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Use of Secondary Prevention Medications among Adults
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Summary
Background and objectives Persons with kidney disease often have cardiovascular disease, but they are less likely
to use recommended medications for secondary prevention. The hypothesis was that participants with reduced
estimated GFR have lower use of medications recommended for secondary prevention of cardiovascular events
(antiplatelet agents, angiotensin-converting enzyme inhibitors or angiotensin II receptor blockers, b-blockers,
and statins) and lower medication adherence than participants with preserved estimated GFR.
Design, setting, participants, & measurements In this cross-sectional analysis, we analyzed data from 6913
participants in the Reasons for Geographic and Racial Differences in Stroke study with a history of cardiovascular
disease. Medication use was ascertained by an in-home pill bottle review. Medication adherence was assessed
using a validated four-item scale.
Results Among participants with a history of cardiovascular disease, 59.8% used antiplatelet agents, 49.9% used
angiotensin-converting enzyme inhibitors or angiotensin II receptor blockers, 41.6% used b-blockers, and 53.0%
used statins. Compared with the referent group (estimated GFR $60 ml/min per 1.73 m2), participants with
estimated GFR ,45 ml/min per 1.73 m2 were more likely to use angiotensin-converting enzyme inhibitors or
angiotensin II receptor blockers (adjusted prevalence ratio=1.14, 95% conﬁdence interval=1.06–1.23), b-blockers
(adjusted prevalence ratio=1.20, 95% conﬁdence interval=1.09–1.32), and statins (adjusted prevalence ratio=1.10,
95% conﬁdence interval=1.01–1.19). Antiplatelet agent use did not differ by estimated GFR category; 30% of
participants reported medication nonadherence across all categories of estimated GFR.
Conclusions Among participants with a history of cardiovascular disease, mild to moderate reductions in
estimated GFR were associated with similar and even more frequent use of medications for secondary prevention
compared with participants with preserved estimated GFR. Overall medication use and adherence were
suboptimal.
Clin J Am Soc Nephrol 7: 604–611, 2012. doi: 10.2215/CJN.11441111

Introduction
The prevalence of concomitant CKD and cardiovascular disease is very high; an estimated 40% of persons
with CKD have cardiovascular disease (1), and 30–
60% of persons with cardiovascular disease have
CKD (2,3). Given the proven beneﬁt of antiplatelet
agents, angiotensin-converting enzyme inhibitors
(ACEIs) or angiotensin II receptor blockers (ARBs),
b-adrenergic receptor blockers (b-blockers), and statins
on cardiovascular outcomes, current guidelines recommend their use for secondary prevention in patients
with cardiovascular disease (4). The risk of adverse
cardiovascular outcomes increases with progressively
lower levels of estimated GFR (eGFR) (5), but persons
with reduced eGFR are often less likely to be treated
with recommended medications after a cardiovascular
event (6–8).
In addition to appropriate medication use, another
important aspect of secondary prevention of cardiovascular events is medication adherence. Persons with
604
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reduced eGFR often have a higher prevalence of comorbid conditions, such as cognitive impairment, depression, or functional status limitations, that are each
associated with lower medication adherence (9–11).
Medication nonadherence is associated with a higher
risk of adverse outcomes (12,13). Given the high risk
of recurrent cardiovascular events in persons with CKD
and a history of cardiovascular disease, understanding
patterns of cardioprotective medication use in this population may help identify avenues to optimize their use
and improve adherence.
We analyzed data from participants in the Reasons for Geographic and Racial Differences in Stroke
(REGARDS) study with a history of cardiovascular
disease. Our primary objective was to test the hypothesis that participants with mild to moderate reductions
in eGFR have lower use of medications recommended
for secondary prevention of cardiovascular events and
lower medication adherence than participants with preserved eGFR. In addition, although previous studies
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have shown that blacks have lower use of and adherence to
medications for secondary prevention compared with whites
(14,15), little is known about how race modiﬁes the association of eGFR with medication use and adherence. We
leveraged the fact that the REGARDS study has a large
proportion of black participants to test the hypotheses
that black participants with reduced eGFR have lower
use of and adherence to medications recommended for secondary prevention than white participants and that the racial gap is wider at lower eGFR levels.

Materials and Methods
Study Cohort
The REGARDS study includes a population-based sample of adults 45 years or older from the 48 contiguous US
states. Study recruitment and data collection have been
described previously (16). Brieﬂy, between January of 2003
and October of 2007, eligible participants were identiﬁed
from a commercially available list of residents and recruited through an initial mailing followed by telephone
contact; to be included in the cohort, participants had to
complete a telephone survey, agree to an in-home visit, and
agree to telephone follow-up. A modiﬁcation of the standardized methods recommended in the work by Morton
et al. (17) was used to determine participation rates in the
REGARDS study. The response rate was 33%, and the cooperation rate was 49%, similar to the rates reported in
other epidemiologic studies (18,19).
By design, 56% of the sample was recruited from eight
southern US states, commonly referred to as the stroke
buckle (coastal North Carolina, South Carolina, and Georgia) and stroke belt (Alabama, Mississippi, Tennessee,
Arkansas, Louisiana, and the remainder of North Carolina,
South Carolina, and Georgia), with the remaining cohort
recruited from the other 40 contiguous US states. Additionally, black participants were purposely oversampled
and comprise 42% of the ﬁnal REGARDS study cohort,
which included a total of 30,239 participants.
Data Collection
Trained interviewers conducted computer-assisted telephone interviews to obtain information about participants’
demographics, smoking status, marital status, annual household income, education, and self-reported prior diagnosis of
major comorbid conditions. Trained health professionals
conducted subsequent in-home study visits. During the
in-home visit, anthropometric measurements and an electrocardiogram were obtained. Electrocardiogram reading was
done centrally at Wake Forest University. Blood pressure
was measured two times in a seated position, and the average of measurements used. Participants were asked to fast
overnight before their in-home visit; blood was drawn, and
the samples shipped to a central laboratory for determination of serum creatinine. Random urine samples were also
obtained for measurement of creatinine and albumin.
Hypertension was deﬁned as systolic blood pressure
$140 mmHg, diastolic blood pressure $90 mmHg, or current pharmacological treatment for hypertension. Diabetes
mellitus was deﬁned as fasting glucose level $126 mg/dl,
nonfasting glucose level $200 mg/dl, or current pharmacological treatment for diabetes mellitus. Symptoms of

Kidney Disease and Secondary Prevention, Chang et al.

605

depression were deﬁned as present for participants with
scores greater than or equal to four on the four-item Centers for Epidemiologic Studies of Depression scale (20).
Cognitive impairment was deﬁned as scores less than
ﬁve using a six-item test of global cognitive function that
includes recall and temporal orientation items (21).
Participants were asked to provide bottles for all medications (including nonprescription pills such as aspirin
and dietary supplements) used in the past 2 weeks, and
medication names were recorded and subsequently coded
into drug classes. We were speciﬁcally interested in the
following drug classes, which are recommended for secondary prevention of cardiovascular disease: aspirin and/or
clopidogrel (combined into a single category of antiplatelet
agents), ACEI or ARBs (combined into a single category of
ACEI/ARBs), b-blockers, and statins.
Medication adherence was assessed using the four-item
Morisky Medication Adherence Scale, a validated questionnaire with acceptable internal consistency (Cronbach’s
a=0.61) (22). The four items have response options of no or
yes to these questions. (1) Do you forget to take medications? (2) Are you ever careless in taking your medications? (3) Do you ever miss taking your medications
when you are feeling better? (4) Do you ever miss taking
any of your medications because you are feeling sick? One
point was assigned to each yes response, the points were
summed, and medication adherence was grouped into
three levels: zero, one, and more than or equal to two,
with higher scores indicating worse adherence (23).
History of Cardiovascular Disease
Because we were interested in secondary prevention, the
present analysis was limited to participants with a history
of cardiovascular disease, deﬁned as evidence of prior myocardial infarction (MI) on electrocardiogram or self-reported
physician diagnosis of MI, coronary artery revascularization
(percutaneous coronary intervention or coronary artery
bypass surgery), stroke, aortic aneurysm repair, lower extremity bypass surgery, and/or carotid endarterectomy or
carotid angioplasty. Participants who reported a history of
MI or stroke were asked to estimate the number of years
since their most recent event, which we categorized into the
following three groups: ,1, 1–5, or .5 years. We chose
these time categories to have an approximately even distribution of participants within each eGFR category.
Assessment of Renal Function
Using isotope dilution mass spectrometry-traceable serum
creatinine, we calculated the eGFR using the CKD Epidemiology Collaboration equation (24). We categorized participants into three eGFR groups of $60, 45–59 (CKD
stage 3a), and ,45 (CKD stage 3b and higher; in ml/min
per 1.73 m2) as has been done previously (5,25). Albuminuria was assessed using a spot urine albumin to creatinine
ratio (mg/g).
Statistical Analyses
Participant characteristics were described by eGFR category as mean (SD) for continuous variables and proportions
for categorical variables. We calculated the distribution of
antiplatelet, ACEI/ARB, b-blocker, and statin use separately
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and collectively by eGFR category. Similarly, we calculated
the distribution of responses to each of the four questions
on the adherence scale and aggregate scale scores by eGFR
category.
We used log-binomial regression to calculate prevalence
ratios for use of each medication class separately and collectively, comparing participants with eGFR 45–59 and
,45 ml/min per 1.73 m2 with participants with eGFR $60
ml/min per 1.73 m2. For common outcomes, prevalence
ratios are a more consistent approximation of relative risks
than odds ratios derived from logistic regression (26). We
also calculated prevalence ratios for medication adherence
scale scores of one and more than or equal to two versus
zero by eGFR category. In multivariable-adjusted models,
we included the following covariates that were selected
a priori: age, sex, race, region of residence (stroke buckle,
stroke belt, or nonbelt), marital status (married or unmarried), education level (less than high school or high school
graduate), annual income (,$20,000 or $$20,000), current
smoking status, depression, cognitive impairment, diabetes
mellitus, albuminuria (log-transformed), and hypertension.
Missing data were imputed using chained equations with
ﬁve datasets (27).
We conducted several companion analyses. Given the
particular indication for ACEI/ARB use in participants
with diabetes mellitus, we analyzed medication use for
participants with and without diabetes mellitus separately.
We also analyzed medication use and adherence by eGFR
categories for whites and blacks separately and formally

tested for interaction using a 1000-iteration bootstrap
procedure. Finally, we hypothesized that medication use
may decrease as the time since the last occurrence of an MI
or stroke increases. To test this hypothesis, we assessed the
distribution of medication use by eGFR category and time
(,1, 1–5, or .5 years) since last MI or stroke, the only
cardiovascular events for which we had information on
time since the last event. We calculated multivariableadjusted prevalence ratios for each medication class and
eGFR category separately, with time #1 year as the referent
category. We repeated this analysis after limiting our cohort to participants who reported a history of MI, because
several previous studies of secondary medication use were
conducted in this population (7,28–30).
All analyses were conducted using SAS 9.2 (SAS Institute, Cary, NC) and Stata 11.2 (StataCorp LP, College
Station, TX).

Results
A total of 7726 REGARDS study participants had a
history of cardiovascular disease. We excluded participants
missing serum creatinine values (n=400), pill bottle review
data (n=16), or adherence scale question responses
(n=347). We also excluded participants with ESRD on dialysis (n=50), leaving a total of 6913 participants for the
present analysis. Excluded participants were older, more
often women, and more likely to be African-American.
Overall, 19.8% (n=1368) of our cohort had reduced

Table 1. Characteristics of the Reasons for Geographic and Racial Differences in Stroke study participants with a history of
cardiovascular disease by level of estimated GFR

Estimated GFR (ml/min per 1.73 m2)

Age (years)
Female sex
Black race
Married
Less than high school education
Annual income $$20,000
Region of residence
nonstroke belt
stroke belt
stroke buckle
Current smoker
Symptoms of depression
Cognitive impairment
Diabetes mellitus
Hypertension
Body mass index (kg/m2)
Albuminuria $30 mg/g
Prior history of cardiovascular disease
prior myocardial infarction
coronary artery revascularization
stroke
aortic aneurysm repair
lower extremity bypass surgery
carotid endarterectomy or angioplasty
All values are percentages or mean (SD).

$60 (n=5545)

45–59 (n=837)

,45 (n=531)

66.9 (8.9)
43.7
38.6
60.9
16.6
74.4

73.0 (8.3)
46.2
36.1
53.5
20.9
72.1

72.9 (8.5)
46.7
43.5
49.5
23.8
62.6

43.1
36.5
20.4
17.3
14.8
10.2
29.5
70.6
29.4 (6.1)
18.5

44.0
33.1
22.9
11.7
14.3
15.0
33.9
81.8
29.3 (6.4)
28.9

49.2
30.1
20.7
12.8
12.6
16.6
50.8
85.8
29.3 (6.1)
57.0

49.2
42.8
23.6
3.4
7.4
7.3

48.5
49.9
28.3
5.1
9.8
11.7

49.0
47.1
30.7
5.5
9.4
12.1

Clin J Am Soc Nephrol 7: 604–611, April, 2012

eGFR: 12.1% (n=837) had eGFR 45–59 ml/min per 1.73 m2
and 7.7% (n=531) had eGFR ,45 ml/min per 1.73 m2.
Medication Use
Participants with eGFR ,45 ml/min per 1.73 m2 were
older, more likely to be black, and more likely to have
cognitive impairment, diabetes mellitus, hypertension,
and albuminuria (Table 1). In the overall cohort, 59.8%
of participants used antiplatelet agents, 49.9% used
ACEI/ARBs, 41.6% used b-blockers, and 53.0% used statins;
13% of participants used all four medication classes (Figure 1). In unadjusted analyses, participants with eGFR levels
of 45–59 and ,45 ml/min per 1.73 m2 were more likely to
use ACEI/ARBs, b-blockers, statins, and all four medication
classes together compared with participants with eGFR
$60 ml/min per 1.73 m2 (Table 2). After multivariable adjustment, the associations were attenuated but remained
statistically signiﬁcant. Antiplatelet agent use did not differ
by eGFR category. For each class of medication, prevalence
ratios were similar for the 45–59 and ,45 ml/min per 1.73 m2
categories.
Participants with diabetes mellitus were more likely to
use each class of medication than participants without
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diabetes mellitus, and analyses examining medication use
by eGFR category were similar in participants with and
without diabetes mellitus (Supplemental Table 1). We had
data for 3577 participants on time since last MI or stroke.
For eGFR $60 and ,45 ml/min per 1.73 m2, we saw a trend
to lower use of antiplatelet agents as time since last MI or
stroke increased but no consistent trends in ACEI/ARB,
b-blocker, or statin use (Figure 2). The results did not materially change after multivariable adjustment or restricting
the analyses only to participants reporting a history of MI
(data not shown).
Medication Adherence
Responses to each adherence scale item did not differ by
eGFR category (Table 3). Nearly one-third of participants
had an aggregate adherence score of one or more than or
equal to two, indicating some degree of medication nonadherence, but these scores did not differ by eGFR category.
Race-Stratified Results
In unadjusted analyses, the overall use of antiplatelet
agents, b-blockers, and statins was higher for white participants compared with black participants (P,0.001), but

Figure 1. | Distribution of medication use among the Reasons for Geographic and Racial Differences in Stroke study participants with
a history of cardiovascular disease. Cardiovascular disease is defined as prior myocardial infarction (by electrocardiogram or self-report),
coronary revascularization (percutaneous coronary intervention or coronary artery bypass surgery), stroke, aortic aneurysm repair, lower
extremity bypass surgery, or carotid endarterectomy or angioplasty. ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin II receptor blocker; eGFR, estimated GFR (ml/min per 1.73 m2).
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Table 2. Prevalence ratios (95% confidence interval) for medication use associated with level of estimated GFR in the Reasons for
Geographic and Racial Differences in Stroke study participants with a history of cardiovascular disease

Estimated GFR (ml/min per 1.73 m2)

Antiplatelet agent
unadjusted
multivariable-adjusteda
ACEI/ARB
unadjusted
multivariable-adjusteda
b-Blocker
unadjusted
multivariable-adjusteda
Statin
unadjusted
multivariable-adjusteda
All four medication classes
unadjusted
multivariable-adjusteda

$60 (n=5545)

45–59 (n=837)

,45 (n=531)

1.00 (ref)
1.00 (ref)

1.08 (1.00–1.15)
1.04 (0.98–1.10)

1.05 (0.98–1.12)
1.02 (0.95–1.10)

1.00 (ref)
1.00 (ref)

1.23 (1.16–1.31)
1.12 (1.05–1.20)

1.34 (1.25–1.44)
1.14 (1.06–1.23)

1.00 (ref)
1.00 (ref)

1.32 (1.23–1.42)
1.23 (1.14–1.33)

1.33 (1.22–1.46)
1.20 (1.09–1.32)

1.00 (ref)
1.00 (ref)

1.11 (1.04–1.18)
1.07 (1.00–1.14)

1.15 (1.07–1.24)
1.10 (1.01–1.19)

1.00 (ref)
1.00 (ref)

1.32 (1.11–1.56)
1.22 (1.02–1.46)

1.43 (1.18–1.75)
1.26 (1.02–1.56)

Cardiovascular disease is deﬁned as prior myocardial infarction (by electrocardiogram or self-report), coronary revascularization
(percutaneous coronary intervention or coronary artery bypass surgery), stroke, aortic aneurysm repair, lower extremity bypass
surgery, or carotid endarterectomy or angioplasty. ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin II receptor
blocker.
a
Multivariable models include adjustment for age, sex, race, region of residence, marital status, education, income, current smoking,
depression, cognitive impairment, diabetes mellitus, hypertension, and albuminuria.

black participants had more frequent use of ACEI/ARBs
(P,0.001) (Supplemental Table 2). Similar to results in the
overall cohort, we observed that, in white and black participants analyzed separately, participants with eGFR levels of 45–59 and ,45 ml/min per 1.73 m2 were generally
more likely to use all medication classes except antiplatelet
agents, although the results were not always statistically
signiﬁcant (Supplemental Table 2) (P interaction.0.05 for
all medication classes).
For medication adherence, 69% of both white and black
participants had perfect adherence scale scores of zero, but
black participants more often had adherence scale scores
more than or equal to two (10.2% versus 6.3%, P,0.001).
No differences in medication adherence by eGFR category
were observed for white participants (Supplemental Table
3). Black participants in the lowest eGFR category had better aggregate adherence scores than black participants
with preserved eGFR (Supplemental Table 3).

Discussion
Our analysis shows that the use of medications recommended for secondary prevention among participants
in the REGARDS study with a history of cardiovascular
disease is suboptimal, regardless of eGFR category. Overall,
only 40–60% of participants used antiplatelet agents,
ACEI/ARBs, b-blockers, or statins, and only 13% used all
four medication classes, consistent with previously reported
low use of medications for treatment of chronic conditions
(31). In contrast to our hypothesis, participants with lower
eGFR had similar and in some cases, more frequent use of
medications recommended for secondary prevention than
participants with preserved eGFR. Speciﬁcally, participants

with eGFR ,60 ml/min per 1.73 m2 were 10–20% more
likely to use ACEI/ARBs, b-blockers, and statins compared
with participants with eGFR $60 ml/min per 1.73 m2, and
they did not differ signiﬁcantly in their use of antiplatelet
agents. Participants in the lowest eGFR category (,45 ml/min
per 1.73 m2) had medication use similar to participants with
milder reductions in eGFR (45–59 ml/min per 1.73 m2).
To date, few studies have examined the association between kidney function and medication use for secondary
prevention in the outpatient setting, because most previous
studies were conducted at the time of hospitalization for an
acute coronary event. For example, a recent study of nearly
50,000 patients hospitalized for acute MI showed that lower
admission eGFR was associated with lower use of aspirin,
clopidogrel, b-blockers, and statins both in hospital and at
hospital discharge (28). Similarly, in an analyses of elderly
patients hospitalized for acute MI, lower admission eGFR
was associated with less frequent use of aspirin and
b-blockers (7). However, the serum creatinine used to calculate eGFR in these studies was drawn at the time of
hospital admission for the acute MI and therefore, may
not represent true baseline kidney function. Rather, lower
admission eGFR may reﬂect greater hemodynamic instability or other markers of more severe illness, which could
explain a greater reluctance by providers to treat sicker
patients with these medication classes. In contrast, participants in our analysis had their serum creatinine measured
in a stable, outpatient setting, and many had their most
recent cardiovascular event over 1 year before their study
visit. We speculate that physicians may defer initiation of
certain medications in persons with reduced eGFR during
or soon after an acute event because of fear of exacerbating
acute kidney injury or other adverse side effects. However,
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Figure 2. | Distribution of medication use by time since last myocardial infarction or stroke associated with level of estimated GFR among
REGARDS study participants. (A) Antiplatelet agents. (B) ACEI/ARBs. (C) b-Blockers. (D) Statins. ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin II receptor blocker; eGFR, estimated GFR (ml/min per 1.73 m2).

after a period of stability in the outpatient setting, physicians may be more likely to initiate medications such as
ACEI/ARBs and b-blockers in persons with reduced eGFR
for their cardioprotective, antihypertensive, or other effects.
Another reason for differences between our ﬁndings and
previous studies may stem from our inclusion of participants with not only a history of MI but also other types of
cardiovascular diseases, such as peripheral vascular disease
and carotid artery disease. We chose to include several types
of cardiovascular diseases in our analysis, because current
guidelines for secondary prevention are meant to be applied
equally to this broader population (4). However, sensitivity
analyses restricted only to participants with a reported history of MI yielded results similar to our primary analyses.
Although it is somewhat reassuring that participants
with reduced eGFR had similar medication adherence scores
as participants with preserved eGFR in the present analysis,
it is nonetheless concerning that nearly one-third of our
high-risk cohort reported forgetting to take their medications, being careless in taking their medications, or missing
medications when feeling better or feeling sick. Medication
nonadherence has been associated with a higher risk of

death and stroke in previous studies (12,13). Given that
persons with concomitant cardiovascular disease and
CKD are already at very high risk for adverse cardiovascular outcomes, extra efforts aimed at improving medication adherence in this population are paramount.
One of the few previous studies to examine the association of eGFR with long-term outpatient secondary prevention medication use was unable to assess interaction
by race given that 95% of their cohort was white (32). We
showed that the association of eGFR category with medication use was not modiﬁed by race, because both white
and black participants with reduced eGFR were more likely
to use ACEI/ARBs, b-blockers, and statins compared with
participants with eGFR $60 ml/min per 1.73 m2. White and
black participants with reduced eGFR were no less likely to
use antiplatelet agents than participants with preserved
eGFR, although the upper bound of the conﬁdence intervals did not exclude the possibility that there may have
been small differences by eGFR category. We observed
no differences in medication adherence by eGFR category
for white participants, but interestingly, we noted better adherence for black participants in the lowest eGFR category.
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Table 3. Distribution of responses to the four-item Morisky Medication Adherence Scale and aggregate adherence scores, as well as
multivariable-adjusted prevalence ratios for medication adherence scores associated with the level of estimated GFR in the Reasons for
Geographic and Racial Differences in Stroke study participants with a history of cardiovascular disease

Estimated GFR (ml/min per 1.73 m2)

Medication adherence scale items (percent answering yes)
item 1: do you ever forget to take your medications?
item 2: are you ever careless in taking your medications?
item 3: do you ever miss taking your medications when you are
feeling better?
item 4: do you ever miss taking any of your medications because
you are feeling sick?
Aggregate adherence scores (%)
0 (best adherence)
1
$2 (worst adherence)
Prevalence ratios (95% conﬁdence interval)
1 versus 0
$2 versus 0

$60
(n=5545)

45–59 (n=837)

,45 (n=531)

28.7
4.4
5.8

26.4
3.2
4.3

26.0
5.8
4.3

4.4

3.1

5.3

68.5
23.4
8.1

72.0
21.5
6.5

69.9
22.8
7.3

1.00 (ref)
1.00 (ref)

0.92 (0.80–1.06)
0.79 (0.60–1.03)

0.99 (0.83–1.18)
0.81 (0.58–1.14)

Multivariable models include adjustment for age, sex, race, region of residence, marital status, education, income, current smoking, depression, cognitive impairment, diabetes mellitus, hypertension, and albuminuria. Cardiovascular disease is deﬁned as prior myocardial
infarction (by electrocardiogram or self-report), coronary revascularization (percutaneous coronary intervention or coronary artery bypass
surgery), stroke, aortic aneurysm repair, lower extremity bypass surgery, or carotid endarterectomy or angioplasty.

Whether our results stem from more frequent healthcare
visits or other factors in black participants with reduced
eGFR should be explored in future analyses.
Our analysis has several limitations. First, we did not
have longitudinal information on medication use and were
unable to evaluate medication persistence over time. Second,
although a strength of our analysis is the availability of pill
bottle review data from an in-home study visit, which allowed ascertainment of nonprescription aspirin use, we
were unable to assess whether these medications were taken
at the correct dose or frequency. Third, the medication
adherence scale used in the REGARDS study did not explore
other potential reasons for medication nonadherence, such as
cost or personal beliefs, or whether participants may have
had certain indications or contraindications for medication
use. The scale may also be overly stringent in categorizing
medication nonadherence, because it allows only for dichotomous responses. Fourth, ,2% of the cohort had eGFR
,30 ml/min per 1.73 m2, precluding separate analyses for
this eGFR category. Finally, because the REGARDS study
relied on volunteers, the cohort may have been healthier
and more adherent than persons with cardiovascular disease
in general.
In summary, among participants with a history of cardiovascular disease in the REGARDS study, those participants
with mild to moderate reductions in eGFR had similar or
even higher rates of use of medications for secondary prevention compared with participants with preserved eGFR.
Our analysis also shows that, among persons with a history
of cardiovascular disease, those participants with reduced
eGFR have comparable levels of medication adherence as
persons with preserved eGFR. However, our analysis conﬁrmed the overall suboptimal use of medications that are of
proven beneﬁt for secondary prevention and the relatively

high prevalence of medication nonadherence. Future strategies aimed at improving medication use and adherence in
persons with a history of cardiovascular disease, with and
without concomitant kidney disease, will be important to
improve clinical outcomes in this high-risk population.
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