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Abstract

Low adherence to antihypertensive medication remains a public health challenge. Understanding
barriers to, and determinants of, adherence to antihypertensive medication adherence may help
identify interventions to increase adherence and improve outcomes. The Cohort Study of Medication
Adherence in Older Adults (CoSMO) is designed to assess risk factors for low antihypertensive
medication adherence, explore differences across age, gender, and race subgroups, and determine
the relationship of adherence with blood pressure (BP) control and cardiovascular outcomes over
time. Between August 2006 and September 2007, 2194 participants, age 65 years and older, taking
antihypertensive medication were recruited and enrolled in CoSMO and completed a baseline
telephone survey. Antihypertensive medication adherence was assessed with the Morisky Medication
Adherence Scale (MMAS) and the medication possession ratio (MPR). Low adherence was defined
as a MMAS score < 6; non-persistent MPR was defined as <0.80. BP data were abstracted from
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outpatient electronic medical records; uncontrolled BP was defined as systolic or diastolic BP >140
or 90 mmHg, respectively.

The mean age of participants was 75.0 + 5.6 years, 58.8% were women, 30.7% were black, and 83.6%
were taking 2 or more classes of antihypertensive medication. Overall, 14.1% of participants had
low adherence, 27.0% had a non-persistent MPR, and 33.7% had uncontrolled BP. Participants with
low MMAS were 2.71 (95% confidence interval (ClI) 2.31-3.18) times more likely to have non-
persistent MPR and 1.20 (95% CI 1.00-1.43) times more likely to have uncontrolled BP than
participants with high MMAS. Low antihypertensive medication adherence and uncontrolled blood
pressure are common in older, insured patients. Research identifying barriers to achieving
antihypertensive medication adherence may assist in developing tailored interventions to increase
medication adherence and improve outcomes.

Keywords
medication adherence; hypertension; Morisky Scale; cohort; older adults; blood pressure control

Introduction

Although there has been recent progress in the prevention, detection and treatment of
hypertension, it persists as a major public health challenge affecting approximately one billion
persons worldwide and about 70 million people in the United States(1-3). Hypertension is a
significant and often asymptomatic chronic disease, which requires persistent adherence to
prescribed medication to reduce the risks of stroke, cardiovascular disease and renal disease
(4). Effective medical therapy and evidence-based treatment guidelines for hypertension are
readily available; yet, hypertension management at the population level is not optimal (5). For
example, over 36% of US adults treated for hypertension have uncontrolled blood pressure
(3). Low patient adherence to antihypertensive medication is the most significant modifiable
patient-related barrier to achieving controlled blood pressure (6).

Barriers to medication adherence are multi-factorial and include complex medication regimens,
convenience factors (e.g. dosing frequency), behavioral factors and issues with treatment of
asymptomatic diseases (e.g. treatment side effects) (7). There is a lack of understanding of
which patient groups are at greatest risk of low adherence, how barriers to medication-taking
behavior influence low adherence, and what interventions are most effective in overcoming
barriers and improving adherence rates in different patient populations.

The Cohort Study of Medication Adherence in Older Adults (CoSMO), a prospective study
among older adults with essential hypertension who are enrolled in a single managed care
organization, is designed to investigate barriers to, and determinants of, antihypertensive
medication adherence and lay the groundwork for interventions to improve adherence and
clinical outcomes. The specific aims of CosMO are (a) to assess the effect of psychosocial,
behavioral, quality of life, and clinical factors on changes in medication adherence over two
years of follow-up; (b) to assess health care system barriers, uses of prescribed and over-the-
counter medications, complementary/alternative therapies and lifestyle modification on
medication adherence and change in adherence; and (c) to determine the relationship of
medication adherence with future medical and psychosocial outcomes including blood pressure
control, cardiovascular disease incidence, all-cause mortality, quality of life, and healthcare
utilization.

The purpose of this paper is to describe the design and methods of CoSMO and to present
baseline demographic characteristics as well as levels of medication adherence and blood
pressure control for the overall study population and for demographic subgroups. The
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associations of self-reported medication adherence to pharmacy fill adherence and blood
pressure control in older insured adults, which have not been well documented previously, are
presented. A framework for understanding the barriers for adherence to antihypertensive
medications is reviewed.

Collection of data to understand barriers to antihypertensive medication

adherence

A sample size of 2000 participants was selected to provide adequate statistical power to detect
clinically important and meaningful differences between persons with and without low
adherence to their antihypertensive medication. CoSMO has 80% power to detect prevalence
ratios of low medication adherence as low as 1.2 for cross-sectional analyses and as low as 1.4
for longitudinal analyses of reductions in medication adherence depending on the prevalence
of low medication adherence, the percent of the population reducing adherence, and the
prevalence of the exposure or barrier being studied.

The catchment area for CoSMO reflects a demographically diverse group of individuals in
urban and suburban areas. Recruitment was conducted from August 21, 2006 to September 30,
2007. Participants, 65 years and older with essential hypertension, were randomly selected
from the roster of a large managed care organization in southeastern Louisiana. An introductory
letter with a reply card including an opt-out option was mailed to potentially eligible
participants based on the review of administrative criteria from the managed care organization
(MCO) database (N=7020). Administrative criteria from the MCO's database used to initially
assess eligibility included:

Men and women aged 65 years of age or older enrolled in the Medicare Risk product

At least one encounter in calendar year 2005 with a primary or secondary diagnosis
of essential hypertension (ICD-9 code 401) in the outpatient administrative database

At least one antihypertensive medication prescription filled in calendar year 2005
Continuously enrolled in the MCO for at least 2 years at the time of the baseline survey

*  No ICD-9 diagnosis (ICD-9 codes 290, 291-294,317-319, 331) of cognitive
impairment

No ICD-9 diagnosis of malignancy or human immunodeficiency virus (ICD-9 codes
140-172.9, 174-195.8, 200-208.99, 042-044.9)

For those not opting out and with valid contact information, eligibility was confirmed using a
brief telephone questionnaire. Eligibility criteria confirmed with each participant included:

English speaking
Community dwelling

Current diagnosis of and prescribed medication for hypertension

Current enrollment in the MCO

No cognitive impairment via a cognitive function screener (8)

There were 1373 individuals deemed ineligible for the study and 2279 individuals refused to
participate (Figure 1). We were unable to reach 1174 individuals due to invalid contact
information likely resulting from displacement following Hurricane Katrina. A total of 2194
participants enrolled in the study. Those who refused compared to those who participated in
the survey were more likely to be male (50.4% versus 41.5%, respectively; p<0.001), white
(84.5% versus 68.8%, respectively; p<0.001), and older (76.3 years versus 74.5 years,
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respectively; p<0.001). Those who we were unable to reach compared to their counterparts
who participated in the study were more likely to be male (45.1% versus 41.5%, respectively;
p=0.043), white (77.5% versus 68.8%, respectively; p<0.001), and older (75.2 years versus
74.5 years, respectively; p=0.001).

All participants provided verbal informed consent, and CoSMO was approved by the Ochsner
Clinic Foundation Institutional Review Board and the privacy committee of the MCO.
Participants completed a survey at baseline and will be followed longitudinally and re-surveyed
both one year and two years following their baseline interview to assess changes in adherence,
barriers, risk factors and outcomes.

Study measures were collected through participant surveys, clinic and hospital electronic
medical records (EMR), and the MCO's administrative databases. The baseline survey was
administered by telephone using trained interviewers and lasted 30-45 minutes. A complete
outline of the study measurements is provided in Table 1. Of relevance to the current analyses,
the participant survey included assessment of socio-demographic factors, medication
adherence, and clinical variables. In addition, information regarding co-morbid conditions and
medication complexity was downloaded from the administrative databases of the MCO. Blood
pressure data were abstracted from the outpatient EMR. These domains are described in detail
below.

Socio-demographics

Participant age, gender, race, level of education, marital status and number of dependents were
obtained through the telephone survey. If self-reported race was missing (n=37), it was
determined using data in the participants' medical records (9). The socio-demographic factors
were categorized as follows: age: < 75 years of age and > 75 years of age; race: white and
black; education: high school graduate and not a high school graduate; marital status: married
and not married; and dependents: one or more and none.

Medication Adherence

Self-reported medication adherence was measured with the eight-item Morisky Medication
Adherence Scale (MMAS) (10). This adherence measure was designed to facilitate the
identification of barriers to and behaviors associated with adequate adherence to chronic
medications. In a previous study, the scale has been determined to be reliable (a= 0.83) and
significantly associated with blood pressure control (p<0.05) in low income, mostly minority
and underserved individuals with hypertension (i.e. low adherence levels were associated with
lower rates of blood pressure control) (10). Also, the MMAS has been shown to have high
concordance with antihypertensive medication pharmacy fill rates in a managed care
population similar to the current study population (11). MMAS scores can range from zero to
eight with low adherence defined as MMAS scores <6; medium adherence as scores of 6 to
<8, and high adherence scores as a score of 8 (10).

Pharmacy fill data were extracted for the year prior to completion of the baseline survey and
included a listing of all antihypertensive prescriptions filled, date filled, drug class, and number
of pills dispensed. Medication possession ratio (MPR) is the sum of the days' supply obtained
between the first pharmacy fill and the last fill, with the supply obtained in the last fill excluded,
divided by the total number of days in this time period (11). Provided each participant had at
least 3 pharmacy fills in a drug class in the time period, MPR was calculated for each
antihypertensive medication class and averaged across all classes to assign a single MPR to
each participant. Pharmacy fill non-persistency was defined as an MPR <0.8 (11-15). There
were 2087 participants who had at least 3 pharmacy fills used to calculate MPR.
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Other Risk Factors

Duration of hypertension was assessed through self-report. Cholesterol tests and values were
obtained from the EMR. Using ICD-9 codes recorded in the MCO's administrative database
in the year prior to each survey, a weighted co-morbidity score was generated using the
Charlson co-morbidity index (16;17). Body mass index (BMI) was calculated from self-
reported height and weight. The number and classes of antihypertensive medications were
downloaded from the managed care pharmacy database.

Blood Pressure

Using standard data collection forms and trained record abstractors, blood pressure levels
(including systolic and diastolic values, patient position, and date of blood pressure
measurement) were abstracted from the primary care clinics' EMR for the year preceding the
survey. The mean blood pressure was calculated for the seated measurements on 2 different
dates closest to the survey date. Using established guidelines (1), uncontrolled blood pressure
was defined as systolic blood pressure >140 mmHg or diastolic blood pressure >90 mmHg.
Blood pressure data were available for 1908 participants.

All study staff successfully completed a training program in human subjects' protection, data
collection strategies, and on the study protocol. Additional training sessions for the telephone
surveyors provided instructions on computer-assisted administration and data entry of the study
questionnaire. Baseline surveys were recorded using Versadial technology (VS Logger,
version 3.0 release, 2008, Irvine, CA), and data were entered into a Microsoft Access database.
A ten percent random sample of recorded surveys was selected for audit and quality check;
any discrepancies or illogical values identified were reviewed by the investigative team.

Characteristics of the study population were calculated, overall and by age group (<75 and >
75 years of age), gender and race. Data analyses were limited to black and white participants;
14 participants reporting another race were excluded from the current analyses. Significance
in the differences in demographics, clinical factors, uncontrolled blood pressure, and low
adherence across age group, gender, and race were determined using t-tests and chi-square
tests. Log binomial regression models that included adjustment for age, gender, and race were
used to determine the prevalence ratio of antihypertensive medication nonpersistency by MPR
and uncontrolled blood pressure associated with low and medium adherence by MMAS using
those with high adherence as the reference group. Analyses were performed using SAS 9.1
(Cary, NC).

New findings regarding antihypertensive medication adherence in older

adults

Baseline characteristics of the CoSMO participants are presented in Table 2. Those younger
than 75 years, compared to those 75 years and older, were more likely to be black, a high school
graduate, married, have at least one dependent, a lower comorbidity score, and a higher BMI.
Women enrolled in the study, compared to men, were significantly older, less likely to be
married, less likely to have hypertension for more than 10 years, and have higher cholesterol
levels and a lower comorbidity score. Blacks, compared to whites, were significantly younger;
less likely to be a high school graduate and married, more likely to have a hypertension
diagnosis longer than 10 years and have filled two or more antihypertensive medications in the
prior year, and have a higher comorbidity score, higher cholesterol levels, and a higher BMI.

Overall, using MMAS, 14.1% of study participants had low adherence and 34.2% and 51.7%
had medium and high adherence, respectively. Low medication adherence was more common
among participants who were younger than 75 years of age, were black and had a higher BMI
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(BMI data not shown in table; p<0.01). Non-persistent MPR was more common among black
participants. Those older than 75 years, women, and blacks had a higher mean systolic blood
pressure; those younger than 75 years and blacks had a higher mean diastolic blood pressure.
Overall, 33.7% of the participants had uncontrolled blood pressure. Blacks had a significantly
higher prevalence of uncontrolled blood pressure (p<0.05). Marginally significant associations
for gender (p=0.08) and duration of hypertension (data not shown in table; p=0.09) were also
identified: women and participants with duration of hypertension > 10 years were more likely
to have uncontrolled blood pressure.

Prevalence ratios (PR) of non-persistent MPR and uncontrolled blood pressure by category of
medication adherence are presented in Table 3. After adjustment for age, race, and gender and
compared to participants with high adherence by MMAS, participants with low adherence by
MMAS were 2.71 (95% CI: 2.31 - 3.18) times more likely to have non-persistent MPR (p-
trend<0.001). Also after age, race, and gender adjustment, participants with low medication
adherence by MMAS were 1.20 (95% CI 1.00-1.43) times more likely to have uncontrolled
blood pressure compared to those participants with high medication adherence by MMAS.
Results were markedly similar after additional adjustment for duration of hypertension and
BMI (data not presented). In addition, the association between adherence as measured by MPR
and uncontrolled blood pressure was similar: participants with non-persistent MPR were 1.17
(95% CI 1.02-1.34) more likely to have uncontrolled blood pressure (data not presented in
tables).

Discussion

Relatively little is known about the relationship of demographics to medication adherence in
older adults, and few studies have examined the validity of self-report adherence measures in
the elderly (18). In the CoSMO study of older adults with hypertension, a substantial portion
had low adherence to their antihypertensive medications and uncontrolled blood pressure.
Black participants and individuals less than 75 years old had lower adherence levels compared
to whites and individuals 75 years or older. Black participants had a significantly higher
prevalence of uncontrolled blood pressure compared to their white counterparts. The current
study of 2180 participants confirms a strong association between self-report adherence using
the 8-item MMAS and pharmacy fill adherence using MPR, which was previously described
in a small sample of hypertensive adults (11). Additionally, this study reports a significant
association between self-reported low adherence by MMAS and uncontrolled blood pressure
determined by clinic blood pressure readings, an association which has not been well-
documented in an insured older population.

The baseline results of CoSMO support earlier findings that demographic and other risk factor
differences in medication adherence and blood pressure control are present even in insured
groups. Some work has been done to assess barriers to medication adherence in selected
populations (19-21), yet, there is a paucity of information about which barriers affect different
people. Understanding differences in barriers to medication adherence within demographic
subgroups may help target interventions to overcome patient-specific barriers to adherence and
to improve clinical outcomes (22-24). Several studies have found demographic disparities in
medication adherence with lower adherence reported among younger individuals (25;26), men
(25;27), and blacks (26;28;29). Numerous barriers to medication adherence have been
identified including the asymptomatic nature of hypertension (21), depression (30), other non-
cardiovascular comorbidities (31), lack of knowledge regarding hypertension and its treatment
(32), beliefs about hypertension and its treatment (21), complexity and cost of medication
regime (33-35), use of complementary and alternative medicine (34;36), health care system
perceptions by the patient (37), sexual dysfunction (38), side effects of medication (39;40),
forgetfulness (10;41), poor quality of life (2), inadequate social support (19;42), caring for
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dependents (28), and more recently disaster-related barriers (43;44). CoSMO will explore these
barriers and their direct and indirect influence on medication adherence, blood pressure control
and outcomes, overall, and in demographic subgroups. Barriers to medication adherence may
be categorized into patient-specific (e.g. forgetfulness, beliefs), medication-specific (e.g.
complexity of medication), logistic (e.g. frequency of clinic visits and pharmacy fills), and
disease-specific (e.g. absence of symptoms for hypertension) barriers, which may provide a
framework to facilitate communication with patients about medication adherence in clinical
settings and may assist in developing multi-component behavioral interventions for further
investigation (21).

Multiple strategies to improve medication adherence with the ultimate goal of improving rates
of blood pressure control have been investigated; yet, no single intervention has emerged as
superior (45-50). Interventions aimed at overcoming barriers to adherence have been classified
into several broad groups: patient educational interventions (e.g. didactic teaching), patient
behavioral interventions (e.g., patient motivation, support, reminders, drug packaging,
simplification of dosing), provider interventions, and complex or combined patient
interventions (e.g., educational coupled with behavioral interventions) (24). Although there is
heterogeneity in the individual trials conducted to date, systematic reviews of the trials have
revealed patient behavioral interventions (47;48;50), provider education interventions (46;
47;51), and combination patient interventions (45;49) resulted in substantial improvements in
adherence behaviors and in some studies blood pressure control; the benefits of patient
educational interventions alone on medication adherence have been inconclusive (18;45;46;
48). Given that several barriers may influence medication adherence and no single intervention
has been identified as the gold standard for improving antihypertensive medication adherence,
a patient-centered approach that tailors interventions to overcome patient-specific barriers to
medication adherence is warranted (22-24;48;49).

It is important for physicians and other healthcare providers to consider low medication
adherence as a factor contributing to poor blood pressure control, to communicate the
importance of medication adherence in light of patient-specific barriers (i.e. tailored approach)
with their patients, to consider strategies a priori that might lessen the effect of barriers on
medication adherence, and to actively engage patients in the selection of strategies to improve
adherence (24). However, clinicians often do not ask about medication adherence (52).
Important limiting factors for providers considering adherence in their clinical decision-
making are lack of time, doubt that low adherence is a cause of uncontrolled blood pressure,
and uncertainty about how to accurately determine adherence and use this information in
clinical practice (11;53). Determining patient adherence to antihypertensive medications in
outpatient settings is an important first step for clinicians in understanding the effectiveness of
the treatments they prescribe, identifying barriers to treatment, and improving blood pressure
control. Validated and short self-report measures, such as MMAS, which provides information
on factors affecting adherence such as forgetfulness and medication side effects may be useful
in clinical settings (23). The baseline results of CoSMO reveal that the new 8-item self-report
MMAS performed well with respect to its association with pharmacy fill adherence and blood
pressure control in older insured adults, thus supporting its use in clinical settings to identify
low adherers to antihypertensive medications.

The study results should be interpreted with the following limitations in mind. While, in the
future, longitudinal data will be available from CoSMO, the analyses presented here were
cross-sectional as data on change in medication adherence are not yet available. The current
study was limited to English-speaking older adults with health insurance who were able to
complete the baseline telephone survey. The association of MMAS with pharmacy fill was not
perfect and may be due to short-comings of self-report measures (e.g. recall and social
desirability bias) and inability of pharmacy fill data to capture nuances of medication-taking
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behavior (e.g. pill-splitting, taking medications on alternate days, stopping a medication
because of side effects, and hospitalization) (11;53). The association of MMAS with
uncontrolled blood pressure is conservative and the true association between low adherence
and poor blood pressure control is likely larger than we report. Blood pressure measurements
were abstracted from the EMR of primary care visits. Challenges of accurate blood pressure
measurements in clinical settings have been documented, and missing data and
misclassification are possible (54). The possible concern regarding missing data in the medical
records is minimized due to the mandatory use of the EMR for all outpatient encounters at the
primary institution providing care for the managed care participants (55). Nevertheless, our
findings of associations between low adherence and poor blood pressure control are consistent
with previous studies on middle-aged and disadvantaged patients which captured blood
pressure as part of a standardized study protocol (10). Our study extends these findings to a
population of older insured adults with diverse racial background.

The design of CoOSMO has several strengths. The study population includes a large number of
black and white patients and is diverse with respect to other socio-demographics and the
presence of cardiovascular risk factors. The prospective cohort design, large sample size and
breadth of the data being collected for this study provide the infrastructure for addressing many
important questions. An added advantage of the current study is the ability to analyze these
relationships across age, race and gender subgroups to distinguish whether groups of older
patients are at greater risk of low adherence. The restriction of our sample to older adults in
the managed care organization minimizes the confounding effects of health insurance, access
to medical care, and employment status among older adults. Because hypertension is a
prevalent disease, the results of this study may be useful in the evaluation and management of
a substantial segment of the population.

Conclusions and Future Directions

Low adherence to antihypertensive medication is common and contributes to poor blood
pressure control and adverse outcomes. There is lack of understanding of how patient-specific
barriers influence low medication adherence and how effective interventions can be targeted
to overcome barriers and improve adherence behavior in adults with hypertension. The CoSMO
study is designed to provide data on the factors influencing medication adherence and lay the
groundwork for interventions to improve antihypertensive medication adherence and clinical
outcomes. Important next steps to move the field of antihypertensive medication adherence
forward include understanding longitudinal changes in adherence, impact of low adherence on
physiological measures, and development of tailored interventions that overcome patient-
specific barriers.
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Refused
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v
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Figure 1. Recruitment Flowchart for the Cohort Study of Medication Adherence among Older
Adults (CoSMO)
*Reason for ineligibility were as follows: no confirmed diagnosis of hypertension (22.9%),
hard of hearing (16.4%), too ill to complete survey (12.6%), deceased (11.5%), cognitive screen
failure (11.1%), not currently prescribed antihypertensive medication (8.4%), no longer using
Humana insurance (6.9%), non-English speaker (5.8%), confined to a nursing home (1.9%),
moved out of state (1.1%), current treatment for cancer (1%), or miscellaneous reason (<1%).
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Table 1
Study Measurements for the Cohort Study of Medication Adherence among Older
Adults (CoSMO)
Variable Domain Study Measurements Source
Risk Factors
Socio-demographics « Age, gender, race, education, marital status, dependents, social « Survey
support (56), knowledge of hypertension (57)
Clinical « Duration of hypertension, body mass index « Survey
« Severity of hypertension-JNC 7(1), cholesterol « Medical record
« Co-morbidities (16;17) « Administrative data
Behavioral « Smoking status, alcohol use, sexual function (58), depression - * Survey
CES-D (59-62), coping (63), stress (64)
Medication complexity, « Antihypertensive medication, dose, frequency, and drug class; * Survey

source and self-efficacy

hypertensive medication change over prior year

« Medication source, pill-splitting practices, medication-taking self
efficacy (20)

* Pharmacy utilization data

Self-management

« Provider blood pressure checks, lifestyle modifications -NHANES
(65), complementary/alternative therapy use (66), home blood
pressure monitoring

 Survey

Health care system issues

« Perception of primary care provider, satisfaction with access to care
and communication (67-70)

« Number of visits to healthcare provider in past year, co-payment,
pharmacy benefit package

* Survey

« Survey and administrative
data

Life events « Life experiences in the last 12 months-Holmes-Rahe scale (71)  Survey
Hurricane Katrina « Damage to residence (72), hurricane coping self-efficacy (73), * Survey
post-traumatic stress disorder (74;75), primary cause of stress before
and after the disaster, distance from and visits with family and friends
(76)
Adherence
Medication adherence « Self-report adherence -Morisky Medication Adherence Scale (10)  Survey

« Pharmacy fill (11)

« Pharmacy utilization data

Outcomes

Blood pressure control

« Systolic blood pressure (mmHg); diastolic blood pressure (mmHg)

* Medical record

Quality of life

* MOS-36- 8 scales (56;77-80)

* Survey
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Variable Domain

Study Measurements

Source

Cardiovascular events

« Heart failure, myocardial infarction, end-stage renal disease,
stroke, transient ischemic attack, atrial fibrillation, peripheral
vascular disease

« Administrative data, medical
record, and survey

Mortality

« All-cause and disease-specific mortality

« National Death Index®’

Healthcare utilization

« Emergency department, in-patient, out-patient, home health,
rehabilitation, pharmacy and laboratory encounters

* Administrative data

MOS-Medical Outcomes Study, MOS-36 - Medical Outcomes Study Short form -36, CES-D- Center for Epidemiologic Studies-Depression Scale,, JNC

7-Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure-?th report, NHANES - National Health and

Nutrition Examination Survey,
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Table 3
Associations of Morisky medication adherence scale scores with medication possession ratio and uncontrolled blood
pressure in the Cohort Study of Medication Adherence among Older Adults (CoSMO)

Morisky Medication Adherence Scale score category

Low (<6) Medium (6 to <8) High (8) p-value
N 291 709 1087 N/A
Non-persistent MPR ’ (<0.8)
Prevalence, % 55% 28% 19% <0.001
Prevalence ratio” (95% ClI) 2.71(2.31-3.18) 1.42 (1.20 - 1.69) 1.00 (ref) <0.001
N 266 644 998 N/A
Uncontrolled Blood Pressure’\
Prevalence, % 38 35 32 0.13
PR (95% CI)* 1.20 (1.00-1.43) 1.07 (0.93-1.23) 1.00 (ref) <0.04

Uncontrolled BP was defined as mean SBP and DBP >140/90 mmHg

PR-prevalence ratio, Cl- confidence interval, MPR-medication possession ratio, BP-blood pressure
Included all participants with pharmacy fill data available for calculation of MPR, n=2087

N
Included all participants with at least 2 blood pressure recordings on different days and used the 2 BP readings closest to the participant survey date to
determine uncontrolled BP, N=1908

*
Adjusted for age, gender and race
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