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Introduction

Cardiovascular disease (CVD) is the leading cause of death 
in the United States according to 2016 data published by the 
Centers for Disease Control and Prevention.1 As an irrevers-
ible inhibitor of cyclooxygenase, aspirin is widely prescribed 
for CVD prevention due to its effectiveness as an anti-
inflammatory and antiplatelet agent.2–4 Long-term use at low 
doses has additionally been associated with decreased risk of 
colorectal cancer.5 In 2016, the U.S. Preventive Services 
Task Force (USPSTF) recommended aspirin for primary 
prevention of CVD and colorectal cancer in patients aged 
50–69 years with a 10% or greater 10-year CVD risk. Patients 
who met the risk threshold to take aspirin for CVD preven-
tion would benefit from the protective properties against 
colorectal cancer as well.6 Current guidelines from the 
American Heart Association (AHA) and American College 

of Cardiology Foundation (ACCF) recommend aspirin for 
patients with prior myocardial infarction (MI) or coronary 
artery disease (CAD) as secondary prevention of CVD.7

Currently, no studies have examined the use of aspirin 
in reducing the risk of CVD in the uninsured population. 
Several studies have reported the underutilization of aspi-
rin for primary and secondary CVD prevention among the 
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general population, without distinguishing patients’ insur-
ance status.8–10 In addition, the cost of medications is a 
particularly important factor in managing the health of 
uninsured patients. The cost-effectiveness of aspirin is 
well documented, augmenting its value in managing CVD 
in uninsured patients.11 Throughout this study, we focus on 
patients’ adherence to aspirin because it is an affordable 
and over-the-counter medication that does not require a 
doctor’s prescription. Other CVD preventive medications, 
such as statins and anti-hypertensives, require a doctor’s 
prescription, representing an additional barrier for patients 
who are uninsured and may not be able to afford prescrip-
tion medications.

To understand the relevance of primary and secondary 
prevention of CVD among uninsured patients, we first have 
to understand the overall uninsured population and the role 
of free medical clinics in providing care to this population. In 
the United States, 27.5 million individuals (8.5% of the pop-
ulation) did not have health insurance in 2018.12 Compared 
to their insured counterparts, uninsured individuals with 
chronic illnesses are less likely to visit a medical provider 
and more likely to visit the emergency department for regu-
lar medical care.13 The health care safety net that includes 
emergency departments and public clinics is supposed to 
provide medical care for patients who do not have health 
insurance. However, these sources of medical care still 
charge their patients, even if they offer lower costs. On the 
contrary, free medical clinics offer their services at no cost to 
the patient. They are run as private, nonprofit organizations 
often staffed with volunteer providers, with most clinics 
being independent organizations or associated with a hospi-
tal. Less than half of the clinics receive financial support 
from the government, with funding coming from various 
sources such as private donations or foundations. Most 
importantly, free clinics provide medical care to almost 
2 million individuals.14 Free clinics only make a small dent 
in serving the large pool of uninsured patients but studying 
patients seen at these clinics can offer a glimpse into the 
health care disparities that uninsured patients face.

The purpose of this study was to evaluate the rates of 
aspirin usage among uninsured patients according to 
USPSTF and AHA/ACCF recommendations for primary and 
secondary prevention of CVD. USPSTF guidelines include 
colorectal cancer in their recommendations; however, the 
focus of our paper is CVD. Our secondary purpose was to 
assess inappropriate aspirin use by uninsured patients who 
do not meet criteria for its usage.

Methods

We conducted a cross sectional study that included 8857 
uninsured patients who visited nine free medical clinics in the 
Tampa Bay Area between 1 January 2016 and 31 December 
2017. We extracted data from every patient that was seen dur-
ing this time frame. The medical clinics included in this study 

only served uninsured patients. The data collected from sev-
eral different electronic medical record systems were com-
bined into a single database. From this database, we performed 
a retrospective chart review to assess aspirin use, cardiovas-
cular risk, and demographic data. In total, 50 undergraduate 
students and 8 medical students conducted the chart review. 
They were supervised by the primary investigator. 
Investigators conducting the chart review underwent initial 
training sessions. Any questions or charts that were in doubt 
were discussed with the primary investigator. The University 
of South Florida Institutional Review Board/Human Research 
Protection Program approved this study.

We recorded age, sex, race, employment status, and his-
tory of MI, CAD, cerebrovascular accidents, and gastrointes-
tinal ulcers. We obtained history of MI, CAD, cerebrovascular 
accidents, and gastrointestinal ulcers from listed patient 
diagnoses and past medical history. International Statistical 
Classification of Diseases and Related Health Problems (9th 
revision; ICD-9) and International Statistical Classification 
of Diseases and Related Health Problems (10th revision; 
ICD-10) codes were unavailable because the free clinics do 
not complete any billing for patient visits. The 10-year 
Framingham risk scores were calculated using age, low-den-
sity lipoprotein (LDL) and high density lipoprotein (HDL) 
levels, blood pressure, diabetic status, and smoking status.15 
The Framingham risk score predicts the risk of developing 
hard coronary heart disease (myocardial infarction or coro-
nary death) within 10 years. To determine the 10-year CVD 
risk, the USPSTF used a calculator derived from the 
American College of Cardiology and American Heart 
Association (ACC/AHA) pooled cohort equations.6 We used 
Framingham scores because the patient information col-
lected through our chart review did not include all data points 
required by the pooled cohort equations, specifically total 
cholesterol levels. The data for total cholesterol were not 
available, however LDL and HDL cholesterol levels were 
available for some patients. The Framingham study created a 
risk calculator that substituted LDL for total cholesterol 
scores.15 We used LDL and HDL levels when available and 
assumed no contribution to the risk score when LDL and 
HDL levels were unavailable. By assuming no contribution 
to the risk score, we likely underestimated CVD risk. The 
pooled cohort equations did not allow us to assume no impact 
to the risk score when certain data points were missing. 
Aspirin use was determined by whether patients had low 
dose aspirin listed on their medications list.

To investigate our primary aim of aspirin use for cardio-
vascular disease prevention, inclusion criteria were patients 
aged 50–69 years, history of MI, history of CAD, and patients 
with aspirin listed in their medications. Patients with a his-
tory of gastric ulcer were excluded. We calculated 10-year 
Framingham risk scores for CAD for only the 50–69-year-
old population to determine which patients qualified to take 
aspirin for primary prevention of CVD and colorectal cancer. 
The USPSTF recommendation is a class B recommendation 



Liu et al. 3

for 50–59 year olds and a class C recommendation for 60–
69 year olds.6 Class B recommendations indicate that “there 
is high certainty that the net benefit is moderate or there is 
moderate certainty that the net benefit is moderate to sub-
stantial,” whereas Class C recommendations indicate “at 
least moderate certainty that the benefit is small” and to offer 
the intervention to “selected patients depending on individ-
ual circumstances.”16 Our team reviewed records of patients 
with a 10% or greater risk score to determine whether they 
were taking aspirin for primary prevention of CVD and colo-
rectal cancer, and records of patients with prior MI or CAD 
to determine whether they were taking aspirin for secondary 
prevention of CVD.

The secondary aim of this study was to evaluate inappro-
priate use of aspirin. We defined inappropriate use of aspirin 
as patients taking aspirin with no history of MI, CAD, or 
cerebrovascular accident, having less than a 10% 10-year 
Framingham risk score, or having gastrointestinal (GI) 
ulcers. Inclusion criteria were patients with GI ulcers and 
patients with aspirin listed in their medications. Exclusion 
criteria were patients aged 50–69 years who had a 10% or 
greater 10-year Framingham risk score and patients with a 
history of MI, CAD, or stroke. Although current guidelines 
from the AHA and American Stroke Association recommend 
aspirin for patients with a history of ischemic stroke,17 

increased risk of bleeding, including history of GI ulcers, is 
a contraindication for aspirin usage.6 Given the limited data-
set, our parameters defining inappropriate aspirin use did not 
incorporate the various other factors that increase risk of 
bleeding, such as bleeding disorders, severe liver disease, 
renal failure, and thrombocytopenia.

Statistical analysis

Categorical data were presented as frequencies and percent-
ages. The data were analyzed using IBM SPSS software.

Results

Of the 8857 patients, 2700 (30.5%) patients were 50–69 years 
old, met the USPSTF criteria to take aspirin, and had a nega-
tive history of gastric ulcers. In total, 1443 patients (53.4%) 
had a 10% or greater 10-year Framingham risk score, the 
threshold to take aspirin for primary prevention of CVD and 
colorectal cancer. About 297 patients (3.5%) had a history of 
MI or CAD and a negative history of gastric ulcers, meeting 
AHA/ACCF criteria to use aspirin for secondary prevention 
of CVD (Figure 1).

Of the 1443 patients who met the criteria to take aspirin 
for primary prevention of CVD and colorectal cancer, 738 

Assessed for eligibility (n=8857) 

Did not meet inclusion criteria 
(n=5860) 

History of MI or CAD 
(n=297) 

50-69 year-olds without a 
history of MI or CAD 

(n=2700) 

10% or greater 10-year 
Framingham risk score 

(n=1443)

Age 50-59 
(n=738)

History of MI 
(n=84)

Age 60-69 
(n=705)

History of CAD 
(n=213)

Taking aspirin 
(n=103)

Taking aspirin 
(n=46)

Taking aspirin 
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Taking aspirin 
(n=125)

Primary Prevention Secondary Prevention

Figure 1. Details of sample development. The flowchart depicts the study population and sample sizes for uninsured patients seen at 
nine free medical clinics between 2016 and 2017.
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were aged 50–59 years and 705 were aged 60–69 years. The 
aspirin recommendations are class B recommendation for 
patients aged 50–59 years and a class C recommendation for 
patients aged 60–69 years. In the 50–59-year age group, 
16.9% of the patients were taking aspirin. In the 60–69-year 
age group, 15.3% were taking aspirin (Table 1).

Of the 297 patients who met criteria to take aspirin for 
secondary prevention of CVD, 50.2% were taking aspirin. A 
total of 54.8% of patients who had a prior MI and 48.4% of 
patients who had a history of CAD were taking aspirin. 

Noticeably, more employed patients were taking aspirin for 
secondary prevention than unemployed patients. Among 
those who had prior MI, 78.3% of employed patients were 
taking aspirin compared to 48.7% of unemployed patients. 
Among those with a history of CAD, 63.3% of employed 
patients were taking aspirin compared to 43.4% of unem-
ployed patients (Table 2).

To assess the inappropriate use of aspirin, we excluded 
1443 patients aged 50–69 years who had a 10% or greater 
10-year Framingham risk score, 297 patients with a history 

Table 1. Patient characteristics for aspirin use as primary prevention of cardiovascular disease among uninsured patients who visited 
nine free medical clinics in the Tampa Bay Area in 2016–2017.

Characteristic 50–59-year olds 60–69-year olds

 Not taking aspirin Taking aspirin Not taking aspirin Taking aspirin

Total, n (%) 613 (83.1) 125 (16.9) 597 (84.7) 108 (15.3)
Sex, n (%)
 Male 316 (82.5) 67 (17.5) 358 (87.1) 53 (12.9)
 Female 297 (83.7) 58 (16.3) 239 (81.3) 55 (18.7)
Race/ethnicity, n (%)
 White, non-Hispanic 191 (77.3) 56 (22.7) 103 (72.5) 39 (27.5)
 Black 40 (78.4) 11 (21.6) 36 (85.7) 6 (14.3)
 Hispanica 179 (84.8) 32 (15.2) 229 (86.1) 37 (13.9)
 Asian 14 (87.5) 2 (12.5) 25 (86.2) 4 (13.8)
 Other 3 (60.0) 2 (40.0) 3 (100.0) 0 (0)
 Not Documented 186 (89.4) 22 (10.6) 201 (90.1) 22 (9.9)
Employment, n (%)
 Employed 153 (79.3) 40 (20.7) 141 (79.7) 36 (20.3)
 Unemployed 209 (78.3) 58 (21.7) 161 (82.1) 35 (17.9)
 Not Documented 251 (90.3) 27 (9.7) 295 (88.9) 37 (11.1)

aIncludes Hispanic with no documented race or in combination with another race or races.

Table 2. Patient characteristics for aspirin use as secondary prevention of cardiovascular disease among uninsured patients who visited 
nine free medical clinics in the Tampa Bay Area in 2016–2017.

Characteristic MI patients CAD patients

 Not taking aspirin Taking aspirin Not taking aspirin Taking aspirin

Total, n (%) 38 (45.2) 46 (54.8) 110 (51.6) 103 (48.4)
Sex, n (%)
 Male 28 (45.2) 34 (54.8) 63 (48.1) 68 (51.9)
 Female 10 (45.5) 12 (54.5) 47 (57.3) 35 (42.7)
Race/ethnicity, n (%)
 White, non-Hispanic 16 (39.0) 25 (61.0) 315 (72.1) 122 (27.9)
 Black 1 (33.3) 2 (66.7) 85 (78.7) 23 (21.3)
 Hispanica 11 (50.0) 11 (50.0) 427 (83.7) 83 (16.3)
 Asian 1 (50.0) 1 (50.0) 41 (82.0) 9 (18.0)
 Other 0 (0) 0 (0) 6 (75.0) 2 (25.0)
 Not Documented 9 (56.3) 7 (43.8) 398 (88.8) 50 (11.2)
Employment, n (%)
 Employed 5 (21.7) 18 (78.3) 22 (36.7) 38 (63.3)
 Unemployed 20 (51.3) 19 (48.7) 47 (56.6) 36 (43.4)
 Not Documented 13 (59.1) 9 (40.9) 41 (58.6) 29 (41.4)

MI: myocardial infarction; CAD: coronary artery disease.
aIncludes Hispanic with no documented race or in combination with another race or races.
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of MI or CAD, and 144 patients with a history of stroke. 
About 205 (2.9%) of the remaining 6973 patients were inap-
propriately taking aspirin. In total, 39 (30.2%) of 129 patients 
with history of GI ulcers were taking aspirin, despite an 
increased risk of bleeding.

Discussion

Our results demonstrate suboptimal rates of aspirin use in the 
prevention of CVD according to current guidelines. Although 
53.4% of uninsured patients met criteria to be on an aspirin 
regimen for primary prevention, only 16.1% of them were 
taking the medication. Among uninsured patients with a his-
tory of MI or CAD, 50.2% were taking aspirin.

Previous studies reported underutilization of aspirin for 
the primary and secondary prevention of CVD in the general 
population. One study reported 40.9% of patients were told 
by their physician to take aspirin for primary prevention, with 
79% complying. Comparably, 75.9% of patients were told by 
their physician to take aspirin for secondary prevention, with 
89.9% complying.10 Despite the seeming underuse of CVD 
risk score calculators, such as the Framingham risk score cal-
culator, providers may be considering the risk of GI bleeding 
and hemorrhagic stroke associated with an aspirin regimen 
when evaluating patients. A low dose aspirin regimen was 
found to increase the risk of GI bleeding by 58% and hemor-
rhagic stroke by 27% in patients using the medication for pri-
mary prevention of CVD.18 Consideration of the bleeding 
risks could play a role in the under-prescription of aspirin.

Within the general population, aspirin use is lower than 
that recommended by current guidelines. Our results showed 
that uninsured patients had even lower rates of use than those 
among the general population, as reported in other studies. 
These findings bring up the question of why uninsured 
patients have suboptimal rates of aspirin use. Lack of health 
insurance and a low socioeconomic status have been associ-
ated with medication non-adherence.19,20 However, there is 
limited information regarding provider prescribing patterns 
in free medical clinics. A combination of poor medication 
adherence and provider prescribing patterns could be a pos-
sible explanation for the discrepancy between aspirin use 
among the uninsured and general patient populations.

Financial status may play a role in adherence to medical 
treatments, as our results demonstrated a higher percentage 
of employed patients took aspirin for secondary prevention 
than unemployed patients. In the United States, lack of health 
insurance and low financial status are often associated with 
each other; however, there is likely further stratification 
among uninsured patients into financially stable and finan-
cially unstable individuals. When looking at countries with 
universal health coverage, there is evidence that being 
employed or having a high income is significantly associated 
with increased medication adherence.21–23 This suggests that 
being unemployed may be an additional barrier to aspirin use 
among uninsured patients.

We also found inappropriate use of aspirin. Among 
patients in our study, 2.9% did not meet guideline criteria but 
were taking aspirin. This result contrasts with that from a 
previous study using a national database, which reported that 
11.6% of patients were inappropriately taking aspirin for pri-
mary prevention of CVD.24 However, that study used older 
guideline criteria that defined inappropriate aspirin use as an 
aspirin regimen in patients with a less than 6% 10-year risk 
of a CVD event. The 4% difference in guideline criteria 
could account for the variance in frequency. The association 
between lack of health insurance and medication non-adher-
ence could also contribute to the lower rate of inappropriate 
aspirin use among uninsured patients compared to the gen-
eral population.

The results of our study highlight the need to educate 
uninsured patients and their providers of the value of aspirin 
and current clinical guidelines regarding its use. Aspirin is an 
inexpensive preventive measure; thus it is a valuable and 
cost-effective tool to prevent CVD in the uninsured popula-
tion. Among a patient population that already faces a signifi-
cant socioeconomic disadvantage, the consequences of 
cardiovascular disease can be financially devastating. The 
medical costs associated with hospitalization for cardiovas-
cular events have been calculated to exceed the financial 
means of most uninsured individuals, exacerbated by lost 
income during hospitalization.25 However, adhering to a 
daily aspirin regimen can prevent such a catastrophic 
expense. There are potential educational strategies to combat 
the issue of nonadherence to aspirin guidelines. The National 
Heart, Lung, and Blood Institute reported that educational 
outreach visits, along with audit and feedback strategies, 
were effective methods to improve clinical practice guide-
line implementation.26 These interventions could be used in 
free medical clinics to address the suboptimal rates of aspirin 
use. Further studies are needed to improve our understanding 
of the discrepancy in rates of aspirin use between uninsured 
patients and the general population. Emphasis should be 
placed on developing solutions to minimize the gap between 
these two populations.

The 2019 ACC/AHA Guideline on the Primary Prevention 
of Cardiovascular Disease recommends considering aspirin 
for primary prevention in patients aged 40–70 years who are 
at higher CVD risk but not at increased risk of bleeding. New 
studies demonstrating a lack of benefit have influenced the 
evolving opinion on the beneficial effects of aspirin on pri-
mary prevention of CVD. As a result, the decision to take 
aspirin for primary prevention can be tailored to patient and 
provider preferences.27 Despite the changing views on aspi-
rin, our study indicates that uninsured patients will still be 
taking aspirin at suboptimal rates unless interventions are 
implemented.

This study has several limitations. We used Framingham 
risk scores instead of the pooled cohort equations that are cur-
rently used. The Framingham Heart Study derived its equa-
tions from studying a predominantly White population.15 
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Thus, Framingham risk calculations may be less appropriate 
for our study given the significant non-White population of 
our sample. By assuming no contribution to risk score when 
LDL or HDL cholesterol levels were missing from the data, 
we likely underestimated CVD risk for many patients. Our 
limited dataset did not include comprehensive information 
regarding factors that can lead to increased risk of bleeding. 
As a result, it is conceivable that many more patients were 
inappropriately on low-dose aspirin. The retrospective chart 
review conducted for this study did not allow us to discern 
whether physicians discussed potential aspirin regimens with 
qualified patients. Furthermore, we could not assess whether 
concerns regarding risk of bleeding were addressed in those 
conversations or whether patients decided not to adhere to an 
aspirin regimen. We were unable to account for patients who 
did not have aspirin listed in their medications and may have 
been taking it on their own or patients who had aspirin listed 
in their medications but were not taking it. The results in our 
study may be generalized to the overall uninsured population 
in the Tampa Bay Area, Florida, however further studies are 
warranted due to demographic variations throughout the 
United States. Finally, we were unable to directly compare 
uninsured and insured patients in this dataset.

In conclusion, patients without health insurance are tak-
ing aspirin for the prevention of CVD at suboptimal rates. 
Aspirin is underutilized among this population even in com-
parison to the general population. Further improvements are 
needed to increase adherence to current guidelines and 
address barriers uninsured patients may face in maintaining 
their cardiovascular health.
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