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Abstract

Background—Alcohol use is associated with health behaviors that impact cardiovascular
outcomes in patients with hypertension, including avoiding salt, exercising, weight management,
and not smoking. This study examined associations between varying levels of alcohol use and self-
reported cardiovascular health behaviors among hypertensive Veterans Affairs (VA) outpatients.

Methods—Male outpatients with self-reported hypertension from seven VA sites who returned
mailed questionnaires (n=11,927) were divided into five levels of alcohol use: non-drinking, low-
level use, and mild, moderate, and severe alcohol misuse based on AUDIT-C scores (0, 1-3, 4-5,
6-7 and 8-12, respectively). For each category, adjusted logistic regression models estimated the
prevalence of patients who self-reported avoiding salt, exercising, controlling weight, or not
smoking, and the composite of all four.

Results—Increasing level of alcohol use was associated with decreasing prevalence of avoiding
salt, controlling weight, not smoking, and the combination of all four behaviors (p-values all
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<0.001). A linear trend was not observed for exercise (p=0.83), which was most common among
patients with mild alcohol misuse (p=0.01 relative to non-drinking).

Conclusions—Alcohol consumption is inversely associated with adherence to cardiovascular
self-care behaviors among hypertensive VA outpatients. Clinicians should be especially aware of
alcohol use level among hypertensive patients.
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Introduction

Methods

One in three Americans has hypertension,12 which is a potentially modifiable risk factor for
morbidity and mortality from coronary artery disease, stroke, peripheral vascular disease,
and chronic kidney disease.3 Moreover, 54% of hypertensive individuals have uncontrolled
hypertension,* which accounts for nearly half of all deaths related to cardiovascular disease,
the primary cause of death in the US.> Hypertension can be managed in part by behavioral
self-management. 8.7 Specifically, active patient involvement in following dietary
recommendations, increasing physical activity, quitting smoking and/or adhering to
medication regimens are cardiovascular health behaviors recommended by the Joint National
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure
(INC7).”

Hypertension often co-occurs with alcohol misuse,8-1% which includes drinking above
recommended limits and/or meeting diagnostic criteria for alcohol use disorders. 11 Alcohol
misuse is likely to worsen hypertension,12 is associated with poorer adherence to
antihypertensive medications,13 and has been associated with poorer diabetes self-care
behaviors.14:15

While prior studies have assessed the prevalence of cardiovascular health behaviors among
adults with hypertension,16:17 no previous study to our knowledge has described whether
adherence to cardiovascular health behaviors differs by level of alcohol use. Because a dose-
response association between levels of alcohol use and cardiovascular health behaviors
would support a causal association, understanding whether such an association exists may
influence clinician provision of brief alcohol interventions to hypertensive patients. This
study describes the association between varying levels of alcohol use and four
cardiovascular health behaviors among Veteran outpatients with self-reported hypertension.

This cross-sectional study used data from the Ambulatory Care Quality Improvement Project
(ACQUIP), a negative trial of a health services intervention.18 Patients were enrolled in
ACQUIP between 3/1997 and 12/1999, and were eligible if they visited their primary care
provider at one of seven VA General Medicine Clinics in the year prior to enroliment.
Eligible patients were mailed the ACQUIP Health Checklist, a baseline health inventory
survey. The Health Checklist assessed whether participants had ever been told by their
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doctor or nurse that they had any of 24 chronic conditions, including hypertension. The
Health Checklist also included validated screening questionnaires for both alcohol and
tobacco.19 All respondents who self-reported hypertension on the Health Checklist were
mailed a hypertension questionnaire, which asked participants to report the frequency with
which they practiced cardiovascular health behaviors.18 All data for this study was obtained
from ACQUIP surveys.

Male ACQUIP participants were included in the present study if they: 1) responded to the
Health Checklist (response rate 59%) and were alive 1 year later; 2) self-reported ever being
told by their doctor or nurse that they had hypertension; and 3) returned the Hypertension
Questionnaire with one to four health behavior questions completed (response rate 66%).
Women were excluded because they were < 3% of ACQUIP participants and few reported
high levels of alcohol use.

These secondary analyses were approved by the Institutional Review Boards at VA Puget
Sound and the University of Washington.

Alcohol Use and Misuse—Alcohol use and misuse were measured by the Alcohol Use
Disorders Identification Test — Consumption (AUDIT-C), a validated screening
questionnaire for alcohol misuse.1® Increasing AUDIT-C scores reflect increased alcohol
consumption, adverse consequences of drinking, and likelihood of alcohol use
disorders.20-21 patients were divided a priori into five groups based on AUDIT-C scores
(0-12 points) used in prior research:15 no past year alcohol use (0 points), low-level alcohol
use (1-3), and mild (4-5), moderate (6-7), and severe (8-12) misuse.13:22

Cardiovascular Health Behaviors—Four primary outcomes of cardiovascular health
behaviors were derived based on patient report of avoiding salt, exercising, controlling
weight, and not smoking.5:” Patients were asked on the Hypertension Questionnaire how
often they: “avoid salt in my diet,” “exercise,” and “control my weight” with five response
options ranging from “all of the time” to “never.” Patients were considered engaged in each
of these health behaviors if they responded “all or most of the time.” Not smoking was
measured by self-report of no past-year smoking on the Health Checklist. A composite
dichotomous measure was derived for patients reporting all four cardiovascular health
behaviors.

Other Patient Characteristics—Demographic information was obtained from the
ACQUIP Health Checklist and included age, race/ethnicity, education, marital status, and
income level. Additional information on clinical characteristics included history of drug
abuse (based on patient report of being told by a doctor or nurse that they had drug abuse),
depression (assessed by a score a score >17 on the Mental Health Inventory (MHI-5)) 23 and
seven self-reported chronic medical conditions (myocardial infarction, diabetes mellitus,
stroke, cancer, congestive heart failure, chronic lung disease, and pneumonia). These
medical conditions, selected from 24 patient self-reported conditions on the ACQUIP Health
Checklist,24 were included consistent with the Seattle Index of Comorbidity,242° which has
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been shown to predict mortality and utilization in the VA system,24 but was not used in the
present study due to its inclusion of smoking.

Participant characteristics and the unadjusted prevalence of cardiovascular health behaviors
were described and compared across alcohol use groups using Chi-square tests of
independence in the sample of eligible patients with hypertension. Multivariate logistic
regression models were used to estimate the adjusted prevalence of report of each
cardiovascular health behavior across the five categories of alcohol use. Models were
adjusted for all measured patient characteristics due to known associations between these
characteristics and both alcohol use and cardiovascular health behaviors. Non-drinkers were
used as the referent group, consistent with a previous study of the AUDIT-C and
antihypertensive medication adherence.13 Wald tests26 were used to assess linear trends for
each outcome across alcohol use levels. Results were considered statistically significant at
a=0.05, and all analyses were performed using STATA Special Edition 9.2 (2005, Stata
Corporation, College Station, TX).

Among eligible men with hypertension (n=11,927), 47% reported no past-year alcohol use,
31% reported low-level use, and 11%, 5%, and 5% screened positive for mild, moderate, and
severe alcohol misuse, respectively (Table 1). Differences in all patient characteristics were
observed across alcohol use groups (Table 1). Patients who screened positive for alcohol
misuse were younger and less likely to be White or married (compared with non-white or
non-married, respectively), had less education and lower incomes, and had greater drug
abuse and chronic lung disease but generally lower rates of other chronic disease.

Unadjusted prevalences of each cardiovascular health behavior outcome, overall and across
alcohol use groups, are presented in Table 2. A majority of patients reported not smoking
(78%), avoiding salt (62%), and controlling their weight (55%) while only one-third of
patients reported exercise (33%); less than one-sixth (15%) reported all four behaviors.
Significant differences in all cardiovascular health behaviors were observed across alcohol
use groups with the unadjusted prevalence of each cardiovascular health behavior generally
decreasing with each increase in level of alcohol use, with the exception of exercise, in
which the unadjusted prevalence was highest in patients with low level alcohol use and mild
alcohol misuse (Table 2).

The adjusted prevalences of each cardiovascular health behavior, and the composite of all
four, are presented in Figure 1 across alcohol use levels. Increasing level of alcohol use was
associated with decreasing prevalence of avoiding salt, controlling weight, not smoking, and
reporting all four cardiovascular health behaviors (p-values for linear trend all <0.001). A
linear trend was not observed for exercise (p=0.83), which, in adjusted results, was most
common among patients with mild alcohol misuse (p=0.01 relative to non-drinking).
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Discussion

This study indicates that self-report of three of the four cardiovascular health behaviors—
avoiding salt, controlling weight and not smoking—decreased as alcohol use increased
among male VA outpatients with hypertension. The proportion of patients who reported
avoiding salt, controlling weight, and not smoking were 12% to 20% lower in those with the
highest alcohol use compared with those who reported no alcohol use. Although increasing
alcohol use is associated with decreased self-care in patients with diabetes, 1415 and
decreased medication adherence in patients with hypertension,13 no previous study to our
knowledge has described the association between increasing alcohol use and cardiovascular
health behaviors in patients with hypertension.

Results of this study have several implications for clinicians. Some previous studies have
shown significantly greater declines in blood pressure among patients who receive brief
alcohol intervention,27-29 while others have not.30 This study shows that increasing levels of
alcohol use and misuse are associated with poorer hypertension self-care. Brief alcohol
counseling interventions have efficacy for reducing drinking in primary care patients with
alcohol misuse,31:32 and prior studies have shown that hypertensive patients benefit from
brief alcohol interventions.33:34 If the association between alcohol use and other self-care
behaviors is causal (e.g. intoxication leads to poorer adherence), brief alcohol interventions
may improve adherence to other recommended cardiovascular health behaviors independent
of direct effects of lower alcohol consumption on blood pressure.3%36 Further research is
needed to evaluate this.

Several limitations of this study should be noted. First, study data were collected between
1997 and 1999. While associations between alcohol use and cardiovascular health behaviors
may have changed over time, we are not aware of any study that describes these changes.
However, future research could replicate these findings given that healthcare systems are
increasingly implementing the AUDIT-C into routine practice. Another limitation is the use
of self-reported measures, which could introduce both social desirability and recall bias. In
particular, social desirability bias is likely present in measures of alcohol use. Additionally,
due to the past-year time frame of the AUDIT-C questionnaire, the non-drinkers captured
both lifetime abstainers and former drinkers, including patients who may have stopped
drinking due to chronic medical conditions. Inclusion of these patients in the reference
group may have biased results to the null. Generalizability of findings is limited to men, and
potentially to VA populations, although the age distribution of hypertensive patients in this
study was consistent with other populations3’ with a majority of patients over sixty years of
age. Generalizability may also be limited by response bias.38 Finally, this cross-sectional
study cannot address causality between alcohol use and cardiovascular health behaviors.

Despite these limitations, this is the first study to our knowledge to assess the association
between increasing levels of alcohol use and self-report of cardiovascular health behaviors in
outpatients with hypertension. Results should encourage clinicians to routinely screen for
alcohol misuse in hypertensive patients and, when patients screen positive, address other
cardiovascular self-care behaviors in addition to offering brief alcohol interventions.
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Figure 1.

Proportion of patients self-reporting engagement in cardiovascular health behaviors across

alcohol use and misuse groups. (n=11,927)

Note. Wald tests for linear trend were significant (p<0.001) for all outcomes except

exercises, which was not (p=0.83).
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