctor wouldn’t care). Lack of
knowledge of HBPM and program design also contributed. After being surveyed, patients were over
three times more likely to use the central reporting system.

Discussion: Most non-participants still used HBPM and communicated values to providers, suggest-
ing many “drop-outs” may still receive clinical benefit. However, much valuable information is not uti-
lized. Future programs should focus on reminder systems, patient motivation, education, and minimiz-
ing time involvement.

Keywords: Home Blood Pressure Monitoring, Hypertension, Hypertension Control, Nonparticipation, Self-manage-
ment

Hypertension is the leading cause of cardiovascular
mortality and morbidity in the United States and
worldwide.1 In 2007, 29% of all US adults 18 years
and older were hypertensive.2 Elevated blood pres-
sure (BP) accounts for 27% of all cardiovascular
disease events among women, 37% of all cardio-
vascular disease events among men,3 and 56% of
chronic kidney disease in the United States.4

Despite this, BP control is inadequate in the
United States.5 In 2007, 50.1% of patients with
hypertension had controlled BP (�140 mm Hg
systolic and �90 mm Hg diastolic),2 an improve-
ment over 1999 to 2000, when only 29% of all
patients with hypertension were in control.2,5

Home blood pressure monitoring (HBPM) is
growing in popularity among patients and provid-
ers as a strategy to improve hypertension control.6,7

Patients more likely to monitor home blood pres-
sures (HBPs) recall a doctor’s recommendation to
do so; are older than 65; have a history of stroke or
transient ischemic attack; and have higher levels of
hypertension knowledge, education level, or socio-
economic status.8–10

In 2008, the American Heart Association (AHA)
and others published the “Call to Action on Use
and Reimbursement for Home BP Monitoring,”
which states that “HBPM should become a routine
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component of BP measurement in the majority
of patients with hypertension.” HBP correlates
strongly with 24-hour ambulatory monitoring
and predicts target organ damage and cardiovas-
cular risk better than office BP (class IIa; level of
evidence, A).11

Evidence that home monitoring improves over-
all BP control is increasing, especially when data
are communicated to health care providers on a
regular basis.11 A meta-analysis in 2006 found
HBPM was associated with a reduction in BP. Ad-
ditional interventions further improved BP control,
such as a system to review home readings and a
reminder system.12 Even in well designed systems,
patient participation may be low. One Estonian
study implemented HBPM for 1 year and experi-
enced an initial adherence to daily HBPM of 89%.
After 2 months, participation declined to 64% and
remained stable for the remainder of the year.
Nonadherence was mainly because of work envi-
ronment, such as night shifts and travel. Early
dropout was primarily because of changing resi-
dence. After the 1-year trial, only half of the study
population were willing to continue HBPM.13 This
descriptive study evaluated the utility and validity
of HBPM and did not describe barriers to partici-
pation.

Nonparticipation is not unique to HBPM. It is
well-described in other self-management pro-
grams, predominantly for diabetes. In one random-
ized controlled trial comparing a self-management
intervention to control, 25% of consented patients
(30 of 119) dropped out of the intervention group
before the intervention began, and only 66% com-
pleted the 1-year intervention. Drop out was
largely because of practical or personal factors and
was significantly associated with lower education
level. In general, dropouts did not take their disease
less seriously or express lower levels of self-man-
agement.14

Using focus groups, another study of economi-
cally disadvantaged patients identified several bar-
riers to diabetes self-management: individual bar-
riers (emotional toll of disease, stress, frustration,
social isolation, interpersonal conflicts, depression,
fear, and denial); educational barriers; and system
barriers (need for follow-up and refresher courses,
support groups, nutrition and medication educa-
tion in different modalities, and expanded clinic
hours).15

Although extrapolations can be made from ex-
isting literature on nonparticipation in self-man-
agement, there has never been a study evaluating
nonparticipation in HBPM programs in the United
States. Furthermore, whether patients who stop
participating in formal programs continue to use
their HBP monitors and thus benefit from moni-
toring also remains unclear. Exploration in this
area will identify barriers as well as areas for im-
provement so that future HBPM programs can
have a stronger impact on the reduction of cardio-
vascular risk.

Methods
Context
Achieving Cardiovascular Excellence in Colorado
(A CARE) is an HBPM program based at the Uni-
versity of Colorado, Denver, Department of Fam-
ily Medicine. Patients were enrolled in the program
from 26 geographically and ethnically diverse pri-
mary care practices within the State Network of
Colorado Practices and Partnerships research net-
work. Adults older than 18 years with 2 or more
elevated BP readings, a history of hypertension, or
who are currently being treated for hypertension
were eligible to receive a free HBP cuff (model
DS-1902PV, Prevention, Nissei, Ltd in Indonesia).
This cuff complied with current industry standards
by having automatic inflation, oscillometric detec-
tion, and a memory feature that calculated aver-
ages.16 Wrist cuffs (model WS-820, Prevention)
were provided for those patients whose arm cir-
cumference was too large for the arm cuff (�17
inches). Both the arm and wrist cuffs have been
validated using standard international protocols as
recommended by the AHA.11

Each enrollee watched a short training video to
learn correct BP cuff technique, which was verified
by a medical assistant or nurse. Patients were asked to
check their HBP daily (varying time of day) and to
report the average HBP through an automated
reporting system (via internet or telephone) 1 week
after enrollment and then monthly. Patients were
instructed to report values whether they were high,
low, or normal. Patients received automated phone
calls or E-mail reminders to report, as well as a
reminder if no report was received after the due
date. All patient components were available in Eng-
lish and Spanish.

HBP feedback reports were sent to patients and
providers. Patient feedback reports included a
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graph of HBP in relation to the target HBP and a
graph of HBP over time. Clinically oriented pro-
vider feedback reports with HBPM results were
sent weekly. These provider reports also contained
a list of enrollees who had not reported during the
preceding 60 days. At the time of this assessment,
more than 2800 patients were enrolled in A CARE,
of which more than half were not using the report-
ing system.

Design
This quality improvement project served 3 pur-
poses among nonusers of the reporting system: (1)
to measure cuff use, (2) to identify barriers to par-
ticipation, and (3) to increase reporting through
motivational patient education. Of 26 clinics, 22
participated in this evaluation. The 4 nonpartici-
pating clinics included 2 with insufficient numbers
of enrollees, one that dropped out of A CARE, and
one that elected to not participate. A 20-question
telephone survey was developed with input from
the participating clinics. Qualitative and quantita-
tive questioning assessed patient use of home mon-
itors, perspectives on HBP usefulness, barriers to
HBPM, and communication with providers. Sur-
veys were translated and conducted in English and
Spanish.

Patients were identified as nonreporters if they
had never used the central reporting system (never
reporters) or had not reported in the preceding 90
days (inactive reporters). Nonreporters were eligi-
ble if they had received an HBP cuff, continued to
receive care at an A CARE clinic, had a valid phone
number in their clinic’s database, and could com-
plete a telephone interview. Eligible patients were
divided into 3 categories: “never reporters,” “inac-
tive reporters with controlled hypertension,” and
“inactive reporters with uncontrolled hyperten-
sion.” Controlled or uncontrolled hypertension
was determined based on the patient’s last HBP
report.

Eligible patients were assigned a randomly gen-
erated number and called sequentially until a pre-
established quota of interviews was completed or
call lists at each clinic were exhausted. Multiple
contact attempts were made, including morning,
afternoon, and evening calls. Survey quotas were
set at 20% of the “never reporter” group and 20%
of the “inactive reporter” group at each clinic.
Among “inactive reporters,” more “inactive report-
ers with uncontrolled hypertension” were surveyed

than “inactive reporters with controlled hyperten-
sion” (3:1) because of the increased clinical value of
understanding patients with uncontrolled hyper-
tension (Figure 1). In 9 smaller clinics, the 20%
quota was increased to yield a minimum of 10
surveys per clinic to gather sufficient clinic-level
data.

Analyses
De-identified data were aggregated and provided to
the evaluation team. Data were double entered and
cross-checked to identify and correct errors. This
research was approved by the Colorado Multiple
Institutional Review Board.

�2 measures of association were calculated to
determine if there was an association among the
demographic characteristics of sex, race/ethnicity,
or diabetic status and response status of the sur-
veyed nonreporters. �2 analysis also was used to
measure association between survey status and re-
porting status after the survey. An independent
samples t test was performed to determine if there
was an age difference between nonreporters who
were surveyed not surveyed. A logistic regression
analysis was used to evaluate the multivariate influ-
ence of age, language, sex, diabetic status, urban/
rural setting, and reporter status (never reporter,
inactive reporter with controlled hypertension, or
inactive reporter with uncontrolled hypertension)
on the outcome of using the HBP cuff. All analyses
were performed using SAS software (version 9.2,
SAS, Inc., Cary, NC).

Figure 1. Survey participant categories.
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Qualitative data were collected using a struc-
tured interview guide that asked: (1) What has kept
you from checking your blood pressure regularly at
home? (2) What are some of the reasons why you
have not reported/stopped reporting your blood
pressure? (3) What are some reasons you do not
share your blood pressure readings with your
health care provider? Multiple responses were al-
lowed. Interviews were transcribed, and an interac-
tive process was used to analyze the data and iden-
tify emerging themes. Responses were initially
coded using an a priori code list of reasons for
nonparticipation that was created based on the lit-
erature and anecdotal reports. Unique responses
were coded separately to be reviewed by an analyst,
generating an expanded, revised code list to de-
velop a set of emergent, provisional themes. The
complete set of coded data were reviewed by 3
authors (LH, LZ, BP) to develop a final set of
themes that described the common reasons for
nonparticipation: personal factors, clinic factors,
HBPM program system factors, cuff factors, lack of
knowledge about BP and the HBPM program, or
other.

Results
Calls to 603 eligible patients were attempted to
reach the quota of 320 surveys, yielding a re-
sponse rate of 53%. Among the 47% who did not
complete the interview, up to 9 calls were made
trying to reach the participant. Those who did
not complete interviews were primarily patients
who did not answer their phones or who were not

available. Only 17 patients refused to be sur-
veyed. Call lists were not exhausted in most clin-
ics because the quota was met before some of
those on the lists were ever called. However, at a
few clinics the call lists were exhausted before
reaching the clinic’s quota. These instances re-
sulted in completing 13 fewer surveys than the
quota for all of these clinics combined. Oversam-
pling of small clinics yielded an additional 22
surveys. Of the 320 surveys, 2 surveys were not
included in the analysis because the participants
did not meet eligibility criteria. Two additional
surveys were not fully completed. Therefore, this
analysis included a total of 318 surveys, of which
316 were complete.

The surveyed group had a mean age that was 4
years older (P � .0001) and had more women
(P � .0211) than nonreporters who were not
surveyed. Diabetes status and race were not sta-
tistically different. Practice location (rural/ur-
ban), preferred language (Spanish/English), and
previous reporting data were not available for
nonsurveyed nonreporters, which prohibited
comparative analysis of these characteristics. Sur-
vey participant demographics are shown in
Figure 2.

More than 45% of respondents reported using
their cuff at least weekly, and nearly two-thirds
reported using their cuff at least monthly. Less
than one-third reported never using their cuff
(Figure 3). Of participants using their cuff less
than a few times per week, 58.5% stated they
would be more likely to take their HBP if they

Figure 2. Demographics of surveyed nonreporters (n � 316).

Demographics of surveyed non-reporters (n=316)

Age* Mean: 61.4 years ± 13.3 years

Gender* 35.1% Male 64.9% Female

Prac�ce Loca�on 65.8% Rural 34.2% Urban

Preferred Language 85.8% English 14.2% Spanish

Race 52.2% White 3.8% Black 3.0% A/Pl/NA† 42.0% Other/Unspecified

Diabe�c 32.3% Yes 67.7% No

Reported Previously 37.7% Yes 62.3% No

*Significant differences were seen with age and gender demographics between survey
par�cipants and non-reporters who did not par�cipate in the survey (p<0.0001 and p=0.0211
respec�vely)

† A/PI/NA is Asain/Pacific Islander/Na�ve American

doi: 10.3122/jabfm.2011.04.100266 Nonparticipation in Home Blood Pressure Monitoring 373
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were told they could take it less often than the
program’s recommendation to check it daily. In
the multivariate logistic regression analysis, the
only significant factor associated with cuff usage

was language (Figure 4). Spanish speakers were
4.4 times more likely to be nonusers of cuffs
(95% CI, 2.22– 8.885). Age, sex, having diabetes,
clinic location (rural versus urban), and previous

Figure 3. Cuff usage among nonreporters.

Figure 4. Odds ratios of cuff usage among nonreporters.17
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use of the reporting system were not significant
predictors of cuff usage. Common reasons for
not using the HBP cuff given during the quali-
tative interviews were forgetting, having normal
BP, lack of time, concern about accuracy, think-
ing office readings were superior, self-described
laziness, and the cuff not working.

Among participants using their cuff during the
past few months, the majority (58%) reported
sharing readings with providers independent of
the central reporting system. Despite using their
cuffs, the remaining 42% did not share their
HBP values with their providers. Open-ended
questioning explored barriers to sharing readings
with providers, using HBP cuffs, and reporting
via the automated system (Figure 5). Whereas
personal factors were most commonly cited as
reasons for not using the HBP cuff and formal
reporting system, clinic factors were most com-
monly cited for not sharing HBP values with
providers. Common reasons for not sharing HBP
readings included not having a doctor visit/ap-
pointment, the provider did not ask about HBP,
and the patient’s belief that office-measured BP
was sufficient/superior. General BP knowledge
or program knowledge was the second largest
contributor to all aspects of nonparticipation. Exam-
ple responses of personal, clinic, and knowledge fac-
tors also are shown in Figure 5. Interestingly, anxiety
was not one of the common personal factors de-
scribed; only 5 of 213 respondents (2.3%) specifi-
cally listed anxiety as a reason for not using their
cuff regularly. Selected responses to qualitative
questions are shown in Figure 6.

The third aim of this evaluation was to increase
participation through motivational patient educa-
tion. This was accomplished during interviews by
answering patient questions about cuff usage and
the reporting system, as well as reinforcing the
importance of HBPM and reporting. Impact was
measured by studying reporting habits after the
survey was conducted. More than 2 years after the
survey, more than 3 times more surveyed nonre-
porters (24.4%) began using the central reporting
system compared with nonreporters who were not
surveyed (7.5%; P � .0001).

Discussion

This is the first in-depth investigation of why
patients do not initiate or continue participation Fi
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with a HBP reporting system. We found that the
majority of nonreporters (70.2%) still used their
HBP cuffs despite not reporting through the
central system. This frequency is greater than
that found in a previous cross-sectional study of
hypertensives at primary care clinics, where 43%
were currently using HBPM.9 In our investiga-
tion, a large majority of patients who still used
their cuffs were also communicating their HBP
values to their health care provider directly
(58%). However, it is concerning that 42% of
HBP users were not sharing their readings with
providers; this leaves a large amount of valuable
clinical information unutilized for treatment
goals. Some patients described not sharing HBP
results with their doctor because home values
were higher than office values. Providers may
have missed opportunities to identify and treat
uncontrolled or masked hypertension, which has
been associated with increased cardiovascular
risk.18,19

Reasons why patients who monitored their HBP
did not communicate their readings to providers
were largely attributable to clinic factors, suggest-
ing clinicians and clinic systems have potential ar-
eas for improvement. Because HBPM is becoming
more common and many patients did not share
results if their provider did not ask, asking patients
if they monitor HBPs should become standard
practice. Clinics could consider adding a space for

HBP next to office BP in the vitals section of a
chart, and encourage staff who are assessing vitals
to inquire at that time. Increasing awareness of
HBPM and educating patients about its usefulness
may increase the flow of this valuable clinical in-
formation.

Reasons for not monitoring HBPs were largely
personal factors. Previous literature, including the
AHA’s Call to Action statement, cited anxiety as an
important personal factor involved in HBPM and
listed it as a contraindication to HBPM in certain
patients.11 A previous qualitative study with 13 sub-
jects concluded that the fear of increasing anxiety
through HBPM may be overemphasized.20 Our
evaluation did not find anxiety to be a major con-
tributor to nonparticipation, suggesting that the
interaction between HBPM and anxiety may be
overstated.

A previous study that implemented HBPM for 1
year found that only 50% of patients were willing
to continue HBPM after the trial ended. A lack of
motivation was not considered to be a major barrier
based on their analysis.13 In contrast, our study
found the most prevalent personal factors affecting
nonusage of HBP monitors were forgetting, not
having time, and self-described laziness. This sug-
gests HBPM was not a lifestyle priority to subjects,
and a lack of motivation does contribute to non-
participation in HBPM. Lack of knowledge about
both blood pressure and the program design were

Figure 6. Sample responses to open ended questions.

  Sample  responses  to  open  ended  ques�ons.  

What are some of the reasons why you have not reported/stopped reporting your BP? 

“High on machine but lower at doctor.” 

“When I stopped repor�ng and taking my blood pressure the doctor never no�ced or 
followed up” 

What are some reasons you don’t share your BP readings with your health care provider? 

“I didn't think the doctor would want to know.” 

“My doctor never asks about it.” 

“My doctor takes it in the office. I didn't know I should share my readings.” 

“My BP is always high and the doctor won’t change my (medica�on) dosage” 

Why is taking your HBP helpful to you? 

 “It relieves anxiety when I know what it is.” 

“It mo�vated me to make changes in my life like to quit smoking and diet.” 

“It helps me monitor my sodium intake and see if meds are working.” 

“It helped me learn to exercise and eat less salt. It is much easier than going to the clinic.” 
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also common causes of nonparticipation. Many pa-
tients did not understand the benefit of home mon-
itoring and expressed confusion about the variabil-
ity in readings. Some personal factors and lack of
education may be modifiable. Providers may
achieve increased participation through education,
motivational interview techniques, and adherence
strategies.

After being surveyed, A CARE nonparticipants
were more likely to increase their use of the central
reporting system than A CARE nonparticipants
who were not surveyed. This suggests that provid-
ers can increase participation through follow-up.
Automated reminder systems and reminders during
clinic visits should be implemented with nonpartic-
ipants.

This evaluation found that among nonreporters,
Spanish speakers were much less likely to be using
their cuffs. This adds to the body of literature
documenting ethnic disparities in hypertension.2,5,6

The A CARE program was designed as a bilingual
program in English and Spanish, with instructional
videos, booklets, and the telephone and internet
systems available in both languages. Provider and
clinic language competency was not measured, and
this could cause a language barrier despite the pro-

gram’s bilingual design. In addition, possible con-
founding variables not measured include cultural
competency, literacy, and socioeconomic status.
These factors, in addition to language barriers, are
all well-documented for causing health dispari-
ties.14,21–23

Previous studies have cited cost as a potential
barrier to home blood pressure monitoring. We
did not evaluate the relative importance of this
barrier because home blood pressure monitors
were provided to each patient at no cost.

In this study, many patients stated they would
be more likely to monitor HBP if they could be
expected to do so less frequently. After the initi-
ation of this HBPM program, the AHA suggested
a different schedule for obtaining accurate HBP.
Recommendations included more frequent mon-
itoring during an initial phase and then deceased
monitoring for a long-term observation phase
after achieving control of BP.11 This program did
not include a feature to decrease monitoring fre-
quency after BP was controlled. Future HBPM
programs could suggest different monitoring
schedules or decreasing monitoring frequency
for patients with controlled hypertension. How-
ever, because this study found that lack of knowl-

Figure 7. Summary recommendations for improving patient participation in home blood pressure monitoring
programs.

 

  Summary Recommenda�ons for Improving Pa�ent Par�cipa�on in Home Blood 
Pressure Monitoring Programs 

1. Ask all pa�ents about home blood pressure results and discuss at every hypertension 
follow up visit 

2. Add home blood pressure to rou�nely collected office vital sign data 

3. Provide enhanced pa�ent educa�on explaining: 

• Why blood pressure control ma�ers 

• Role of home versus office blood pressure readings 

• How home blood pressure monitoring predicts cardiovascular disease 

• Normal variability of blood pressure readings and the importance of mul�ple reading 

• Accuracy of home blood pressure monitoring  

• Lack of symptoms with high blood pressure  

4. Provide sugges�ons/materials to help pa�ents start a home blood pressure monitoring 
rou�ne 

5. Decrease amount of monitoring for pa�ents with controlled hypertension 

6. Advise alterna�ve home blood pressure monitoring frequencies/protocols based on 
individual pa�ents 

7. Provide simple methods for repor�ng home blood pressure outside of regular office 
visits. 
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edge about program design also contributed to
nonparticipation, it is important that the home
monitoring regimen be simple; a less frequent
but complex regimen may also prove to be a
barrier to participation.

This study may be useful for maximizing par-
ticipation in future HBPM programs. A summary
of recommendations is shown in Figure 7. Pro-
grams should focus on patient motivation and
education to optimize impact. Design should
minimize time involvement and include a re-
minder system. All providers, regardless of par-
ticipation in a formalized HBPM program,
should inquire about HBPM because some pa-
tients monitor HBP but do not readily share this
information unless asked.

Limitations
Respondents were limited to those with telephone
numbers and who answer telephones. However,
contact numbers were collected from clinic data-
bases, in which many patients listed private cell
phones and work phones, minimizing bias com-
pared with telephone surveys that use phone books
listing home numbers. In addition, morning, after-
noon, and evening calls were made in an attempt to
minimize sampling bias.

Sampling methodologies were designed to max-
imize the quality improvement aim of our study
and thus were not based strictly on a random prob-
ability sampling approach. The sample for this
study over-represented patients from small clinics
and patients with uncontrolled hypertension. It is
possible that clinic factors may be different in
smaller clinics, but it is unlikely that personal fac-
tors or knowledge of the program would differ by
clinic size. The survey sample was older and had
more women compared with other nonreporters.
Although statistically significant, the absolute dif-
ference in mean age was 4 years, and there is no
reason to believe this small age difference or female
predominance would significantly bias results. Fi-
nally, patients may have been reluctant to disclose
that they were not following providers’ instructions
and hesitant to offer critical remarks about clinic
and provider factors.

During the qualitative analysis, patient re-
sponses were grouped into broader categories, but
there was overlap between these categories. For
example, even though “forgetting to take HBP”
was considered a personal factor, clinic factors and

system factors may have also contributed to this
response if the automated reminder system was
ineffective or providers did not follow-up with in-
active participants. When identifying potential sys-
tem improvements, improvements in one category
can alleviate deficiencies in other categories.

Conclusion
In this investigation of nonparticipation in an HBPM
program, the large majority of respondents were still
using their HBP cuffs despite not using the formal
reporting system. This finding is encouraging for this
project and other self-management programs; it sug-
gests most “dropouts” may still be receiving clinical
benefit from the intervention. Furthermore, contact-
ing patients about nonparticipation may increase in-
volvement. Understanding nonparticipation in this
HBPM program may be generalizable for self-man-
agement programs in other disciplines that experi-
ence difficulties with retention.

The authors thank Lori Crane, PhD, for her analysis of meth-
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her work with manuscript revisions and technical writing.
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