ORIGINAL REPORTS: CARDIOVASCULAR DISEASE AND

RISK FACTORS

DoOEs THE USE OF HOME BLOOD PRESSURE MONITORING VARY BY RACE,

EDUCATION, AND INCOME?

Objective: Home blood pressure (BP) moni-
tors are commonly recommended for patients
with hypertension, but little is known about
their utilizations among different racial/ ethnic
groups. The objective of this study was to
investigate if racial differences existed in the
utilization of home BP monitoring devices.

Design: A voluntary and self-administered
survey study.

Setting: Community pharmacies in the Creater
Houston metropolitan areas, Texas, United States.

Participants: Subjects were recruited from
community pharmacies if they were aged
=18 years and received a prescription drug
for hypertension.

Interventions: Each participant was given
informed consent to complete a survey that
consisted of questions about patient demo-
graphics and BP self-monitoring behavior.

Main Outcome Measures: The primary mea-
sures were the use of home BP monitors and
the patient’s knowledge of BP monitoring.

Results: A total of 987 pharmacy customers
were approached, of whom 834 patients
agreed to participate (34.3% African Ameri-
cans, 33.3% Whites, and 28.9% Hispanics).
We found no association between race and BP
monitor utilization. Patients with less educa-
tion and lower income were associated with
lesser use of BP monitors (P=.04 and P<.01
respectively). Patients with higher education
and higher incomes were more knowledgeable
about how to monitor BP at home. (P<.01)

Conclusion: This study found that the utiliza-
tion of BP monitors was not different among
races. Patients with lower education level and
less income were associated with less home BP
monitor use. Further studies to investigate the
adherence to home BP monitor use and
intervention to overcome barriers to self-mon-
itoring is needed. (Ethn Dis. 2010;20:2-6)
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INTRODUCTION

Hypertension is a common illness that
affects approximately 1 billion individuals
worldwide."? More than one-third of
adults aged =20 years have hypertension
in the United States.” Hypertension is a
major health problem because it is a silent
disease that causes serious complications
such as stroke, myocardial infarction,
heart failure, peripheral vascular disease,
retinopathy, and nephropathy.” Despite
increasing treatment options and aware-
ness about hypertension, blood pressure
(BP) control rates are still low across the
wortld. The World Health Organization
(WHO) suggested achieving 50% control
rate by year 2010 in the Healthy People
2010 report.” The latest census of the US
population showed that the control rate
was 31% among all with hypertension
and 53.1% among those who were being
treated.*™®

Clinicians commonly recommend
home BP monitors for patients with
hypertension.” Home BP readings enable
clinicians to include home BP into the
decision process for dosage adjustments,
and in some cases, to detect white coat
hypertension.* Self BP monitoring is
recommended in high blood pressure
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treatment guidelines as a potentially
useful tool in the management of
hypertension.'® Evidence has shown that
an ambulatory BP reading was a stronger
predictor for cardiovascular risk in older
patients with isolated systolic hyperten-
sion, compared to a conventional BP
reading at a physician’s office."’

Studies have shown that African
Americans have higher rates of hyper-
tension, poorer blood pressure control,
and were less likely to adhere to
antihypertensive medications than
Whites.'*™"> Compared to Whites, Afri-
can Americans develop hypertension
earlier in life, have a 1.3 times greater
rate of nonfatal stroke, a 1.8 times greater
rate of fatal stroke, a 1.5 times greater
rate of heart disease death, and a 4.2
times greater rate of end-stage renal
disease secondary to long term uncon-
trolled high blood pressure.'® African
Americans also have higher mortality
rates from complications of hypertension
as compared to Whites."” Recent data
indicated that Hispanics had lower levels
of hypertension awareness, treatment
and control compared to Whites and
African Americans.'® Little is known
about racial/ethnic differences in the
utilization of home blood pressure

Little is Enown about racial/
ethnic differences in the
utilization of home blood

pressure monitoring devices.




monitoring devices. The purpose of this
study was to investigate if the utilization
and knowledge of BP monitors varied by
different racial/ethnic groups.

METHODS

Study Population

The study was conducted in the
Greater Houston metropolitan areas in
the United States. Houston is the largest
and fastest growing city in the State of
Texas and the fourth largest city in
population in the United States. In
2007, approximately 5.6 million indi-
viduals resided in the Greater Houston
metropolitan area.'” It is one of the
most ethnically diverse cities in the
United States, consisting of 55%
Whites, 25% African American, and
20% individuals of other races or
combination of two or more races. Of
those, it is estimated that approximately
40% are of Latino or Hispanic origin.

Study participants were recruited
from approximately 100 community
pharmacies in the Greater Houston
metropolitan areas. These pharmacies
were branches of two major pharma-
ceutical services providers, Walgreens®
pharmacy and CVS® pharmacy. The
pharmacies are community pharmacies
which sold prescription drugs, over-the-
counter medications, personal hygiene
products, beauty products, and food
items. Study participants were recruited
in the period from August through
December of 2008. Inclusion criteria
were men and women aged =18 years
who received antihypertensive medica-
tion(s) from the pharmacies. Patients
were excluded if they lived in a long-
term care facility, hospital, hospice or
assisted living facility.

Data Collection

The study protocol was reviewed
and approved by the Institutional
Review Board at Texas Southern Uni-
versity prior to data collection. Patients
who approached the pharmacy counter
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to purchase antihypertensive medica-
tion(s) were requested by a surveyor to
participate. The surveyor screened for
participant’s eligibility into the study
based on inclusion and exclusion crite-
ria. All surveyors were second-year
pharmacy students and all received one
hour of didactic lecture on how to
conduct the survey. During the lecture,
surveyors were educated about the
survey tool, consent form, and survey-
ing technique. Each student was en-
couraged to collect a maximum of 9
completed surveys, 3 from each of the
three racial/ethnic groups (Whites, Af-
rican Americans, or Hispanics). How-
ever, if it was impossible to identify
participants of a specific race group at
the pharmacy, the surveyor was allowed
to recruit participants of other ethnic
groups.

Survey and Assessment Tool
The survey was self-administered by
the participants and collected by the
surveyor after completion. The survey
was two pages in length and consisted of
a total of 13 questions. It was divided
into two sections: (1) demographics and
BP monitor usage; and (2) BP moni-
toring knowledge assessment test, also
known as Blood Pressure IQ Quiz.
Prior to the beginning of the study,
the survey was validated by two phar-
macy faculty members, two health
professionals, and ten patients to make
certain the survey was easy to read and
comprehend. The survey was available
in English and Spanish. Data collected
in the survey included patient demo-
graphics, education level, household
income, and comorbidity diagnosis. In
addition, blood pressure self-monitor-
ing behavior data were collected includ-
ing: years of hypertension diagnosis, use
of home blood pressure monitor, type
of blood pressure monitor used, fre-
quency of checking blood pressure at
home, education about blood pressure
self-monitoring, frequency of blood
pressure check at physician’s office,
and use of blood pressure log. If a
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patient did not use a blood pressure
monitoring device at home, the reason
for not self-monitoring blood pressure
was asked. The Blood Pressure 1Q quiz
was created to assess BP monitoring
knowledge and was based on national
guidelines and pharmacy tertiary refer-
ences.'>*® Each survey participant was
given a copy of the assessment questions
with his/her score and the answers at the
end of the participation.

Statistical Analysis

A sample size of 800 was required to
detect a 10% difference in BP monitor
usage with a power of 80% and an alpha
error of .05. Data were input into an
excel file then exported into STATA SE
version 9.0 software for analysis. The
number of participants by race, sex,
annual income, education, and comor-
bidities were tabulated and reported in
percentages. Univariate logistic regression
analysis was utilized to determine if age,
sex, race, education, income, and comor-
bidities influenced the use of a monitor.
Univariate linear regression analysis was
utilized to ascertain if patients’ age, race,
education, income and comorbidities
resulted in a higher score on the
hypertension knowledge quiz. A P-value
of <.05 was considered statistically
significant and all tests were two-tailed.

RESULTS

A total of 987 individuals were
approached to participate in the survey.
Of those, 834 individuals agreed to
participate. Four surveys were non-
usable because of incomplete informa-
tion and therefore the final study
population consisted of 830 partici-
pants. Demographics of study partici-
pants (2=830) are reported in Table 1.
The mean age of study participants was
46.1 years, range 18-90. The average
years of hypertension diagnosis was 5
years. Among all participants, they had
their BP checked by their healthcare

providers, on average, every 145 days.
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Table 1. Demographics of survey
respondents (N=830)

Table 2. Reasons for not monitoring
blood pressure at home

Table 3. Correlations of variables with
blood pressure monitoring at home

n % Reason n  %*

Sex Not important 131 31.1

Female 448 56.6 Financial 96 22.8

Male 344 43.4 Lack of time 57 13.5

Not sure how to use the machine 48 11.4

Race Lack of help 20 4.8

BlfiCk ) 279 34.3 Health related disability (eg arthritis,

Hispanic 235 28.9 poor vision) 13 3.1

White 271 333

Asian 21 26 * Out of those who do not monitor BP at home

Other 3 0'9 (h=421); more than one response was allowed.

Highest level of education
Grade 12/high school 222 27.3

Associate degree 118 14.5
Technical school 83 10.2
4-year college 227 28.0
Graduate 113 13.9
None of the above 49 6.1
Annual income (in US dollars)
$0-$24,999 205 26.3
$25,000-$49,999 260 33.3
$50,000-$74,999 183 23.5
=$75,000 132 16.9
Co-morbidities
Arthritis 130 15.8
Diabetes 166 20.2
Stroke 21 2.6
Alzheimer’s disease 5 0.6
Parkinson’s disease 6 0.7
None of the above 542 65.8

Forty-nine percent (=408) of par-
ticipants claimed that they used a BP
monitor at home. Among those who
used BP monitors at home, 88 (21.6%)
used a manual monitor and 315
(77.2%) used an automated machine.
For those who monitored BP at home,
on average, BP was monitored every 33
days, ranging from once daily to once a
year. One hundred and thirty partici-
pants (31.9%) said they were instructed
on how to use a BP monitor by a
doctor; 85 (20.8%) by a pharmacist; 55
(13.5%) by a nurse; and 129 (31.6%)
said no one taught them how to use a
monitor. Only 270 (37.2%) partici-
pants said they presented records of BP
readings to their doctors within the past
year. Reasons for not monitoring BP at
home are summarized in Table 2.

We found no association between
race and use of BP monitors (see

Table 3). Age, education, and income
were positively related to increased
usage of BP monitors. Participants with
diabetes and stroke were more likely to
monitor their BP at home and the
longer participants were diagnosed with
hypertension, the more likely they were
to monitor their BP at home (P<<.001;
95% C.I. 1.08-1.14).

The resules for the blood pressure
monitoring quiz are listed in Table 4.
Each question was worth one point with
a maximum score of five points. A total
of 824 participants completed the quiz
and the average score was 3.91. Linear
regression analysis showed that partici-
pants with high school as the highest
education were associated with lower
scores (P<<.01), whereas participants
with college and graduate school edu-
cation were associated with higher
scores (P<.01). Participants with lower
income (=$24,999 annually) were as-
sociated with lower scores (P=.01), and
participants with higher incomes
($50,000-$74,999 and =$75,000 an-
nually) were associated with higher
scores (P<.01 and P=.045 respective-
ly). Participants with blood pressure
monitors at home achieved higher
scores than those who did not (P<.01).

DISCUSSION

Previous studies found that racial
disparities existed in the treatment of

. 21,22 .
cancer surgical procedures, cardiac

L 2324
revascularization,”>>% and mental health
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Odds

Variable Ratio 95% CI P

Female sex 1.06  0.83-1.36 .60
Age 1.03 1.02-1.04 <.01*
Race
Black 1.29  0.96-1.71 .08
White 1.13 0.84-1.50 A1
Hispanic 0.80 0.58-1.07 .14
Asian 0.54 0.20-1.42 21

Highest level of education
Grade 12/high

school 0.73 0.53-0.99 .04*
Associate

degree 0.89  0.60-1.31 .57
Technical

school 1.02  0.64-1.59 .94
4-year college 133  0.97-1.80 .07
Graduate 1.88 1.25-2.81 <.01*
None of the

above

education 0.44 0.23-0.81 <.01*

Annual Income (in US dollars)
=$24,999 0.45 0.32-0.62 <.01*
$25,000-
$49,999 0.97
$50,000-
$74,999 1.78
=$75,000 1.35

0.72-1.29 .82

1.27-2.48 <.01*
0.92-1.95 12

Comorbidities

Arthritis 1.89 1.28-2.77 <.01*
Diabetes 2.36 1.65-3.37 <.01*
Stroke 3.44 1.24-9.48 .01*
Alzheimer’s

disease 418  0.46-37.5 .20
Parkinson’s

disease 1.04  0.20-5.17 .96
None of the

above 0.43 0.31-0.57 <.01*

* P<0.05 considered statistically significant.

therapy.”>*® These were relatively ex-
pensive and specialized treatment op-
tions that may not be available to
minority population with limited

Our results showed that there
was no significant difference
in the utilization of blood
pressure home monitoring

amorng races.
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Table 4. Testing your blood pressure 1Q

Question

Maximum Score

Correct Response n (%*)

1. Which of the following is the most
desirable blood pressure reading?

a. 160/95
b. 120/80 (correct answer)
c. 130/90
d. 140/80

2. Many over-the-counter cough and cold
medications can increase your blood
pressure.

a. True (correct answer)
b. False

3. When measuring your blood pressure
you should first?

1 597 (72.5)
1 637 (77.3)
1 751 (91.1)

a. Rest for 3 to 5 minutes then check your blood pressure (correct answer)
b. Go take a jog then check your blood pressure

c. Drink a cup of coffee then check your blood pressure

d.  Go smoke a cigarette and then check your blood pressure

4. Using a cuff that is too small for your
arm can overestimate your blood pres-
sure and one that is too big can
underestimate your blood pressure.

a. True (correct answer)
b. False

5. Blood pressure monitors that measure
your blood pressure in your finger or your
wrist are not usually accurate and are not
recommended.

a. True (correct answer)
b. False

1 669 (81.2)

1 553 (67.1)

* Out of 824 participants who completed the blood pressure 1Q assessment.

healthcare access. Our study investigat-
ed the utilization of easily available
blood pressure monitoring devices rang-
ing in price from US$20 to US$150.*
Our results showed that there was no
significant difference in the utilization
of blood pressure home monitoring
among races. This could be in agree-
ment with previous studies that found
racial disparities focus on more expen-
sive and specialized procedures (ie
surgical resection, revascularization, be-
havioral therapy), compared to a BP
monitoring device that is easily available
to the public. Studies have also shown
that health belief model also affects
health services utilization; if an individ-
ual believes that a BP monitor will help
with controlling high blood pressure, he
or she is more likely to use one. This
study indicated that the utilization of a

BP monitor was similar among Whites,
African Americans, and Hispanics,
which implied that their belief models
regarding a BP monitor were similar.
Our study showed that higher
education levels were associated with
an increased rate of BP monitor use.
This finding is consistent with previous
studies on health service utilization.”®™°
Our study also found that patients with
lower income were less likely to monitor
their blood pressure at home. Among
participants who earned less than
$25,000 a year, only 38.7% used a
blood pressure monitor. The cost of BP
monitors is not reimbursed by insurance
companies; most patients paid for their
BP monitor. For those who were
financially stressed, the cost of purchase
may have been a barrier. Participants
with a history of stroke and diabetes
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were more likely to monitor their blood
pressure at home compared to partici-
pants without comorbidities.

There are limitations to our study.
First, the utilization of BP monitor was
self-reported by participants. A home visit
to collect BP monitor utilization data to
actually see the participants monitoring
their blood pressures would have been
more accurate. However, due to the large
sample size and extensive labor cost in
performing home visits, it was not feasible.
Second, the survey did not capture blood
pressure monitoring at the pharmacies.
Most pharmacies in the United States have
free blood pressure monitoring services. It
was possible that the participants did not
monitor blood pressure at home, but at
the pharmacy instead. Third, the study did
not capture those who did not come to the
pharmacy and sent someone else to pick
up their medications.

ACKNOWLEDGMENTS

We thank second year pharmacy students at
Texas Southern University College of Phar-
macy and Health Sciences for their assistance
in distributing the surveys. Authors of the
presentation have nothing to disclose con-
cerning possible financial or personal rela-
tionship with commercial entities that may
have a direct or indirect interest. The
preliminary findings of this study were
presented at the American Society of
Health-System Pharmacists Mid-year Clini-
cal Meeting, December 2008.

REFERENCES

1. Kearney PM, Whelton M, Reynolds K, et al.
Global burden of hypertension: analysis of
worldwide data. Lancet. 2005;365(9455):217—
223.

2. Hajjar I, Kotchen JM, Kotchen TA. Hyper-
tension: trends in prevalence, incidence, and
control. Annu Rev Public Health. 2006;27:
465-490.

3. Department of Health and Human Services
Centers for Disease Control and Prevention.
High Blood Pressure Facts. Available at: heep://
www.cdc.gov/nchs/data/nhanes/gendoc.pdf.
Last accessed June 25, 2008.

4. Lawes CM, Vander Horrn S, Law MR, et al.
Blood pressure and the global burden of
disease 2000. Part II: estimates of attributable
burden. J Hypertens. 2006;24(3):423-430.



HOME BLOOD PRESSURE MONITORING AND RACE - Poon et al

10.

11.

12.

. World Health Organization and International

Society of Hypertension Writing Group. 2003
World Health Organization (WHO)/Interna-
tional Society of Hypertension (ISH) state-
ment on management of hypertension.

] Hyperten. 2003;21:1983-1992.

. Ong KI, Cheung BM, Man YB, et al.

Prevalence, awareness, treatment, and control
of hypertension among United States adults.

1999-2004. Hypertension. 2007;49:69-75.

. Giles T, Aranda J, Suh D, Choi IS, Preblick R.

Ethnic/Racial Variations in Blood Pressure
Awareness, Treatment, and Control. / Clin

Hypertens. 2007;9(5):345-354.

. Berlowitz DR, Ash AS, Hickey EC, et al.

Inadequate management of blood pressure in a
hypertensive population. N Engl ] Med.
1998;339(27):1957-1963.

. Viera AJ, Cohen LW, Mitchell CM, Sloane

PD. Use of home blood pressure monitoring
by hypertensive patients in primary care:
survey of a practice-based research network
cohort. J Clin Hypertens (Greenwich).
2008;10(4):280-286.

Chobanian AV, Bakris GL, Black HR, et al.
The seventh report of the Joint National
Committee on detection, evaluation and
treatment of high blood pressure: the JNC 7
report. JAMA. 2003;289(19):2560-72. Epub
2003 May 14. Erratum in: JAMA. 2003 Jul 9;
290(2):197.

Staessen JA, Thijs L, Fagard R, O’Brien ET,
Clement D, de Leeuw PW, et al. Predicting
cardiovascular risk using conventional vs.
ambulatory blood pressure in older patents
with systolic hypertension. Systolic Hyperten-
sion in Europe Trial Investigators. JAMA.
1999;282(6):539-546.

Ostchega Y, Dillion CF, Hughes JP, Carroll
M, Yoon S. Trends in hypertension preva-
lence, awareness, treatment, and control in
older U.S. adults: data from the National
Health, and Nutrition Examination Survey
1988 to 2004. J Am Geriatr Soc. 2007;55(7):
1056-1065.

13.

14.

17.

18.

19.

20.

21.

22.

23.

Hajjar 1, Kotchen TA. Trends in prevalence,
awareness, treatment and control of hyperten-
sion in the United States, 1988-2000. JAMA.
2003;290(2):199-206.

Cushman WC, Ford CE, Cutler JA. Success
and predictors of blood pressure control in
diverse North American settings: the antihy-
pertensive and lipid-lowering treatment to
prevent heart attack trial (ALLHAT). J Clin
Hypertens (Greenwich). 2002;4(6):393-404.

. Siegel D, Lopez ], Meier J. Antihypertensive

medication adherence in the Department of
Veterans Affairs. Am | Med. 2007;120:26-32.

. Rosamond W, Flegal K, Furie K, et al. Heart

disease and stroke statistics—2009 update: a
report from the American Heart Association
Statistics Committee and Stroke Statistics
Subcommittee. Circulation. 2009;119(3):e21—
181.

Wong MD, Shapiro MF, Boscardin W],
Ettner SL. Contribution of major diseases to
disparities in mortality. N Eng | Med.
2002;347(20):1585-92.

Rameriz RR, de la Cruz GP. The Hispanic
population in the United States: March 2002.
Washington, DC: US Census Bureau; 2002.

US Census Bureau. 2007 population esti-
mates. Available at www.census.gov. Last
accessed April 9, 2009.

Berardi RR, Ferreri SP, Hume AL, et al.
Handbook of Nonprescription Drugs: An Inter-
active Approach to Self Care, 6™ ed. Washing-
ton DC: APhA; 2009.

Fariah F, Wood DE, Yanez ND, et al. Racial
disparities among patients with lung cancer
who were recommended operative therapy.
Arch Surg. 2009;144:14-18.

Esnaola NF, Gebregziabher M, Knott K,
Finney C, Silvestri GA, Reed CE, et al.
Underuse of surgical resection for localized,
non-small cell lung cancer among Whites and
African Americans in South Carolina. Ann
Thorac Surg. 2008;86(1):220-226.

Popescu I, Vaughan-Sarrazin MS, Rosenthal

GE. Differences in mortality and use of

LEthnicity & Disease, Volume 20, Winter 2010

24.

25.

26.

27.

28.

29.

30.

revascularization in Black and White patients
with acute MI admitted to hospitals with and
without revascularization services. JAMA.
2007;297(22):2489-2495.

Brown CP, Ross L, Lopez I, Thornton A,
Kiros GE. Disparities in the receipt of cardiac
revascularization procedures between Blacks
and Whites: an analysis of secular trends. Ezhn
Dis. 2008;18(2Supple2):52-112-117.
Barksdale CL, Azur M, Leaf PJ. Differences in
mental health service sector utilization among
African American and Caucasian youth enter-
ing systems of care programs. J Behav Health
Serv Res. 2009;[epub ahead of print].

Poon 1, Lal LS, Ford ME, Braun UK. Racial/
Ethnic disparities in medication use among
veterans with hypertension and dementia: a
national cohort study. Ann Pharmacother.
2009;43(2):185-193.

Drug prices available at www.walgreens.com.
Last accessed April 9, 2009.

Sambamoorthi U, McAlpine DD. Racial,
ethnic, socioeconomic, and access disparities
in the use of preventive services among
women. Prev Med. 2003;37:475-484.
Mayberry RM, Mili F, Ofili E. Racial and
ethnic differences in access to medical care.
Med Care Res Rev. 2000557 Suppl 1:108-
145.

Kamble S, Boyd AS. Health disparities and
social determinants of health among African-
American women undergoing percutaneous
coronary interventions (PCI). / Cult Divers.
2008;15(3):132-142.

AUTHOR CONTRIBUTIONS

Design concept of study: Poon, Etd, Lal
Acquisition of data: Poon

Data analysis and interpretation: Poon, Lal
Manuscript draf: Poon, Ett, Lal

Statistical expertise: Poon, Lal
Administrative, technical, or material assis-

tance: Poon, Etti

Supervision: Poon



