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Objective: : Aspirin has been widely utilized over several decades for atherosclerotic cardiovascular disease (AS- 

CVD) prevention among adults in the United States. We examined trends in aspirin use among adults aged ≥ 40 

years from 1998 to 2019 and assessed factors associated with its use for primary and secondary ASCVD preven- 

tion. 

Methods: : Using 1998–2019 Behavioral Risk Factor Surveillance System data, we obtained weighted prevalence 

of aspirin use among adults aged ≥ 40 years for each year and examined trends in use over this period. Using 

multivariable logistic regression and utilizing data from 54,388 respondents aged ≥ 40 years in the 2019 data, 

we assessed factors associated with aspirin use for secondary prevention and for primary prevention stratified 

by the number of traditional ASCVD risk factors reported (hypertension, diabetes mellitus, high cholesterol, 

overweight/obesity, and cigarette smoking). 

Results: : Aspirin use prevalence increased from 29.0%(95%CI, 27.9%-30.2%) in 1998 to 37.5%(36.9%-38.0%) 

in 2009. However, use has slightly declined over the last decade: 35.6%(34.6%-36.6%) in 2011 to 33.5%(32.5%- 

34.6%) in 2019. In 2019, among respondents without cardiovascular disease (CVD), 27.5%(26.4%-28.6%) re- 

ported primary prevention aspirin use while 69.7%(67.0%-72.2%) of respondents with CVD reported secondary 

prevention aspirin use. Of concern, 45.6%(43.5%-47.7%) of adults aged ≥ 70 years without CVD reported primary 

prevention aspirin use. Additionally, among individuals without any self-reported traditional ASCVD risk factor, 

males (adjusted odds ratio(aOR):1.60, 95%CI:1.12–2.27), persons aged ≥ 70 years (aOR:3.22, 95%CI:2.27–4.55), 

and individuals with healthcare coverage (aOR:2.28, 95%CI:1.17–4.44) had higher odds of primary prevention 

aspirin use compared to females, persons aged 40–69 years, and individuals without healthcare coverage, respec- 

tively. Females were less likely than males to report secondary prevention aspirin use (aOR:0.64, 95%CI:0.50–

0.82). 

Conclusion: : Aspirin use has slightly declined over the last decade. A significant proportion of adults aged ≥ 70 

years reported primary prevention aspirin use in 2019. Since current guidelines do not recommend primary 

prevention aspirin use among adults aged ≥ 70 years, such use should be discouraged. 
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Cardiovascular diseases (CVD), including coronary artery disease
CAD) and stroke, remain the leading cause of death in the United States
US), accounting for approximately 870,000 deaths in 2018 [1] . CVD
revention strategies over the years have included antiplatelet therapy
nd effective management of atherosclerotic cardiovascular disease (AS-
VD) risk factors such as hypertension, diabetes mellitus, and cigarette
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moking. Due to its antithrombotic properties, aspirin, a low-cost an-
iplatelet medication that is over-the-counter in the US, has been used
o reduce the incidence of cardiovascular events among individuals with
 high ASCVD risk factor burden (primary prevention) and to reduce re-
urrent events and mortality among individuals with preexisting CVD
secondary prevention) [2] . 
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While evidence for its role in secondary prevention has remained
obust [3–6] , aspirin use for primary prevention, though supported by
arlier trials and recommended in past guidelines, is now discouraged,
articularly among low- and intermediate-risk persons as well as adults
ged > 70 years [7–11] . Recent trials such as the Aspirin to Reduce Risk
f Initial Vascular Events (ARRIVE) and the Aspirin in Reducing Events
n the Elderly (ASPREE), with low CVD risk trial populations (incidence
f thrombotic events in placebo group < 1% per year), failed to show
ignificant benefits of primary prevention aspirin use, particularly when
sed in addition to other evidence-based primary prevention therapies
uch as lipid-lowering medications [ 12 , 13 ]. Indeed, in these recent tri-
ls, not only was there a lack of benefit with primary prevention aspirin
se in reducing major adverse cardiovascular events, but there was also
 significant increase in bleeding risk [ 12 , 13 ]. The American College of
ardiology and the American Heart Association (ACC/AHA) 2019 Pri-
ary Prevention of Cardiovascular Disease Guideline, therefore, does
ot recommend the routine use of aspirin for primary prevention, par-
icularly among low- and intermediate-risk individuals, persons at in-
reased risk of bleeding, and individuals > 70 years since such use may
esult in net harm [14] . 

Despite the widespread use of aspirin for atherosclerotic cardiovas-
ular disease (ASCVD) prevention in the US, few studies have examined
n detail trends in use over the last 2 decades. Additionally, with the
urrent AHA/ACC primary prevention guidelines, it is crucial to assess
spirin use patterns to inform intervention needed to incorporate new
ecommendations into clinical practice. We, therefore, aimed to 1) ex-
mine trends in aspirin use over the last 2 decades, 2) present updated
revalence estimates of aspirin use for primary and secondary preven-
ion, and 3) assess the factors associated with aspirin use for primary
nd secondary prevention. 

. Methods 

.1. Study design, data sources, and study sample 

We analyzed data from 1998 to 2019 Behavioral Risk Factor Surveil-
ance (BRFSS) to obtain yearly prevalence estimates of aspirin use
mong adults aged ≥ 40 years and to examine trends in usage over this
eriod. Using the 2019 data, we examined the associations between par-
icipant characteristics and aspirin use for primary and secondary pre-
ention. The BRFSS is a health-related nationally representative tele-
hone survey of non-institutionalized adults conducted by all 50 states,
he District of Columbia, and participating US territories, with assis-
ance from the Centers for Disease Control and Prevention [15] . In
011, the BRFSS weighting methodology was changed from simple post-
tratification to iterative proportional fitting to improve sample repre-
entativeness [16] . While this limits the direct comparison of 2011 esti-
ates to previous years, the shape of trend lines is unlikely to be affected

16] . 
The cardiovascular module containing questions on aspirin in the

RFSS is optional, giving states the flexibility to include this module
n their state survey. Therefore, the number of states providing data on
spirin use varied from year to year and is presented in Supplementary
able 1, together with the analytic sample size for each year. In 2019, 8
tates (Alaska, Florida, Iowa, Maine, Minnesota, Mississippi, Nebraska,
nd Texas) provided data on aspirin use. The median survey response
ate for all states, territories, and Washington, DC, in 2019 was 49.4
nd ranged from 37.3 to 73.1. Response rates for states and territories
ncluded in this analysis had a median of 52.5 and ranged from 44.3 to
0.1 [15] . 

Our study was exempted from review by an institutional review
oard since it uses de-identified publicly available BRFSS data. We fol-
owed the Strengthening the Reporting of Observational Studies in Epi-
emiology guidelines in reporting our findings [17] . 
2 
.2. Aspirin use 

Aspirin use was previously assessed with the question, “Do you take
spirin daily or every other day? ” We classified participants who re-
ponded in the affirmative as aspirin users. In 2019, aspirin use was spec-
fied for the prevention of CVD with the question, “How often do you
ake aspirin to prevent or control heart disease, heart attacks, or stroke? ”

e classified participants who responded “daily ” or “some days ” as as-
irin users. Participants who answered “used to take it but had to stop
ue to side effects ” or “do not take it ” were classified as non-users. We
egarded aspirin users who reported ever being diagnosed with stroke,
yocardial infarction, or coronary heart disease as taking aspirin for

econdary prevention and those who did not report any of these as tak-
ng it for primary prevention [18] . 

.3. Covariate assessment 

Sex (male, female), age (40–69, ≥ 70 years), race/ethnicity (non-
ispanic White, non-Hispanic Black, Hispanic, Other), healthcare cov-
rage (yes, no), and education (less than high school, high school/some
ollege, college graduate) were self-reported. Participants who had any
orm of healthcare coverage, including health insurance, prepaid plans,
r government plans such as Medicare, were classified as having health-
are coverage. Annual family income was adjusted using federal poverty
uidelines for each state and categorized as: below, within 100–200%,
r > 200% of the federal poverty line [19] . 

Health indicators such as self-reported general health status
poor/fair, good/excellent) and BMI (kg/m 

2 ), calculated from self-
eported weight and height (non-overweight/obese, overweight/obese),
ere included in our analyses. Traditional ASCVD risk factors includ-

ng combustible cigarette smoking (never, former, or current), diabetes
ellitus(yes, no), hypertension(yes, no), and high cholesterol(yes, no)
ere also self-reported. We assigned each participant a score of 0 to
 based on the number of traditional ASCVD risk factors reported (hy-
ertension, diabetes mellitus, high cholesterol, overweight/obesity, and
urrent combustible cigarette use) [20] . 

.4. Statistical analysis 

To examine the trends in the prevalence of aspirin use for ASCVD
revention from 1998 to 2019, we calculated the weighted prevalence
stimate of aspirin use for each year, first overall, and then stratified
y the purpose of use (primary or secondary ASCVD prevention). We
ested trends in the prevalence of aspirin use across years using linear
egression with survey year as a continuous variable. Due to changes
n the BRFSS weighting methodology in 2011, we examined temporal
rends in aspirin use pre-and post-2011. 

For 2019, in addition to the purpose of use, aspirin use prevalence
as stratified by key participant characteristics. Using multivariable lo-
istic regression models with complete case analyses and utilizing data
rom 2019, we examined the factors associated with aspirin use for pri-
ary prevention among groups stratified by self-reported traditional AS-
VD risk factor burden (absence of self-reported conventional ASCVD
isk factors and presence of ≥ 3 self-reported conventional ASCVD risk
actors) and for secondary prevention. 

The survey command “svy ” was used in all analyses to account for
he complex weighting methodology used by the BRFSS. We performed
ll analyses in 2020 with Stata version 16 (StataCorp, College Station,
X) and used a 2-sided alpha( 𝛼) level of < 0.05 to determine the statis-
ical significance. 

. Results 

Trends in Aspirin Use Pre- and Post-2011: 
Fig. 1 shows the trends in aspirin use for ASCVD prevention among

dults ≥ 40 years from 1998 to 2019. Between 1998 and 2009, the
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Fig. 1. Trends in aspirin use among adults ≥ 40 years in the 

united states, behavioral risk factor surveillance system (1998–

2019). 
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verall prevalence of aspirin use increased from 29.0% (27.9% − 30.2%)
o 37.5% (36.9% − 38.0%; p-value 0.001). This observed increase was
een for both primary (23.8% to 32.3%; p-value 0.001) and secondary
revention aspirin use (61.0% to 72.5%; p-value 0.003). However, be-
ween 2011 and 2019, the overall prevalence of aspirin use declined
rom 35.6% (34.6% − 36.6%) to 33.5% (32.5% − 34.6%) although this
as not statistically significant (p-value 0.30). Similarly, declines in pri-
ary (30.7% to 27.5%; p-value 0.12) and secondary (71.4% to 69.7%;
-value 0.45) prevention aspirin use over this period were not signifi-
ant. 

.1. Characteristics of study participants (BRFSS 2019) 

Of the 54,388 participants aged ≥ 40 years who responded to ques-
ions on aspirin use in 2019, the majority were aged 40–69 years
73.9%), female (53.1%), non-Hispanic White (64.8%), had income
 200% of the federal poverty level (66.7%), and healthcare cover-
ge (87.9%). The majority reported good/excellent health (75.6%),
ith no diabetes (82.1%), no hypertension (52.8%), no high choles-

erol (56.7%), no history of combustible cigarette smoking (55.3%),
r no CVD (86.1%). About 73.1% of respondents had BMI in the over-
eight/obese range ( Table 1 ). 

Compared to individuals who did not use aspirin, those who used
spirin were more likely to be males (51.8% vs 44.4%), older (age ≥ 70
ears: 40.5% vs 18.9%), overweight/obese (77.0% vs 71.2%), and for-
3 
er smokers (36.5% vs 26.7%). Those who used aspirin were also more
ikely to report poor/fair health (32.0% vs 20.6%), diabetes (29.7% vs
1.9%), hypertension (65.1% vs 38.2%), and high cholesterol (56.1%
s 36.6%) ( Table 1 ). 

.2. Weighted prevalence of aspirin use by participant characteristics 

BRFSS 2019) 

In 2019, the weighted prevalence of aspirin use for ASCVD preven-
ion among adults ≥ 40 years was 33.5% (32.5 − 34.6%). Among respon-
ents without CVD, 27.5% (26.4 − 28.6%) reported primary prevention
spirin use, while 69.7% (67.0 − 72.2%) of those with preexisting CVD
eported aspirin use for secondary prevention ( Table 2 ). For respondents
ith preexisting CVD who did not report secondary prevention aspirin
se, 15.2% cited “used to take but stopped due to side effects ” as the
eason for aspirin nonuse. 

Primary prevention aspirin use was relatively more prevalent among
ales, persons who reported poor/fair health, individuals who were

verweight/obese, and those with diabetes, hypertension, or high
holesterol, compared to their respective comparison groups. It was
lso more prevalent among adults ≥ 70 years, with 45.6% reporting as-
irin use for primary prevention. Additionally, the prevalence of aspirin
se for primary prevention increased with increasing ASCVD risk fac-
or burden, with 12.6% (10.9% − 14.5%) of persons with none of the
ve traditional ASCVD risk factors reporting primary prevention aspirin
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Table 1 

Characteristics of study participants stratified by aspirin use, behavioral risk factor surveillance system (2019) ∗ . 

Characteristics 

Overall Unweighted 

n = 54,388 (Weighted%) 

Aspirin Use Unweighted 

n = 20,115 (Weighted%) 

No Aspirin Use Unweighted 

n = 34,273 (Weighted%) 

Sex 

Male 23,659 (46.9) 9751 (51.8) 13,908 (44.4) 

Female 30,729 (53.1) 10,364 (48.2) 20,365 (55.6) 

Age, years 

40–69 35,144 (73.9) 10,247 (59.5) 24,897 (81.1) 

≥ 70 19,244 (26.1) 9868 (40.5) 9376 (18.9) 

Race/Ethnicity 

Non-Hispanic White 44,819 (64.8) 16,613 (67.5) 28,206 (63.4) 

Non-Hispanic Black 3327 (10.8) 1497 (14.0) 1830 (9.3) 

Hispanic 3197 (19.8) 919 (14.8) 2278 (22.3) 

Other 2074 (4.6) 703 (3.7) 1371 (5.0) 

Education 

Less than high school 4014 (15.3) 1735 (17.2) 2279 (14.5) 

High school/Some college 30,807 (57.6) 12,233 (60.0) 18,574 (56.3) 

College graduate 19,435 (27.1) 6103 (22.8) 13,332 (29.2) 

Income, poverty line 

Below 4024 (11.9) 1576 (12.1) 2448 (11.8) 

Within 100–200% 12,121 (21.4) 5070 (24.7) 7051 (19.8) 

> 200% 38,071 (66.7) 13,422 (63.2) 24,649 (68.4) 

Healthcare coverage 

No 3862 (12.1) 1006 (8.4) 2856 (13.9) 

Yes 50,377 (87.9) 19,057 (91.6) 31,320 (86.1) 

General Health Status 

Poor/fair 12,086 (24.4) 5735 (32.0) 6351 (20.6) 

Good/excellent 42,173 (75.6) 14,322 (68.0) 27,851 (79.4) 

Combustible Cigarette 

Smoking 

Never 29,091 (55.3) 9854 (49.4) 19,237 (58.3) 

Former 17,519 (30.0) 7419 (36.5) 10,100 (26.7) 

Current 7394 (14.7) 2694 (13.1) 4700 (15.0) 

Diabetes 

No 44,718 (82.1) 14,347 (70.3) 30,371 (88.1) 

Yes 9571 (17.9) 5730 (29.7) 3841 (11.9) 

Hypertension 

No 27,221 (52.8) 6779 (34.9) 20,432 (61.8) 

Yes 26,995 (47.2) 13,264 (65.1) 13,731 (38.2) 

High cholesterol 

No 29,219 (56.7) 8620 (43.9) 20,599 (63.4) 

Yes 22,975 (43.3) 10,961 (56.1) 12,014 (36.6) 

Overweight/Obesity 

No 14,795 (26.9) 4666 (23.0) 10,129 (28.8) 

Yes 36,644 (73.1) 14,483 (77.0) 22,161 (71.2) 

CVD 

No 45,323 (86.1) 13,936 (71.0) 31,387 (93.7) 

Yes 8422 (13.9) 5839 (29.0) 2583 (6.3) 

∗ The numbers represent actual number of participants. All percentages are weighted to reflect the final survey weightsCVD: Cardiovascular disease p < 

0.001 for all variables comparing aspirin users and non-users. 
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se ( Table 2 ). Aspirin use for secondary prevention was similarly more
revalent among males, overweight/obese persons, and individuals with
iabetes, hypertension, or high cholesterol ( Table 2 ). 

The prevalence estimates of primary and secondary prevention as-
irin use by sex, age, and race/ethnicity are reported in supplemen-
ary Table 2. Among males aged 40–69 years, Hispanic individuals had
 lower prevalence of aspirin use overall and for primary prevention
han non-Hispanic White and non-Hispanic Black persons (Supplemen-
ary Table 2). 

.3. Factors associated with primary and secondary prevention aspirin use 

Statistically significant determinants of primary prevention aspirin
se among individuals with no self-reported traditional ASCVD risk fac-
or were sex, age, and healthcare coverage ( Table 3 ). Among individu-
ls who did not report any of the five conventional ASCVD risk factors,
ales had higher odds of primary prevention aspirin use compared to fe-
ales (aOR; 1.60, 95%CI; 1.12–2.27), and adults ≥ 70 years had higher

dds compared to those aged 40–69 years (aOR; 3.22, 95%CI; 2.27–
.55). Similarly, individuals who had healthcare coverage had higher
4 
dds of primary prevention aspirin use than those without (aOR; 2.28,
5%CI; 1.17–4.44) ( Table 3 ). 

Among individuals who reported ≥ 3 of the traditional ASCVD risk
actors, Hispanic individuals were less likely to report primary preven-
ion aspirin use than non-Hispanic White persons (aOR; 0.64, 95%CI;
.44–0.92) ( Table 3 ). Sex and the number of traditional ASCVD risk
actors were significantly associated with aspirin use for secondary pre-
ention. Females were less likely to report aspirin use for secondary
revention than males (aOR; 0.64, 95%CI; 0.50–0.82) ( Table 3 ). 

. Discussion 

We found that while there was an upward trend in aspirin use before
011, usage has slightly declined over the last decade, albeit not signif-
cant. In 2019, approximately 1 in 3 adults aged ≥ 40 years reported
spirin use for ASCVD prevention. Of concern, we found that a substan-
ial proportion of adults aged ≥ 70 years reported regular aspirin use for
rimary prevention. Among individuals without any self-reported con-
entional ASCVD risk factor, males, adults ≥ 70 years, and individuals
ith healthcare coverage were more likely to report primary prevention
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Table 2 

Weighted Prevalence of Aspirin Use Stratified by Participant Characteristics, Behavioral Risk Factor Surveillance System (2019). 

Characteristics 

Overall Unweighted 

n = 54,388 

No CVD (Primary Prevention) Unweighted 

n = 45,323 

CVD (Secondary Prevention) Unweighted 

n = 8422 

% [95%CI] % [95%CI] p-value ∗ % [95%CI] p-value ∗ 

Overall 33.5 (32.5–34.6) 27.5 (26.4–28.6) 69.7 (67.0–72.2) 

Sex < 0.001 < 0.001 

Male 37.0 (35.4–38.7) 30.0 (28.3–31.7) 73.9 (70.5–77.0) 

Female 30.4 (29.1–31.8) 25.4 (24.1–26.8) 64.9 (60.8–68.7) 

Age, years < 0.001 0.19 

40–69 27.0 (25.8–28.2) 22.1 (21.0–23.4) 68.1 (64.0–72.0) 

≥ 70 52.0 (50.2–53.8) 45.6 (43.5–47.7) 71.4 (68.4–74.3) 

Race/Ethnicity < 0.001 0.57 

Non-Hispanic White 35.0 (33.9–36.0) 28.8 (27.7–29.8) 70.2 (67.7–72.7) 

Non-Hispanic Black 43.3 (39.2–47.4) 37.0 (32.7–41.6) 73.8 (64.8–81.2) 

Hispanic 25.1 (22.0–28.4) 20.0 (17.1–23.2) 65.1 (54.2–74.7) 

Other 27.5 (22.7–32.9) 22.7 (17.7–28.5) 67.5 (57.9–75.8) 

Income, poverty line < 0.001 0.23 

Below 34.1 (30.2–38.1) 25.5 (21.9–29.6) 68.1 (59.9–75.2) 

Within 100–200% 38.7 (36.3–41.1) 31.9 (29.3–34.7) 67.0 (61.6–72.0) 

> 200% 31.8 (30.7–33.0) 26.5 (25.4–27.7) 71.8 (68.7–74.7) 

Healthcare coverage < 0.001 0.08 

No 23.4 (20.3–26.8) 19.1 (16.1–22.6) 60.6 (48.7–71.3) 

Yes 35.0 (33.9–36.1) 28.7 (27.6–29.9) 70.5 (67.9–73.1) 

General health status < 0.001 0.78 

Poor/fair 43.8 (41.3–46.2) 33.5 (30.8–36.3) 69.9 (65.9–73.5) 

Good/excellent 30.1 (29.0–31.2) 26.0 (24.9–27.1) 69.1 (65.5–72.5) 

Education < 0.001 0.39 

Less than high school 37.5 (33.8–41.4) 31.2 (27.3–35.5) 65.5 (57.8–72.4) 

High school/Some college 35.0 (33.7–36.3) 28.4 (27.1–29.8) 70.8 (67.5–73.9) 

College graduate 28.2 (26.7–29.8) 23.9 (22.3–25.4) 70.4 (66.1–74.4) 

Combustible Cigarette 

Smoking 

< 0.001 0.15 

Never 30.0 (28.6–31.4) 25.7 (24.3–27.1) 67.9 (63.7–71.8) 

Former 40.8 (38.9–42.6) 33.1 (31.2–35.2) 72.5 (68.8–76.0) 

Current 32.1 (29.4–34.8) 23.6 (21.2–26.2) 66.7 (59.2–73.4) 

Diabetes < 0.001 0.003 

No 28.7 (27.7–29.8) 23.7 (22.7–24.9) 66.9 (63.6–70.1) 

Yes 55.7 (53.0–58.4) 48.7 (45.5–51.9) 74.8 (70.7–78.5) 

Hypertension < 0.001 0.033 

No 22.2 (20.9–23.5) 19.0 (17.8–20.3) 64.4 (58.2–70.2) 

Yes 46.2 (44.6–47.8) 38.9 (37.1–40.7) 71.4 (68.6–74.1) 

High cholesterol < 0.001 0.001 

No 26.5 (25.2–27.8) 22.8 (21.6–24.1) 63.8 (59.2–68.1) 

Yes 44.4 (42.7–46.1) 36.4 (34.5–38.4) 72.6 (69.3–75.7) 

Overweight/Obesity < 0.001 0.014 

No 29.0 (27.1–30.9) 23.5 (21.6–25.5) 63.7 (57.6–69.3) 

Yes 35.6 (34.3–36.9) 29.3 (28.0–30.7) 71.5 (68.6–74.3) 

Number of traditional 

ASCVD risk factors † 
< 0.001 < 0.001 

0 14.7 (12.9–16.8) 12.6 (10.9–14.5) 53.9 (40.8–66.4) 

1 22.6 (20.8–24.4 20.2 (18.4–22.0) 58.7 (49.6–67.1) 

2 33.7 (31.9–35.6) 28.2 (26.4–30.1) 69.5 (64.7–73.8) 

≥ 3 50.9 (48.8–52.9) 43.1 (40.7–45.4) 73.2 (69.9–76.3) 

∗ p-values for bivariate analyses. 
† ASCVD Risk Factors: hypertension, diabetes, high cholesterol, overweight/obesity, and current combustible cigarette smokingASCVD: atherosclerotic 

cardiovascular disease. 
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spirin use. In contrast, Hispanic individuals were less likely to report
rimary prevention aspirin use despite high ASCVD risk factor burden.
dditionally, females were less likely than males to report aspirin use

or secondary prevention. 
Earlier studies describing trends in aspirin use among different pop-

lation cohorts reported increasing aspirin use prevalence before 2011,
imilar to our findings [20–23] . However, this upward trend has not
een observed over the last decade, with most studies, like ours, report-
ng a slight decline in use, consistent with changing guidelines [ 24 , 25 ].
ntil 2019, most professional medical societies recommended the rou-

ine use of low-dose aspirin for primary prevention [ 9 , 10 , 26 , 27 ]. How-
ver, following the publication in 2018 of 3 pivotal primary prevention
spirin trials which showed that primary prevention aspirin use had
ittle or no benefit in preventing incident cardiovascular events while
emonstrating a significant increase in bleeding risk, the ACC/AHA
5 
019 Primary Prevention Guideline does not recommend routine use of
spirin for primary prevention particularly among older adults, low- or
ntermediate-risk persons, and individuals at increased risk of bleeding
 12–14 , 28 ]. 

In 2019, approximately 1 in 4 US adults aged ≥ 40 years without
troke, myocardial infarction, or coronary heart disease reported pri-
ary prevention aspirin use. Of concern, almost half of adults aged ≥ 70

ears without preexisting CVD reported primary prevention aspirin use,
imilar to reports from the National Health Interview Survey (NHIS) and
ational Health and Nutrition Examination Survey [ 24 , 29 , 30 ]. Given

hat the 2019 ACC/AHA guidelines explicitly advise against aspirin use
or primary prevention among adults aged ≥ 70 years, such use should
e discontinued and discouraged. Persons aged ≥ 70 years are at an in-
reased risk of bleeding and hence may have a less favorable benefit-risk
atio with primary prevention aspirin use [14] . Additionally, 12.6% of
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Table 3 

Factors Associated with Secondary and Primary Prevention Aspirin Use Stratified by Number of Traditional ASCVD Risk Factors, Behavioral Risk Factor 

Surveillance System (2019). 

Characteristics 

No CVD Primary Prevention CVD Secondary Prevention 

Absence of self-reported ASCVD risk 

factors 

Presence of ≥ 3 self-reported ASCVD risk 

factors 

aOR [95% CI] p-value ∗ aOR [95% CI] p-value ∗ aOR [95% CI] p-value † 

Sex 

Female Ref Ref Ref 

Male 1.60 [1.12–2.27] 0.009 1.12 [0.91–1.37] 0.28 1.56 [1.23–1.99] < 0.001 

Age, years 

40–69 Ref Ref Ref 

≥ 70 3.22 [2.27–4.55] < 0.001 1.88 [1.53–2.30] < 0.001 1.17 [0.93–1.48] 0.19 

Race/ethnicity 

Non-Hispanic White Ref Ref Ref 

Non-Hispanic Black 0.53 [0.24–1.16] 0.11 1.44 [1.03–2.02] 0.035 1.22 [0.77–1.94] 0.40 

Hispanic 0.70 [0.32–1.56] 0.38 0.64 [0.44–0.92] 0.017 0.96 [0.60–1.53] 0.86 

Other 0.49 [0.20–1.24] 0.13 0.91 [0.56–1.48] 0.70 0.93 [0.58–1.48] 0.76 

Income, poverty line 

Below Ref Ref Ref 

Within 100–200% 1.44 [0.50–4.16] 0.50 1.13 [0.73–1.73] 0.58 0.88 [0.57–1.36] 0.56 

> 200% 1.13 [0.47–2.71] 0.78 0.93 [0.63–1.36] 0.69 1.11 [0.73–1.69] 0.63 

Healthcare coverage 

No Ref Ref Ref 

Yes 2.28 [1.17–4.44] 0.015 1.14 [0.73–1.77] 0.58 1.34 [0.82–2.19] 0.24 

Education 

Less than high school Ref Ref Ref 

High school/Some college 0.92 [0.39–2.18] 0.85 0.83 [0.58–1.20] 0.33 1.25 [0.86–1.82] 0.24 

College graduate 0.85 [0.34–2.13] 0.73 0.88 [0.61–1.29] 0.52 1.24 [0.82–1.89] 0.31 

General health status 

Good/excellent Ref Ref Ref 

Poor/fair 1.51 [0.84–2.70] 0.17 1.09 [0.88–1.36] 0.42 1.08 [0.83–1.40] 0.56 

ASCVD Risk Factors 

0 – – Ref 

1 1.19 [0.64–2.19] 0.58 

2 2.03 [1.13–3.65] 0.017 

≥ 3 2.33 [1.33–4.10] 0.003 

ASCVD Risk Factors: hypertension, diabetes, high cholesterol, overweight/obesity, and current combustible cigarette smoking. 

ASCVD: atherosclerotic cardiovascular disease. 

aOR: adjusted odds ratio. 

CI: confidence interval. 

CVD: cardiovascular disease. 
∗ Adjusted for age, sex, race, income, healthcare coverage, education, and self-reported health status. 
† Additionally adjusted for the number of ASCVD risk factors. 
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espondents in our study with none of the traditional ASCVD risk factors
eported aspirin use for primary prevention. This is similar to findings
rom the 2012–2015 NHIS, which showed that a significant proportion
f adults with no modifiable ASCVD risk factor reported aspirin use for
rimary prevention [25] . Furthermore, we found that such inappropri-
te use of aspirin was more likely among males, persons ≥ 70 years, and
ndividuals with healthcare coverage. In agreement with these findings,
nother study found male sex and old age to be associated with aspirin
verutilization for primary prevention among low-risk populations [31] .
he discordance between current guideline recommendations and these
ndings could be that the guidelines did not have much time to influence
spirin use behavior in participants who responded to survey questions
n 2019. As such, more contemporary studies are needed to examine the
ffects of the 2019 AHA/ACC primary prevention guidelines on aspirin
se patterns. 

Unlike aspirin use for primary prevention, its routine use for sec-
ndary prevention is widely recommended due to its demonstrated ben-
fits in reducing vascular mortality [32–34] . Approximately 69.7% of
espondents with preexisting CVD in our study reported secondary pre-
ention aspirin use, with 15.2% of the remaining eligible respondents
iting side effects as the reason for aspirin nonuse. Aspirin use for sec-
ndary prevention in our study should be cautiously interpreted. The
easons for aspirin nonuse among the remaining eligible respondents
ould be related to under-prescription or non-adherence. It could also
6 
e due to the usage of other non-aspirin antiplatelet medications such
s clopidogrel or contraindication in persons at increased bleeding risk,
articularly those taking anticoagulation therapy for other indications.
lso, the BRFSS does not account for persons with hemorrhagic stroke,

n whom secondary prevention aspirin use may be inappropriate. 
Sex differences in aspirin use for secondary prevention have also

een reported in other studies [ 23 , 35–37 ]. The reasons that may ac-
ount for the lower observed use of secondary prevention aspirin use
mong women than men include under-prescription, poor long-term -
ompliance, and preference of other non-aspirin antiplatelet medica-
ions among women [38] . Under-prescription of evidence-based sec-
ndary prevention therapies such as aspirin among women may be be-
ause women are more likely than men to have nonobstructive CAD
39] . Evidence suggests that persons with nonobstructive CAD are less
ikely to receive secondary prevention therapies such as aspirin at hos-
ital discharge than those with obstructive CAD [40] . These, coupled
ith the documented sex disparities in the in-hospital management of
cute cardiovascular events, may contribute to poorer outcomes ob-
erved among women following myocardial infarction and stroke [41–
4] . 

Observations in our current study may have important implications
or healthcare providers. First, given the current ACC/AHA primary pre-
ention guideline recommendations, clinicians should discontinue and
iscourage primary prevention aspirin use among adults aged ≥ 70 years
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ue to the potential for net harm in this population. Also, healthcare
roviders should be selective in recommending aspirin for primary pre-
ention and should assess risks and benefits on a case-by-case basis. Ad-
itionally, since aspirin is over-the-counter and a significant proportion
f people take aspirin without physician advice [29] , clinicians should
nquire about aspirin use and discuss benefits and risks with patients.
astly, factors contributing to the sex differences in secondary preven-
ion aspirin use need to be explored. 

.1. Strengths and limitations 

A unique strength of our study is the use of the BRFSS, which unlike
linical registries such as the PINNACLE [45] , is nationally represen-
ative of the general population and not restricted to outpatients. How-
ver, our study had some limitations. First, the information used, includ-
ng past medical history, was self-reported and could have resulted in
ecall bias and misclassification. ASCVD risk factors may be underdiag-
osed in study participants who do not patronize healthcare services
nd underreported by those with low health literacy. Secondly, before
019, questions on aspirin use were not specified for ASCVD prevention.
herefore, some respondents reporting aspirin use may have taken it for
ain relief, potentially overestimate the prevalence estimates of aspirin
se for ASCVD prevention, particularly primary prevention. However,
e found that in most years in which further questions were asked to
scertain the purpose of use (e.g., 1998, 1999, 2000, etc.), respondents
eporting aspirin use for only pain relief were in the minority. 

Also, important information was unavailable regarding other con-
itions for which aspirin may be indicated, such as peripheral artery
isease, revascularization, and high coronary artery calcium. Addition-
lly, information on aspirin dose and whether aspirin was prescribed
y a healthcare provider or obtained over the counter was lacking. Fi-
ally, not all states provided data on aspirin use for each year under
onsideration, and in 2019, only eight states provided data on aspirin
se, limiting the generalizability of our results. 

. Conclusion 

Despite the slight declines in use over the last decade, aspirin is still
idely utilized for ASCVD prevention among US adults. A significant
roportion of older adults aged ≥ 70 years reported using aspirin for
rimary ASCVD prevention. Given that such use may result in net harm,
linicians should endeavor to discuss the risks of primary prevention
spirin use among older adults and discontinue where appropriate. Also,
uture studies are needed to assess the impact of the 2019 AHA/ACC
rimary prevention guidelines on aspirin prescription and use patterns.
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