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Population Trends in Aspirin Use for Cardiovascular Disease
Prevention 1980–2009: The Minnesota Heart Survey
Russell V. Luepker, MD, MS; Lyn M. Steffen, PhD; Sue Duval, PhD; Nicole D. Zantek, MD, PhD; Xia Zhou, MS; Alan T. Hirsch, MD

Background-—Daily low-dose aspirin is recommended for primary prevention of myocardial infarction and stroke in higher-risk
patients. Population trends in aspirin use for cardiovascular disease (CVD) prevention in an urban population (Minneapolis/St. Paul,
2010 population 2.85 million) from 1980 to 2009 were evaluated.
Methods and Results-—Surveys of randomly selected adults aged 25 to 74 years were collected at 5-year intervals. Self-reports of
regular aspirin use for CVD prevention and history of CVD were obtained. Six cross-sectional surveys included 12 281 men and
14 258 women. Age-adjusted aspirin use for primary prevention increased during this period from 1% to 21% among men and 1%
to 12% among women. Aspirin use was highest in those aged 65 to 74 years. For secondary prevention, age-adjusted aspirin use
increased from 19% to 74% among men and 11% to 64% among women. While data are based on self-report, a substudy using a
biochemical indicator of aspirin use (serum thromboxane B2) supports the validity of self-report.
Conclusions-—Aspirin for CVD prevention is commonly used by a large and growing portion of the general population. It is not
known if this is based on professional advice or self-prescribed use. It is also likely that many who would beneﬁt do not use aspirin
and others use aspirin inappropriately. ( J Am Heart Assoc. 2015;4:e002320 doi: 10.1161/JAHA.115.002320)
Key Words: aspirin • epidemiology • prevention

C

ardiovascular disease (CVD), speciﬁcally acute myocardial infarction (AMI) and stroke, are the leading causes of
disability and death in the United States.1 While signiﬁcant
progress in the prevention, detection, and treatment of these
diseases is apparent, much remains to be done to control the
epidemic.
The most effective approaches to reducing CVD are
strategies shown to prevent ﬁrst and recurrent events. The
reduction of cigarette smoking, control of hypertension,
cholesterol lowering, and selective use of revascularization
strategies after a CVD event all contribute to observed
reductions in morbidity and mortality.2
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One well-studied prevention approach is the use of lowdose aspirin. Aspirin is widely accepted for secondary
prevention after a myocardial infarction or stroke.3 After
review of data from multiple prospective randomized clinical
trials,4–6 the United States Preventive Services Task Force
(USPSTF) in 2009 published a strong 1A recommendation in
favor of use of low-dose aspirin for primary prevention in men
aged 45 to 79 years and women aged 55 to 79 years in
whom beneﬁt would be anticipated to exceed risk.7 The
recommendation in favor of aspirin use was also included in
an American Heart Association prevention guidelines,8–11 the
recent Healthy People 2020 plan,12 and the “Million Hearts
Initiative” of the Centers for Medicare and Medicaid Services
and Centers for Disease Control and Prevention.13
These recommendations remain controversial, despite the
paucity of new evidence to deﬁne the relative beneﬁt and risk
of such aspirin use. Further, while prescription of aspirin for
primary prevention, deﬁned by population-based aspirin use
surveys, resulted in increases in use over relatively short
periods in selected populations, newer studies have not
provided the associated cardiovascular ischemic event rates
or rates of hemorrhagic adverse events.14–18
The present study evaluates long-term trends in regular
aspirin use in the population of a large metropolitan area from
1980 to 2009. These data describe population trends in the
regular use of aspirin for both primary and secondary prevention.
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Qu estions regarding aspirin use extracted from MHS Home Interview Survey

The Minnesota Heart Survey (MHS) performs cross-sectional
risk factor and health behavior surveys of noninstitutionalized
resident adults aged 25 to 74 years in the 7-county Minneapolis/St. Paul metropolitan area (2010 census 2.85 million). Surveys were conducted in 1980–1982, 1985–1987,
1990–1992, 1995–1997, 2000–2002, and 2007–2009. The
metropolitan population is predominantly white and has higher
education and employment levels than the overall US population. The MHS obtains a random sample of the metropolitan
area population by using methods described in detail elsewhere.19,20 In brief, a 2-stage cluster design was created from
census maps with the 7-county metropolitan area divided into
704 clusters of !1000 households each. Forty clusters were
selected randomly and used for each survey, with a sample of
households randomly selected from within each cluster. The
sampling fraction (5% to 10%) varied between surveys based on
resources. There were previously described small differences in
the sampling methodology between surveys.21 An initial home
interview solicited information on health status, health behaviors, and medication use. A visit to a survey center in a nearby
clinic, public building, or university clinical center followed. The
information on aspirin use was collected in the home interview.
Participation rates for the home interview ranged from 67%
to 91% of the selected households, with rates declining over
time.
The questions asked of the participants and relevant to this
study are shown in Figure 1. Those who were classiﬁed as
aspirin users were participants who reported they were taking
aspirin on a regular basis. They were further categorized to
deﬁne when such use was for the purpose of preventing heart
attack and stroke or other reasons. To determine whether
aspirin was taken for primary or secondary prevention, the
question was asked, “Have you ever been hospitalized for a
heart attack or stroke?” Those subjects who responded
positively were classiﬁed as secondary prevention aspirin users.
Self-report of any medication use, including aspirin, may be
inaccurate because it may be considered a socially desirable
behavior subject to overreporting.22 However, in a previous
study, self-reported aspirin use was biochemically validated in
a similar population sample.23
Unadjusted frequencies of aspirin use were reported
according to sex and 10-year age group. Age-adjusted
prevalence of aspirin use were estimated using generalized
linear mixed models with a logit link and included a randomeffects term to account for the cluster design. Trend analyses
were conducted within sex and primary and secondary CVD
prevention strata by adding a term for survey year to the
regression model. Data on hospitalization for gastrointestinal
(GI) bleeding, AMI, and stroke subtype were obtained from the
comprehensive Minnesota Hospital Association’s administraDOI: 10.1161/JAHA.115.002320
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Methods

10.

Have you ever been hospitalized for a heart attack or stroke?
Yes
No
Don’t know

57.

Are you taking aspirin on a regul ar bas is?
Yes
No
Do n’t know

58.

For what purposes are you taking aspirin?
(Note: Do not read choices.)
Mentioned avoiding heart attack and stroke
Did not mention avoiding heart attack and stroke

Figure 1. Survey Questionnaire showing only questions related
to this study. MHS indicates Minnesota Heart Survey.

tive claims database (http://www.mnhospitals.org/datareporting/data-products-services/administrative-claims-database). Only the 7-county metropolitan area hospitals, the
same area covered by the survey, were queried for the
relevant diagnostic codes. SAS software version 9.3 was used
for all analyses (SAS Institute Inc).
This study was approved by the institutional review board
of the University of Minnesota, and all participants signed an
informed consent form. The authors had full access to all of
the data in the study and take responsibility for the integrity
of the data and the accuracy of the data analysis.

Results
The 6 cross-sectional surveys included a total of 12 281 men
and 14 258 women aged 25 to 74. Of these, 547 (4%) of men
and 317 (2%) of women reported hospitalization for a
myocardial infarction and/or stroke and constitute the
secondary prevention group.
Age-adjusted aspirin use for CVD prevention is shown in
Figure 2. For men, prevalence of aspirin use for primary CVD
prevention rose steadily from 3.7% in 1980–1982 to 20.8% in
2007–2009. Among women, regular aspirin use for primary
CVD prevention in the population rose steadily from 1.0% in
1980–1982 to 12.0% in 2007–2009.
The use of aspirin for primary CVD prevention was strongly
associated with age, as shown in Tables 1 and 2, and
increased markedly over time among those aged 45 years
and older. The use of aspirin for secondary CVD prevention
Journal of the American Heart Association
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Figure 2. Trends in aspirin use for preventing CVD in PP and SP,
by sex. Values are mean"SE and are plotted at the beginning year
of each survey. CVD indicates cardiovascular disease; PP, primary
prevention; SP, secondary prevention.

increased in all except the youngest age group (ages 25–34)
(Tables 3 and 4). Men were consistently more likely to use
aspirin than were women at any age.
In Figure 2, temporal trends are depicted in aspirin use for
primary and secondary prevention by sex. For primary
prevention, rates steadily rose over time. For secondary
prevention among women who reported a history of myocardial infarction or stroke, a steadily increasing trend was also
observed from 11% in 1980–1982 to 64% in 2007–2009.
Among men, aspirin use for secondary prevention rose from
19% in 1980–1982 to 74% in 2007–2009. Each of the trends
shown in Figure 2 was statistically signiﬁcant (P<0.0001).

Discussion
The concept that aspirin could prevent heart attacks dates at
least back to the 1940s, when a California practitioner, Dr

Lawrence Craven, noted the relationship between nose bleeds
and aspirin use in children.24,25 He described these observations in 1950, suggesting that aspirin might prevent AMI.25
The ﬁrst formal clinical trial to test the beneﬁt of aspirin for
secondary prevention was published in 1974, and many other
trials followed, establishing the efﬁcacy of aspirin during and
after an AMI.3 For primary prevention, large randomized
clinical trials were ﬁrst published in 1989, with the Physician’s
Health Study showing beneﬁt of low-dose aspirin in preventing AMI among healthy middle-aged men.4 A comparable
beneﬁt of aspirin to prevent ﬁrst ischemic stroke was
demonstrated in the Women’s Health Study.5 In a metaanalysis, investigators observed a signiﬁcant 12% relative risk
reduction in nonfatal cardiovascular events achieved with
aspirin use among previously healthy adults.3 These and other
studies led the USPSTF in 2009 to recommend low-dose
aspirin for primary prevention in men aged 45 to 79 years and
women aged 55 to 79 years7 with similar recommendations
from other authoritative bodies.12,13 Since then, additional
analyses also suggest that aspirin use might be associated
with a reduction in CVD mortality26 and that this beneﬁt is
likely cost-effective.27
This study demonstrates a steady increase in aspirin use
for the prevention of CVD in the adult population. Use rates
for primary CVD prevention in the population increased
steadily in both men and women from 1980 to 2009, now
reaching 21% of men and 12% of women aged 25 to
74 years. As might be expected, there was little change in
aspirin use in the youngest age group (25–34 years) over
time. However, there were temporal increases among men
aged 35 to 44 years and women aged 45 to 54 years, for
whom aspirin is not recommended for primary prevention.
The reasons that primary prevention aspirin use might rise
within these young age groups could include poor public
knowledge regarding the absence of beneﬁt data from this
age range, use of self-prescribed aspirin by young individuals
anxious about coronary heart disease, or prescription of
aspirin to this young cohort by poorly informed health
professionals. The use of aspirin as a secondary prevention

Table 1. Aspirin Use for Primary CVD Prevention in Men
Survey Year
1980–1982

1985–1987

1990–1992

1995–1997

2000–2002

2007–2009

25–34

1/332 (0.3)

9/948 (0.9)

11/944 (1.2)

17/781 (2.2)

8/332 (2.4)

3/270 (1.1)

35–44

0/184 (0.0)

14/761 (2.9)

33/767 (4.3)

45/777 (5.8)

21/440 (4.8)

38/379 (10.0)

45–54

1/118 (0.8)

19/426 (4.5)

32/463 (6.9)

70/548 (12.8)

48/348 (13.8)

76/456 (16.7)

55–64

3/89 (3.4)

22/332 (6.6)

54/323 (16.7)

67/327 (20.5)

57/220 (25.9)

129/334 (38.6)

65–74

1/35 (2.9)

7/148 (4.7)

40/170 (23.5)

64/218 (29.4)

41/106 (38.7)

90/158 (57.0)

Age, y

Number taking aspirin/total in group (% taking aspirin).
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Table 2. Aspirin Use for Primary CVD Prevention in Women
Survey Year
1980–1982

1985–1987

1990–1992

25–34

0/329 (0.0)

6/1050 (0.6)

6/1043 (0.6)

35–44

0/241 (0.0)

8/784 (1.0)

13/902 (1.4)

45–54

2/144 (1.4)

14/503 (2.8)

24/554 (4.3)

55–64

2/138 (1.4)

12/373 (3.2)

65–74

0/84 (0.0)

21/247 (8.5)

1995–1997

2000–2002

2007–2009

3/915 (0.3)

3/376 (0.8)

3/318 (0.9)

14/914 (1.5)

12/509 (2.4)

10/470 (2.1)

41/650 (6.3)

30/455 (6.6)

51/729 (7.0)

30/371 (8.1)

46/364 (12.6)

39/214 (18.2)

106/372 (28.5)

32/306 (10.5)

54/251 (21.5)

39/138 (28.3)

92/197 (46.7)

Age, y

Number taking aspirin/total in group (% taking aspirin). CVD indicates cardiovascular disease.

tool is widespread but not universal, reaching 74% of men
and 64% of women.
These data can be interpreted in the context of other
studies describing aspirin use in different population samples.
The Atherosclerosis Risk in Communities (ARIC) study in 1995
reported 23% of adults aged 45 to 64 regularly using aspirin,
representing a 4% increase from the 1987–1989 survey of
this cohort.28 The National Ambulatory Medical Care Survey
of adult clinic patients with a coronary artery disease
diagnosis found 20% aspirin use in 1990 with this rate rising
to 30% in 2000.16 The Behavioral Risk Factor Surveillance
System telephone survey in 14 states in 2003 found a selfreported aspirin use rate of 36% among those aged 40 years
or greater, with a rate of 76% among those describing a
history of CVD.17 A Harris Internet Poll in 2004 found 45% of
men and 37% of women using aspirin regularly with a higher
67% rate among those reporting a CVD history.15 However, in
a recent study of individuals presenting with ST-segment
elevation myocardial infarction at a Minneapolis hospital, only
24% were found to be taking aspirin before the event among
those with no CVD history.29 Although these data were
derived from other studies that used widely different methods
and are selected populations, all have aspirin use rates of
similar magnitude as MHS. They all suggest a gap between

national CVD prevention recommendations and contemporary
use of aspirin for this purpose.
It must be noted that the MHS data are available only
through 2009 and there has been increasing controversy
about aspirin use for primary prevention since that time.30
The controversy focuses on recent trials of at-risk subgroups
and the balance between beneﬁt and risk. One clinical trial,
which was conducted in Japan and focused on diabetes, failed
to ﬁnd signiﬁcant differences, although the study was
underpowered.31 The American Heart Association, in recent
scientiﬁc statements, emphasized stricter criteria for aspirin
use in high-risk individuals balancing beneﬁts and harm.8–11
These reports could have changed aspirin use patterns since
2009. However, a national survey in 2012 found higher levels
of aspirin use for primary prevention than those reported
here.32 Similarly, rising rates for secondary prevention were
observed in the National Health Interview Survey in 2012.33
Lack of adherence to medications, despite positive selfreport, is a common problem when surveys are used to assess
any drug treatment recommendation.34 This is particularly
true when adherence is associated with a socially desirable
answer. Although aspirin use, in contrast to other pharmacologic interventions, has few social connotations, we wondered
if aspirin use is overreported. With a sensitive biochemical

Table 3. Aspirin Use for Secondary CVD Prevention in Men
Survey Year
1980–1982

1985–1987

1990–1992

1995–1997

2000–2002

2007–2009

25–34

0/2 (0.0)

1/2 (50.00

1/6 (16.7)

0/0 (0.0)

0/3 (0.0)

0/1 (0.0)

35–44

0/4 (0.0)

0/7 (0.0)

6/13 (46.2)

5/15 (33.3)

1/7 (14.3)

1/3 (33.3)

45–54

1/4 (25.0)

5/17 (29.4)

12/21 (57.1)

11/26 (42.3)

10/19 (52.6)

8/11 (72.7)

55–64

4/16 (25.0)

11/39 (28.2)

24/39 (61.5)

20/38 (52.6)

13/20 (65.0)

31/36 (86.1)

65–74

1/10 (10.0)

12/32 (37.5)

36/57 (63.2)

22/44 (50.0)

12/24 (50.0)

23/31 (74.2)

Age, y

Number taking aspirin/total in group (% taking aspirin). CVD indicates cardiovascular disease.
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Table 4. Aspirin Use for Secondary CVD Prevention in Women
Survey Year
1980–1982

1985–1987

1990–1992

1995–1997

2000–2002

2007–2009

25–34

0/2 (0.0)

0/4 (0.0)

0/2 (0.0)

0/4 (0.0)

1/2 (50.0)

0/1 (0.0)

35–44

0/5 (0.0)

0/2 (0.0)

2/7 (28.6)

0/0 (0.0)

1/3 (33.3)

3/5 (60.0)

45–54

1/4 (25.0)

3/13 (23.1)

2/7 (28.6)

4/14 (28.6)

3/10 (30.0)

3/9 (33.3)

55–64

1/9 (11.1)

6/25 (25.0)

10/15 (66.7)

9/18 (50.0)

7/11 (63.6)

10/14 (71.4)

65–74

0/12 (0.0)

9/20 (45.0)

12/34 (35.3)

13/27 (48.1)

11/19 (57.9)

13/19 (68.4)

Age, y

Number taking aspirin/total in group (% taking aspirin). CVD indicates cardiovascular disease.

marker, aspirin use was tested in a randomly selected adult
population after self-report of aspirin use.23 While it is
possible that the testing encouraged compliance, the biochemical measure closely tracked the self-report data, lending
support to the validity of survey results.
The major adverse effects of aspirin use are upper GI
bleeding and hemorrhagic stroke, as documented in the large
clinical trials.4,5 These bleeding risks are emphasized in the
USPSTF report recommending aspirin use for primary
prevention. The USPSTF report recommends aspirin use for
those with increased Framingham risk scores for CVD.7
Others have recently emphasized these risks.35 However, in
the context of large increases in aspirin use observed here,
there was no increase in area hospitalizations for upper GI
bleeding. GI bleeding actually decreased in the same period
(Figure 3). National data for upper GI bleed hospitalizations
also observed a 14% decline in rates from 1998 to 2006.36
Similarly, rates of hemorrhagic stroke are decreasing in this
population37 (Figure 3). Of course, these ecologic data cannot
provide causal inferences as many other factors affect
hospitalized bleeding. However, there is no indication of
increased prevalence of hemorrhagic stroke or upper GI

bleeding in a large metropolitan area associated with
substantial increases in daily aspirin use.
There are limitations to this study. This study provides no
data on the role of the individual’s physician in recommending
aspirin and cannot conﬁrm the appropriateness of aspirin use.
While MHS has some risk factor data on these participants,
they are not adequate to enter into the USPSTF algorithm to
determine if aspirin use is appropriate. Similarly, self-report of
a CVD event is subject to misclassiﬁcation. The widespread
mass-media advertising of aspirin for the secondary prevention of heart disease may result in many adults selfmedicating. And while we completed a substudy conﬁrming
exposure to aspirin in the previous 2 days, overreporting and
underreporting are still possible. Finally, participation rates in
the MHS have gradually fallen during the past 30 years, as for
most survey-based research. It is possible that selection bias
has occurred. However, analysis of the MHS data suggests
participants differ little over time and there is no evidence that
aspirin use or nonuse is a factor in participation.
In summary, aspirin use for the prevention of CVD
increased signiﬁcantly for both men and women from 1980
to 2009. Rates of aspirin use increased for both primary and

Figure 3. Aspirin use and hospitalization for gastrointestinal bleeding and hemorrhagic stroke.
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