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Background: Aspirin is commonly used for the primary prevention of cardiovascular disease 

(CVD) in the US. Previous research has observed significant levels of inappropriate aspirin use 

for primary CVD prevention in some European populations, but the degree to which aspirin is 

overutilized in the US remains unknown. This study examined the association between regular 

aspirin use and demographic/clinical factors in a population-based sample of adults without a 

clinical indication for aspirin for primary prevention.

Methods: A cross-sectional analysis was performed using 2010–2012 data from individuals 

aged 30–79 years in the Marshfield Epidemiologic Study Area (WI, USA). Regular aspirin 

users included those who took aspirin at least every other day.

Results: There were 16,922 individuals who were not clinically indicated for aspirin therapy 

for primary CVD prevention. Of these, 19% were regular aspirin users. In the final adjusted 

model, participants who were older, male, lived in northern Wisconsin, had more frequent medi-

cal visits, and had greater body mass index had significantly higher odds of regular aspirin use 

(P,0.001 for all). Race/ethnicity, health insurance, smoking, blood pressure, and lipid levels 

had negligible influence on aspirin use. A sensitivity analysis found a significant interaction 

between age and number of medical visits, indicating progressively more aspirin use in older 

age groups who visited their provider frequently.

Conclusion: There was evidence of aspirin overutilization in this US population without CVD. 

Older age and more frequent provider visits were the strongest predictors of inappropriate aspirin 

use. Obesity was the only significant clinical factor, suggesting misalignment between perceived 

aspirin benefits and cardiovascular risks in this subgroup of patients. Prospective studies that 

examine cardiac and bleeding events associated with regular aspirin use among obese samples 

(without CVD) are needed to refine clinical guidelines in this area.
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Introduction
Along with lipid and blood pressure control agents, aspirin is a relatively common 

medication used for the primary prevention of cardiovascular disease (CVD) in the 

US.1–3 Previous studies have concluded that aspirin is cost-effective4 and lowers CVD 

relative risk by 14% over 7 years.5 Aspirin use has steadily increased in the US,6,7 with 

about two of every five adults over age 40 now taking it regularly.8 In contrast, aspirin 

for primary CVD prevention is not as widely embraced in Europe,9,10 where rates of 

prophylactic aspirin use are much lower.11,12 Discrepancies in this aspect of medical 

care area are largely driven by differing evidence bases that underwrite clinical guide-

lines in different countries (eg, relative weighting of clinical trials versus community 

studies),13 but the US Preventive Services Task Force (USPSTF) currently recommends 
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aspirin for a select group of adults without CVD in whom 

their risk of incident myocardial infarction or stroke is high 

and the prospects of cardioprotection are believed to outweigh 

those of gastrointestinal or intracranial hemorrhage.14 These 

USPSTF guidelines are not wholly uncontested though. 

Denying a pharmaceutical industry request to openly market 

aspirin for primary CVD prevention, the US Food and Drug 

Administration recently advised consumers against taking 

aspirin for primary CVD prevention.15

Studies from both Switzerland and Italy have previously 

documented population-level overutilization of aspirin for 

primary CVD prevention,12,16 suggesting that more aspirin 

consumption may disproportionally affect those less likely to 

benefit and/or more likely to suffer harm from it. There is also 

a general concern that national or otherwise large healthcare 

systems tend to be particularly sluggish at reducing unneces-

sary care.17 Very little is known about patterns of inappropri-

ate aspirin use in the US, with just one prior analysis of adults 

without CVD finding that about two-thirds were not clinically 

indicated for aspirin per current USPSTF guidelines, yet 18% 

reported using aspirin regularly anyway.18

Previous aspirin pharmacosurveillance research has 

mainly highlighted underutilization patterns in populations 

at high CVD risk. In the few studies that have examined 

aspirin overuse in primary CVD prevention populations,12,16,18 

the focus has been limited to general trends or demographic 

correlates. No studies to date have looked at the influence of 

clinical factors on inappropriate aspirin use in the US. This 

is an important research gap to address given the increased 

scrutiny and uncertainty regarding the use of aspirin for 

primary CVD prevention in the US.15 The purpose of this 

study was to examine the association between an a priori 

defined set of demographic/clinical predictors and regular 

aspirin use in adults without CVD, diabetes, or USPSTF-

based clinical indication14 for aspirin therapy for primary 

CVD prevention.

Methods
Design and setting
A cross-sectional analysis was performed using data from the 

Marshfield Clinic (headquarters Marshfield, WI, USA). The 

Marshfield Clinic is one of the largest private group medi-

cal practices in the US, with approximately 750 physicians 

serving over 300,000 patients annually across 45 clinics 

and 9 affiliated hospitals throughout central and northern 

Wisconsin. Patients’ medical care and administrative infor-

mation is documented in electronic health records (EHR). 

The target population for this study was the Marshfield 

Epidemiologic Study Area (MESA). As described in more 

detail elsewhere,19 MESA is a regional population health 

research resource that tracks data from patients who seek their 

medical care at Marshfield Clinic and reside in 1 of 24 postal 

districts that surround Marshfield Clinic’s primary service 

area, which is separated into two approximately equal-sized 

regions in central and northern Wisconsin. MESA has about 

78,000 total residents, covers 7,500 km2, and is predominantly 

composed of small towns and rural/agricultural areas. Most 

residents in this area obtain their medical care from Marshfield 

Clinic providers and facilities. Previous research in this target 

population found that over 90% of outpatient and inpatient 

encounters are sought at Marshfield Clinic locations.20

Sample
All data were collected over 3 years, from January 1, 2010, 

to December 31, 2012. Eligibility criteria for this analysis 

were, as of December 31, 2012: 1) current living status in 

MESA, 2) $1 ambulatory encounter with a Marshfield 

Clinic medical provider from January 1, 2010, to December 

31, 2012, 3) age 30–79 years, 4) no personal history of 

ischemic vascular disease (eg, myocardial infarction, angina, 

ischemic stroke, peripheral artery disease) or diabetes (type 1 

or type 2), and 5) not clinically indicated for aspirin therapy 

for primary CVD prevention, per the applicable USPSTF 

guidelines.14 The age bounds were based on the uncertainty 

of aspirin benefits in the elderly, as well as the very low 

likelihood of CVD and associated preventive medication use 

before age 30. This was a retrospective analysis of previously 

collected healthcare data, and the study was approved by the 

Marshfield Clinic Institutional Review Board with a waiver 

of informed consent.

Measures
Outcome
The outcome of interest was regular use of aspirin-containing 

medication, as informed by previous EHR-based methods.21 

Patient medication information (eg, initiation and discontinu-

ation dates, frequency, dose) was collected during patient 

interviews conducted as part of routine clinic encounters. 

Medications were linked to the American Society of Health-

System Pharmacists therapeutic classification system,22 and 

the generic names of five aspirin-containing, salicylate-class 

medications were extracted, including “aspirin”, “aspirin/

calcium carb”, “aspirin/magnesium carb/al aminoacet”, 

“aspirin/magnesium hydrox/al hydrox”, and “aspirin/calcium 

carb/magnesium/al hydrox”. Individuals who reported taking 

an aspirin-containing medication daily or every other day at 
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their most recent encounter were considered current regular 

aspirin users. Those who took combined aspirin–narcotic or 

aspirin–caffeine agents, as well as those who took an aspirin-

containing medication more than twice daily, were considered 

nonregular aspirin users in view of the transient nature of such 

therapies as a temporary analgesic. Also, individuals who did 

not take aspirin or otherwise took aspirin less frequently than 

every other day were considered nonregular aspirin users. Full 

aspirin dose information was reported descriptively where 

available, but not formally considered as part of the regular 

aspirin use definition owing to incomplete data.

Aspirin indication
The clinical indication for aspirin therapy was based on the 

current USPSTF guidelines for primary CVD prevention,14 

which were released in 2009. Those indicated for aspirin 

included men aged 45–79 years with a moderate or greater 

10-year risk of coronary heart disease and women aged 

55–79 years with a moderate or greater 10-year risk of stroke. 

The 10-year risk of coronary heart disease (for men) or 

stroke (for women) was calculated using the global CVD risk 

equation from the Framingham Heart Study.23 This method 

considers age, sex, smoking, systolic blood pressure, total 

cholesterol, and high-density lipoprotein (HDL) cholesterol 

in the risk score calculation. To provide some qualitative 

insights into the medical intent of aspirin use, chart reviews 

were performed on a randomly selected subset of 50 regular 

aspirin users. The explicitly documented reasons for aspirin 

use were reported descriptively.

Predictors
Considered predictor variables included the most recently 

known values for each individual Framingham risk factor, 

including age, sex, smoking, body mass index (BMI), sys-

tolic blood pressure, total cholesterol, and HDL cholesterol. 

In addition, race/ethnicity, health insurance status, MESA 

region (central or northern Wisconsin), and number of 

ambulatory medical encounters over the previous 3 years 

were also considered. All variables were collected by clinic 

staff following standard physical examination and labora-

tory procedures. BMI was calculated by dividing weight in 

kilograms by height in meters squared.

Analyses
Statistical analyses were conducted using SAS® (Version 9.3; 

SAS Institute Inc, Cary, NC, USA). Logistic regression was 

used to examine the association between predictor variables 

and regular aspirin use. Univariate associations between 

each predictor (separately) and aspirin were first examined. 

A multicollinearity check was performed on the variance 

inflation factor and condition index statistics for each 

predictor as well.24 Since no multicollinearity issues were 

observed, a fully adjusted model was created that considered 

all predictors simultaneously. A final reduced model was also 

fit by retaining only covariates with a significant (P,0.05) 

association with regular aspirin use. Because Marshfield 

Clinic data on the MESA population represent a nearly 

complete capture of all medical care, no sample weighting 

techniques were used.

Results
Within the MESA population, there were 23,701 individu-

als aged 30–79 years without diabetes or CVD, and with 

complete data available to determine their clinical indica-

tion for aspirin therapy. Of these, 16,922 (71%) were not 

clinically indicated for aspirin and were thus included in the 

analytical sample. As outlined in Table 1, the sample was 

predominantly female, reflecting the higher aspirin treatment 

threshold for women per the USPSTF criteria. Also, most 

individuals were non-Hispanic White and lived in central 

Wisconsin.

There were 3,159 (19%) individuals who used aspirin 

regularly, with 97% indicating daily aspirin use. Full aspirin 

dose information was available on 549 aspirin users, with 

an average daily dose of 81 mg being most common (75%), 

followed by 325 mg (22%), 162 mg (2%), and .325 mg 

(1%). Chart audits observed specific provider-documented 

recommendations for aspirin therapy in only 30% of regu-

lar aspirin users. These documented recommendations to 

take aspirin regularly were nearly always attributable to 

a preexisting nonischemic vascular comorbidity such as 

a congenital heart disorder or deep venous thrombosis, or 

were recommended without any explanation why. There 

were no observed provider-documented recommendations 

(nor patient-indicated reasons) to take aspirin regularly for 

pain control.

As outlined in Table 1, crude models indicated that all 

tested predictors were significantly associated with regular 

aspirin use. The full and reduced multivariable models 

are summarized in Table 2. In the reduced model, partici-

pants who were older, male, lived in northern Wisconsin, 

had more frequent medical visits, and had greater body 

mass had significantly higher odds of regular aspirin use 

(P,0.001 for all). Race/ethnicity, health insurance, smok-

ing, blood pressure, and lipids had negligible influence on 

aspirin use.
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Given the relatively large sample size, two follow-up 

sensitivity analyses were performed that tested 1) all pos-

sible two-way interaction terms (plus main effects) from 

the reduced model, and 2) a more conservative operational 

definition of nonregular aspirin users that excluded those 

individuals who used aspirin, but did so less frequently than 

daily or every other day. Full models are not shown from these 

sensitivity analyses, but as illustrated in Figure 1, there was 

one significant interaction observed between age and number 

Table 1 Descriptive characteristics of adults not clinically indicated 
for aspirin therapy for primary cardiovascular disease prevention 
in 2012, stratified by regular aspirin use

Characteristics Regular 
aspirin use 
(n=3,159)

Nonregular 
aspirin use 
(n=13,763)

P

Age (years) ,0.001
  30–39 163 (5) 3,912 (28)
  40–49 390 (12) 4,271 (31)
  50–59 771 (24) 3,121 (23)
  60–69 1,061 (34) 1,767 (13)
  70–79 774 (25) 692 (5)
Sex ,0.001
  Female 2,738 (87) 10,677 (78)
  Male 421 (13) 3,086 (22)
Race/ethnicity ,0.001
  White, non-Hispanic 3,040 (96) 12,912 (94)
 N on-White, non-Hispanic 39 (1) 276 (2)
 H ispanic 42 (1) 327 (2)
  Unknown 38 (1) 248 (2)
Health insurance ,0.001
  Commercial only 1,781 (56%) 8,955 (65%)
  Public assisted 1,322 (42%) 4,386 (32%)
 N one 56 (2%) 422 (3%)
MESA region ,0.001
  Central 2,140 (68) 10,594 (77)
 N orth 1,019 (32) 3,169 (23)
Ambulatory visits in past 3 years ,0.001
  1–4 488 (15) 3,779 (27)
  5–8 716 (23) 3,461 (25)
  9–14 871 (28) 3,158 (23)
  $15 1,084 (34) 3,365 (24)
Smoking ,0.001
  Current 350 (11) 2,394 (17)
  Former or never 2,809 (89) 11,369 (83)
Body mass index ,0.001
  Severely obese 324 (10) 1,192 (9)
  Obese 1,088 (34) 4,506 (33)
  Overweight 1,044 (33) 4,384 (32)
 H ealthy weight 703 (22) 3,681 (27)
Systolic blood pressure (mmHg) 126.2±16.5 121.7±15.3 ,0.001
Total cholesterol (mg/dL) 194.0±34.7 188.2±33.9 ,0.001
HDL cholesterol (mg/dL) 56.2±16.8 52.8±16.3 ,0.001

Notes: Values are reported as mean ± standard deviation or frequency (% of total). 
P-value corresponds to the difference between aspirin use categories.
Abbreviations: MESA, Marshfield Epidemiologic Study Area; HDL, high-density 
lipoprotein.

Table 2 Adjusted models of regular aspirin use among adults not 
clinically indicated for aspirin therapy for primary cardiovascular 
disease prevention (n=16,922)

Predictors Aspirin usea (regular vs nonregular)

Fully adjusted  
model

Reduced model

Age (years)
 � 40–49 vs 30–39 2.35 (1.94, 2.84) 2.37 (1.96, 2.86)

P,0.001 P,0.001
 � 50–59 vs 30–39 7.07 (5.84, 8.56) 7.18 (5.96, 8.64)

P,0.001 P,0.001
 � 60–69 vs 30–39 16.05 (13.31, 19.36) 16.16 (13.47, 19.37)

P,0.001 P,0.001
 � 70–79 vs 30–39 29.79 (24.18, 36.68) 29.21 (23.98, 35.58)

P,0.001 P,0.001
Sex
 � Female vs male 0.66 (0.57, 0.75) 0.65 (0.57, 0.74)

P,0.001 P,0.001
Race/ethnicity
 �N on-White,  

non-Hispanic vs  
White, non-Hispanic

1.00 (0.69, 1.44) –
P=0.999

 �H ispanic vs White,  
non-Hispanic

1.04 (0.72, 1.48)
P=0.853

 � Unknown vs White,  
non-Hispanic

1.08 (0.74, 1.56)
P=0.658

Health insurance
 � Public assisted vs  

commercial
0.94 (0.83, 1.01) –
P=0.086

 �N one vs commercial 0.92 (0.69, 1.27)
P=0.688

MESA region
 � Central vs north 0.72 (0.66, 0.80) 0.73 (0.67, 0.80)

P,0.001 P,0.001
Ambulatory visits in past 3 years
 � 5–8 vs 1–4 1.36 (1.19, 1.55) 1.35 (1.18, 1.54)

P,0.001 P,0.001
 � 9–14 vs 1–4 1.69 (1.48, 1.93) 1.68 (1.47, 1.91)

P,0.001 P,0.001
 � $15 vs 1–4 2.11 (1.85, 2.41) 2.08 (1.83, 2.36)

P,0.001 P,0.001
Smoking
 � Current vs former  

or never
1.00 (0.87, 1.14) –
P=0.964

Body mass index
 � Overweight vs healthy  

weight
1.19 (1.05, 1.34) 1.21 (1.08, 1.36)
P=0.005 P=0.001

 � Obese vs healthy  
weight

1.26 (1.11, 1.42) 1.30 (1.16, 1.46)
P,0.001 P,0.001

 � Severely obese vs  
healthy weight

1.57 (1.33, 1.87) 1.64 (1.39, 1.93)
P,0.001 P,0.001

Systolic blood pressure  
(mmHg)

1.00 (1.00, 1.01) –
P=0.076

Total cholesterol (mg/dL) 1.00 (1.00, 1.00) –
P=0.915

HDL cholesterol (mg/dL) 1.00 (0.99, 1.00) –
P=0.320

Notes: aValues are reported as odds ratio (95% confidence interval) of regular 
aspirin use. Values greater than 1.00 indicate that, relative to the reference category 
(or a 1-unit increase for continuous predictors), the odds of regular aspirin use 
increased. – indicates variables not included in the reduced model.
Abbreviations: MESA, Marshfield Epidemiologic Study Area; HDL, high-density 
lipoprotein; vs, versus.
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of ambulatory care encounters (interaction, P=0.017; main 

effect for age, P,0.001; main effect for number of encoun-

ters, P=0.002), indicating a progressively greater proportion 

of regular aspirin users among older age groups who visited 

their provider more frequently. The second sensitivity analysis 

resulted in the exclusion of 64 individuals from the nonregu-

lar aspirin use group, with associations nearly identical to 

those observed in the main analysis.

Identical analyses were also run for both males and 

females separately. The significant predictors and directions 

of their association were identical for both men and women, 

thus sex-stratified analyses were not reported.

Discussion
As previously observed in Europe,12,16 there was clearly 

aspirin overutilization in this sample of MESA adults, with 

about one in every five regularly using aspirin despite no 

USPSTF-based clinical indication for doing so for pri-

mary CVD prevention. This is consistent with other recent 

findings from Wisconsin.18 Also consistent with previous 

findings from the region,21 males were more likely to use 

aspirin, and older individuals who visited their medical 

provider often had a particularly strong likelihood of 

regular aspirin use. Obesity was the only clinical CVD 

risk factor associated with inappropriate aspirin use in this 

otherwise low-CVD-risk population. Other tested clinical 

and demographic factors had little influence on aspirin use 

in adjusted models.

It was somewhat surprising that higher BMI tracked 

with inappropriate aspirin use, with overweight, obese, and 

severely obese adults being incrementally more likely to 

regularly use aspirin as compared to healthy weight adults. 

Reasons for this are speculative given the limited chart docu-

mentation on aspirin use, but may reflect strong obesity risk 

perceptions that influence patient decisions. Adults without 

CVD consider obesity a top health risk factor of concern,25 

and this motivates related medical decisions such as bariatric 

surgery.26 Perhaps the higher likelihood of inappropriate aspi-

rin use in heavier adults is a manifestation of the widely rec-

ognized obesity risks and aspirin being a familiar, routinely 

marketed over-the-counter CVD remedy.8,12 There are also 

concerns regarding primary medical care for obese patients, 

with weight-related risks sometimes dominating the clinical 

encounter at the detriment of other preventive health screen-

ings.27,28 Physician advice to take aspirin is more likely to be 

guided by subjective appraisals of cardiovascular health29 

rather than formal, objectively calculated CVD risk scores.30 

Although obesity is an independent CVD risk factor, it may 

go underappreciated that, in the presence of other proximal 

risk factors (eg, high blood pressure, hyperlipidemia, smok-

ing), obesity adds limited incremental value to predicting 

incident CVD.31,32,33 The USPSTF aspirin guidelines are 
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Figure 1 Proportion of regular aspirin users among adults not clinically indicated for aspirin therapy for primary cardiovascular disease prevention.
Notes: Based on a sensitivity analysis model stratified by age and number of ambulatory medical care encounters over the previous 3 years.
Abbreviation: SE, standard error.
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based on the near-term 10-year risk of CVD, where body 

weight is not usually considered. But a myocardial infarction 

is obviously a debilitating event that seems to foster severer 

trepidations than a bleeding event.34,35 As such, aspirin may 

essentially be considered “worth the risk” for many obese 

patients because bleeds can be controlled to some degree.36 

Given that higher body mass mitigates some platelet inhibi-

tion properties of aspirin,37 thereby diminishing the prospects 

of cardioprotection in obese adults, clinical guidelines in 

this area could use further refinement by examining incident 

CVD and major bleeding events related to regular aspirin 

use among adults at various levels of BMI. Future studies 

might also benefit from more detailed insights into patient 

and provider perceptions regarding aspirin benefits.

The combined observations that aspirin is generally 

overutilized in low-CVD-risk groups and underutilized in 

high-CVD-risk groups,18,21 as well as consistent indications 

that physician advice to use aspirin is highly motivating for 

patients,8,38,39 highlight the need for better clinical tools to 

optimize aspirin utilization in primary prevention settings. 

The typical primary care environment, however, lacks conve-

nient means to identify a given patient’s synchronization with 

the USPSTF aspirin guidelines. Development and utilization 

of clinical decision support aids that capitalize on EHR tech-

nologies to quickly and precisely screen patients for aspirin 

indication (including aspirin contraindications) would seem 

useful,40,41 particularly if combined with care follow-up42 and 

quality improvement monitoring.43,44

Potential measurement and misclassification biases were 

the main study limitations. This was a retrospective analysis 

of data collected from patient interviews during routine clini-

cal encounters documented in the EHR; thus some metrics 

may have been less reliable or underreported relative to what 

might be observed in more controlled, prospective research 

settings. Precise aspirin dosage information was often 

unavailable. Validation studies of self-reported aspirin use 

indicate good accuracy and correlation with biomarkers in 

other populations,45 but were not performed here. The timing 

of the aspirin assessment at the most recent visit could also be 

problematic if it mistakenly identifies some patients who are 

temporarily using aspirin regularly. Also, the specific patient-

reported and/or provider-directed reasons for aspirin use were 

rarely documented in medical charts. It had to be assumed that 

the primary intent of regular aspirin use for cases in this study 

was for CVD prevention, which may be reasonable, given 

that CVD prevention is by far the most common reason cited 

by regular aspirin users in other contemporary studies.39,46 

However, this is important to confirm in medical records data, 

and future research should consider complementary patient 

interviews to validate the reason for aspirin use, as well as 

a greater number of chart audits conducted by experienced 

primary care physicians that can identify other possible, 

indirectly documented reasons for aspirin use (eg, extensive 

family history of CVD, chronic pain issues, temporary use 

due to specific medical procedures). Other study limitations 

involved the racial/ethnic homogeneity of the target popula-

tion that restricts generalizability. The sensitivity analyses that 

examined interactions were performed post hoc for hypothesis 

generation purposes; thus, they may have been underpowered 

to examine some subgroups. Related to that, the number 

of ambulatory care encounters was modeled categorically 

because of its skewed distribution. Future research should 

consider a more detailed investigation of the impact of clinic 

visits on inappropriate aspirin use, including provider types 

and possible threshold effects for the number of visits.

This study found that older males who visit their provider 

frequently were most likely to inappropriately use aspirin for 

primary CVD prevention. Excess body weight was also a 

persistent clinical factor explaining inappropriate aspirin use. 

As in much of the US, obesity is widespread in the MESA 

population, and more research is needed to better understand 

the potential interplay between obesity, regular aspirin use, 

and the risks of both CVD and major bleeding. Collective find-

ings from this study, if replicated in broader samples and the 

reasons for aspirin use verified, may signal an overemphasis 

of CVD risk and/or aspirin benefits by some patient groups 

and their medical providers. Given some of the uncertainties 

of aspirin used in the context of primary CVD prevention in 

the US,15 fuller development and use of office-based technolo-

gies that can quickly screen for patients who should or should 

not be using aspirin for primary CVD prevention, based on 

established clinical guidelines,14 are encouraged.
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