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Importance: Aspirin use for primary prevention of cardiovascular diseases (CVD) is widespread with over a third
of the adult population using despite guidelines recommending against.

Objective: This population-based research documents rates of use and reasons for cessation from 2015 to 2020, a
period when guidelines changed.

Design: Three cross-sectional telephone surveys were conducted during 2015, 2017, and 2019-20.

Setting: A population-based survey in the states of Iowa, Minnesota, North Dakota, South Dakota, and Wisconsin.
Participants: The surveys included non-institutionalized resident adults ages 55-79 for women and 45-79 for men
with landline telephones.

Main Outcomes and Measures: The analysis included 8,197 participants, 4,161 women and 4,036 men after
excluding those with a history of cardiovascular disease (secondary prevention). Aspirin use for primary pre-
vention was stable for the first two survey years (39 % in 2015 and 41 % in 2017) but fell significantly to 34 % in
the final survey (2019-2020). The most common reason for cessation was “doctor’s advice” (38 % of quitters)
followed by “heard negative news” with a significant increase from 2015 to 2020 (4 % to 29 % of quitters).
Conclusions and Relevance: Despite recent research findings and new guidelines, aspirin is still widely used for
primary prevention of CVD in the general population. A combination of slow diffusion and implementation of
guidelines, self-medication, and wide availability of low-cost aspirin underlies these trends. Physician advice is
effective but more is needed. The influence of the popular media is also substantial. Appropriate implementation
of aspirin guidelines requires additional clinician effort.

Trial Registration: Clinicaltrials.gov registered on December 1, 2014, NCT02607917

1. Introduction

Low dose aspirin for cardiovascular disease (CVD) prevention is
widely used with over 30 % of the adult population reporting a daily
aspirin [1,2]. Early clinical trials reported significant benefits [3,4] and
guidelines recommended use for adults at increased risk of

cardiovascular diseases [5,6]. However, more recent trials report fewer
benefits and increased side effects [7-9]. These and other studies
resulted in the United States Preventive Services Taskforce (USPSTF)
downgrading recommendations for use in 2016 [10] and recommending
against use for primary prevention of CVD in 2022 [11]. The new trials
and guidelines resulted in considerable discussion about the dangers of
aspirin in the popular media [12]. Subsequent professional debate is
mixed, with support for targeted aspirin use and recognition of the
dangers of quitting [13-17]. While the guidelines recommend
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discussion with a clinician before initiating aspirin use, widespread
availability at minimal cost leads to self-prescribing.

In this research, we use population-based surveys before and after
the new trials and guideline which recommended against use for CVD
primary prevention. For those who quit, we evaluate rates and reasons
for this behavior plus their risk factor status.

2. Methods
2.1. Study population

Three cross-sectional telephone surveys of non-institutionalized
resident adults ages 55-79 for women and 45-79 for men from June-
December 2015, June-December 2017, and October-March 2019-20
were conducted. The population resided in the five-state area of Iowa,
Minnesota, North Dakota, South Dakota and Wisconsin.

2.2. Sampling frame

Lists of addresses with zip codes and associated landline telephone
numbers were used to generate random samples within states propor-
tional to population size. Selected households were sent a letter
describing the study with an option to decline the survey. Only 4 % of
the sampled population declined. The remaining households were called
as many as 10 times to administer the survey. Only one randomly
selected eligible respondent per household was allowed for age-targeted
adults. The overall participation rate was 48 % accounting for refusals,
address errors, business telephones and disconnected telephones.

2.3. Survey

Trained interviewers administered a 10-minute telephone survey
including questions about aspirin use including reason for taking, time
of initiation, frequency, discontinuation, history of CVD, cardiovascular
risk factors, media exposure, doctor discussions about aspirin, health
behaviors and demographic characteristics. The questionnaire is avail-
able as (Supplementary Table 1). Participants gave verbal consent for
study participation in a protocol approved by the Institutional Review
Board of the University of Minnesota. (1201M08921)
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2.4. Validation

In a previously published study, using the same telephone survey,
self-reported aspirin use was confirmed with blood levels of throm-
boxane B2 [18]. Sensitivity and specificity for reported aspirin use were
each over 90 %.

The validity of the self-reported history of cardiovascular risk factors
was also tested against measured values in a similar population sample,
finding a high concordance between the interview responses and actual
measures [19]. Increased risk was based on the criteria in the 2009
USPSTF guidelines [6].

2.4.1. Measures and definitions

Primary prevention aspirin candidate: No self-reported history of
myocardial infarction, stroke, peripheral artery disease, or revasculari-
zation procedure.

Secondary prevention candidate: Self-reported history of myocardial
infarction, stroke, peripheral artery disease, and/or revascularization
procedure.

Regular aspirin use: Aspirin use every day or every other day to
prevent a heart attack or stroke.

2.4.2. Statistical analysis

Data are presented as n (%) for categorical variables and mean (SD)
for continuous variables. Analyses were performed in Stata version 16.1
(StataCorp. 2019. Stata Statistical Software: Release 16. College Station,
TX: Stata Corp LLC.).

3. Results

The analysis included 8197 participants, of which 4161 were women
and 4036 men (Table 1) after excluding those with a history of cardio-
vascular disease (secondary prevention). Demographic characteristics
were like census data for these states and over time (Table 1).

History of hypertension, hyperlipidemia, diabetes, or current ciga-
rette smoking was common (Table 1). Most participants reported having
a regular healthcare provider (>90 %). Those who reported regular
aspirin use took it specifically to prevent CVD (>90 %), took it daily
(>95 %) and for a duration equal to or over five years (74 %).

Examine Trends in Aspirin use for Primary Cardiovascular Disease (CVD) Prevention and
Cessation Following New Guidelines in a Randomly Selected Adult Population
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Table 1 Table 3
Demographic and clinical characteristics of participants, by survey. Reasons for stopping aspirin.
Baseline Year 2 Year 4 Baseline Year 2 Year 4 p-value®
N 2889 2585 2723 Reason for stopping
Age, years 64.6 (8.2) 65.7 (8.0) 66.0 (7.9) Doctor’s advice 44 (18 %) 42 (20 %) 142 (38 %) <0.001
Women 1462 (51 %) 1327 (51 %) 1372 (50 %) Heard on news 14 (5.8 %) 6 (2.9 %) 59 (16 %) <0.001
Risk factors Bruising/bleeding 42 (18 %) 36 (17 %) 45 (12 %) 0.055
Hypertension 1345 (47 %) 1260 (49 %) 1325 (49 %) Doesn’t think it works 8 (3.3 %) 14 (6.7 %) 29 (7.7 %) 0.026
Hyperlipidemia 1273 (44 %) 1151 (45 %) 1189 (44 %) Doesn’t think at risk 28 (12 %) 17 (8.1 %) 20 (5.3 %) 0.004
Diabetes 379 (13 %) 398 (15 %) 438 (16 %) Forgets to take 24 (10 %) 19 (9.1 %) 17 (4.5 %) 0.008
Smoking Doesn’t like taking 15 (6.3 %) 15 (7.2 %) 16 (4.3 %) 0.27
Never 1602 (55 %) 1479 (57 %) 1605 (59 %) Aspirin allergy 12 (5.0 %) 6 (2.9 %) 4 (1.1 %) 0.003
Former 984 (34 %) 847 (33 %) 832 (31 %) New meds 34 (14 %) 35 (17 %) 31 (8.2 %) 0.020
Current 303 (10 %) 259 (10 %) 286 (11 %) Heartburn 9 (3.8%) 9 (4.3 %) 7 (1.9 %) 0.15
Health event 10 (4.2 %) 10 (4.8 %) 5 (1.3 %) 0.032
Cost 0 0 1 (0.27 %) >0.99

Aspirin use for primary prevention was stable for the first two survey
years (39 % in 2015 and 41 % in 2017) but fell significantly to 34 % in
the final survey (2019-2020) (Table 2). This trend was paralleled by
those who reported stopping aspirin during survey one (14 %) and
survey two (15 %) with the number stopping in the final survey rising to
22 %.

Reasons for stopping aspirin use are shown in Table 3. The most
common answer was “doctor’s advice” particularly in the third survey.
The second most common reason was “heard negative news”. Another
category “don’t think it works™ also rose in the final survey, which may
reflect negative news reports [12]. Other stopping reasons reported were
unchanged except “doesn’t think at risk” and “forgot to take,” which
both declined. The survey also asked about news that was positive or
negative for aspirin use for prevention. In the first two surveys, most
reported the news was positive (63 %) and little was negative (4 %). But
in the 2019-20 survey, 29 % reported hearing negative news, a clear
shift. Conversations regarding aspirin also rose with more discussions
initiated by the doctor than by the patient (21 % to 25 % to 27 % vs. 17
% to 19 % to 20 %) across all three surveys (Table 4).

4. Discussion

The widespread use of aspirin for the primary prevention of car-
diovascular diseases (CVD) is well documented [1,2]. Early studies and
subsequent guidelines encouraged aspirin use by those at increased CVD
risk [5,6]. The widespread availability of inexpensive aspirin and com-
mercial media campaigns led many clinicians to prescribe aspirin and
self-medication by patients added to use [20].

But in 2016, the guidelines were changed by the USPSTF [10]. Adults
aged 50-59 were recommended aspirin if they were at 10 % or greater
10-year CVD risk without bleeding potential at a grade of B. Adults aged
60-69 were recommended aspirin based on clinical judgement and 10 %
or greater CVD 10-year risk (Grade C). Those 50 years or below and 70
years above were not recommended aspirin.

Further change came in 2018 with the release of results from three
randomized trials initiating aspirin for primary prevention [7-9]. These
trials were generally unfavorable to the use of aspirin for primary pre-
vention emphasizing bleeding complications and increased cancer risk.
There was extensive popular media coverage of these trials, emphasizing
the dangers of regular aspirin use [12].

Table 2
Aspirin (ASA) status by survey.
Baseline Year 2 Year 4 p-value
N 2889 2585 2723
Current regular ASA use 1138 (39 1071 (41 920 (34 %) <0.001
%) %)
No current regular ASA 1751 (61 1514 (59 1803 (66 <0.001
use %) %) %)
Never used ASA 1499 (86 1289 (85 1410 (78 <0.001
%) %) %)
Stopped using ASA 252 (14 %) 225 (15 %) 393 (22 %) <0.001

@ p-value for Year 4 vs. baseline
For those who gave two responses, 0.5 was assigned to each reason.

Table 4
Discussions regarding aspirin use for primary prevention, by survey.
Baseline Year 2 Year 4 p-value
Doctor-initiated 618 (21 652 (25 726 (27 <0.001
%) %) %)
Participant-initiated 482 (17 497 (19 541 (20 0.0021
%) %) %)
Either doctor- or participant- 876 (30 866 (34 993 (36 <0.001
initiated %) %) %)

In this study, which overlaps new guidelines (2016) and the new
clinical trials (2018), rates of aspirin use for primary prevention are
observed in the general population. Aspirin use was stable in the 2015
and 2017 surveys at 39 % and 41 %. But it fell significantly to 34 % in
2019-20. This decline was paralleled by increased reporting of quitting
aspirin use. The reasons for quitting were attributed first to physician’s
advice although only about a third reported ever having this discussion.
The next most common reason for cessation was negative reports on
aspirin use in the media. Reports of negative media increased signifi-
cantly in the 2019-20 survey.

Several conclusions can be inferred from these data on population
use of this readily available and inexpensive medicine. First is the impact
of professional guidelines. The USPSTF 2016 guidelines recommended
reduction in use to limited age groups with B and C grade levels of
support. These recommendations were aimed at professionals with little
popular media coverage. The lack of changes in aspirin use in the 2017
survey one year after the 2016 USPSTF report suggests little impact of
the guidelines in the year following the report. The decline in use
observed in the 2019-20 survey suggests the combined effect of time
plus the substantial popular media coverage of the new clinical trials in
2018. Nevertheless, 34 % of adults were still using aspirin despite the
guidelines, and the professional debate continues about aspirin use
[15-17,21]. That debate has centered on weaknesses in the 2018 trials
[7-9] and the subsequent international polypill trial by Yusuf and others
who found added benefit with the inclusion of aspirin [22].

An additional observation is that discontinuation of aspirin use is not
the same as the initiation of aspirin [13]. Observational data from the
national Swedish Registry finds that those who were taking aspirin and
discontinue use have a 30 % increase in CVD events beginning almost
immediately and continuing for several years [14]. The issue of
discontinuation and its effects have not been well studied.

A limitation in the collection of data was the use of landline tele-
phones for the surveys. Excluding individuals with cellular phones may
have resulted in bias. Another limitation is the lack of more detailed
information on reasons for quitting aspirin. Although there is comfort in
the validity of the self-report of aspirin use and cardiovascular status
questions, there is limited information on the reasons for starting or
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quitting aspirin use. While there are substantial numbers of participants
in each survey, analysis of the many reasons for quitting in subgroups by
age, sex, education, income, geography and others lead to small
numbers in each subgroup and difficulty in interpretation.

In conclusion, many adults continue to use aspirin, and many are
frequently self-prescribing. Many, who quit, do so based on consultation
with a clinician or are influenced by media reports. There are oppor-
tunities during routine clinical visits to explore the appropriateness of
aspirin use and make recommendations.
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