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ORiGiNal REsEaRCH 

Aspirin for primary prevention  
of CVD: Are the right people  
using it? 
Not always. Aspirin therapy is both underused and 
overused, the authors found. Their research identified 
populations most likely to err in either direction, 
highlighting a need for screening and patient education. 

aBsTRaCT
Purpose c  aspirin is recommended for the 
primary prevention of cardiovascular dis-
ease (cVD) in adults at high risk, but little is 
known about sociodemographic disparities in 
prophylactic aspirin use. this study examined 
the association between sociodemographic 
characteristics and regular aspirin use among 
adults in Wisconsin who are free of cVD.
Methods c  a cross-sectional design was used, 
and data collected from 2008 to 2010. regu-
lar aspirin use (aspirin therapy) was defined 
as taking aspirin most days of the week. We 
found 831 individuals for whom complete 
data were available for regression analyses 
and stratified the sample into 2 groups: those 
for whom aspirin therapy was indicated and 
those for whom it was not indicated, based on 
national guidelines. 
Results c  of the 268 patients for whom as-
pirin therapy was indicated, only 83 (31%) 
were using it regularly, and 102 (18%) of the 
563 participants who did not have an aspi-
rin indication were taking it regularly. in the 
group with an aspirin indication, participants 
who were older had higher rates of regular 
aspirin use than younger patients (odds ratio 
[or]=1.07; P<.001), and women had signifi-
cantly higher adjusted odds of regular aspirin 

use than men (or=3.49; P=.021). among those 
for whom aspirin therapy was not indicated, 
the adjusted odds of regular aspirin use were 
significantly higher among older participants 
(or=1.07; P<.001) vs their younger counter-
parts, and significantly lower among hispanic 
or nonwhite participants (or=0.32; P=.063) 
relative to non-hispanic whites. 
Conclusions c  aspirin therapy is underused 
by those at high risk for cVD—individuals 
who could gain cardioprotection from regu-
lar use—and overused by those at low risk 
for cVD, for whom the risk of major bleed-
ing outweighs the potential benefit. Stron-
ger primary care initiatives may be needed to 
ensure that patients undergo regular screen-
ing for aspirin use, particularly middle-aged 
men at high cVD risk. patient education may 
be needed, as well, to better inform people 
(particularly older, non-hispanic whites) about 
the risks of regular aspirin use that is not  
medically indicated. 

Cardiovascular disease (CVD) is the 
principal cause of death in the United 
States.1 As the population grows older 

and obesity and diabetes become increas-
ingly prevalent, the prevalence of CVD is also 
expected to rise.2,3 Fortunately, many CVD 
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in a recent  
cohort study, 
41% of adults 
ages 45 to 90 
who did not 
have CVD  
but were at  
moderate to 
high risk for 
a CVD event 
reported taking 
aspirin ≥3 days 
per week.

events can be prevented or delayed by modi-
fying risk factors such as hyperlipidemia, 
hypertension, and smoking. Interventions 
associated with a reduction in risk have led to 
a reduction in CVD events4,5 and contributed 
to a steady decline in cardiac deaths.6 

z Control of platelet aggregation is a 
cornerstone of primary CVD prevention.7 
In an outpatient setting, this usually trans-
lates into identifying patients who are at 
high risk for a CVD event and advising them 
to take low-dose aspirin daily or every other 
day. Although not without controversy,8,9 the 
US Preventive Services Task Force (USPSTF) 
recommends regular aspirin use for primary 
CVD prevention for middle-aged to older men 
at high risk for myocardial infarction (MI) and 
women at high risk for ischemic stroke.10

The efficacy of this intervention is prov-
en: In primary prevention trials, regular aspi-
rin use is associated with a 14% reduction in 
the likelihood of CVD events over 7 years.11 
What’s more, aspirin therapy, as recommend-
ed by the USPSTF, is among the most cost-
effective clinic-based preventive measures.12

In 2004, 41% of US adults age 40 or older 
reported taking aspirin regularly13—an in-
crease of approximately 20% since 1999.14 
More recent data from a national population-
based cohort study found that 41% of adults 
ages 45 to 90 years who did not have CVD but 
were at moderate to high risk for a CVD event 
reported taking aspirin ≥3 days per week.15 In 
the same study, almost one-fourth of those at 
low CVD risk also reported regular aspirin use. 

While regular aspirin use for primary 
CVD prevention has been on the rise,13,14 the 
extent to which this intervention has pen-
etrated various segments of the population 
is unclear. Several studies have found that as-
pirin use is consistently highest among those 
who are older, male, and white.15-17 Other so-
cioeconomic variables (eg, education level, 
employment, marital status) have received 
little attention. And no previous study has 
used national guidelines for aspirin therapy 
to stratify samples. 

z a look at overuse and underuse. To 
ensure that aspirin therapy for primary CVD 
prevention is directed at those who are most 
likely to benefit from it, a better understand-
ing of variables associated with both aspirin 

overuse and underuse is needed. This area 
of research is important, in part because di-
rect-to-consumer aspirin marketing may be 
particularly influential among groups at low 
risk for CVD—for whom the risk of excess 
bleeding outweighs the potential for disease  
prevention.13,18

This study was undertaken to exam-
ine the association between specific socio-
demographic variables and aspirin use 
among a representative sample of Wisconsin 
adults without CVD, looking both at those for 
whom aspirin therapy is indicated and those 
for whom it is not indicated based on nation-
al guidelines.

METHODs 
Design
We used a cross-sectional design, with data 
from the Survey of the Health of Wisconsin 
(SHOW),19 an annual survey of Wisconsin 
residents ages 21 to 74 years. SHOW uses a 
2-stage stratified cluster sampling design 
to select households, with all age-eligible 
household members invited to participate. 
Recruitment for the annual survey consists 
of general community-wide announcements, 
as well as an initial letter and up to 6 visits to 
the randomly selected households to encour-
age participation. 

By the end of 2010, SHOW had 1572 en-
rollees—about 53% of all eligible invitees. 
The demographic profile of SHOW enrollees 
was similar to US census data for all Wis-
consin adults during the same time frame.19 
All SHOW procedures were approved by the 
University of Wisconsin Institutional Review 
Board, and all participants provided in-
formed consent.

study sample
Our analyses were based on data provided 
by SHOW participants who were screened 
and enrolled between 2008 and 2010. To be 
included in our study, participants had to be 
between the ages of 35 and 74 years; not preg-
nant, on active military duty, or institutional-
ized; and have no personal history of CVD 
(myocardial infarction, angina, stroke, or 
transient ischemic attack) or CVD risk equiv-
alent (type 1 or type 2 diabetes) at the time 
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of recruitment. Data on key study variables 
had to be available, as well. (We used 35 years 
as the lower age limit because of the very low 
likelihood of CVD in younger individuals.)

We stratified the analytical sample 
(N=831) into 2 groups—participants for 
whom aspirin therapy was indicated and 
those for whom it was not indicated—in  
order to examine aspirin’s appropriate (rec-
ommended) and inappropriate use. 

Measures
Outcome. The outcome variable was aspirin 
use. SHOW had asked participants how of-
ten they took aspirin. Similar to the methods 
used by Sanchez et al,15 we classified those 
who reported taking aspirin most (≥4) days 
of the week as regular aspirin users. All others 
were classified as nonregular aspirin users. 
Participants were not asked about the daily 
dose or weekly volume of aspirin. 

Variables 
Sociodemographic variables considered in 

our analysis were age, sex, race/ethnicity, ed-
ucation level, marital/partner status, employ-
ment status, health insurance, and region of 
residence within Wisconsin. 

All participants underwent physical ex-
aminations, conducted as part of SHOW, 
at either a permanent or mobile exam cen-
ter. Blood pressure was measured after a  
5-minute rest period in a seated position, 
and the average of the last 2 out of 3 con-
secutive measurements was reported. Body 
mass index (BMI) was calculated, and blood 
samples were obtained by venipuncture, 
processed immediately, and sent to the 
Marshfield Clinic laboratory for measuring 
total and high-density lipoprotein (HDL) 
cholesterol.

z indications for aspirin therapy. We 
stratified the sample by those who were and 
those who were not candidates for aspirin 
therapy for primary CVD prevention based 
on the latest guidelines from the USPSTF 
(FiGURE).10 The Task Force recommends as-
pirin therapy for men ages 45 to 74 years 

FiGURE 

Study (SHOW) sample, stratified based on aspirin indication10

aspirin therapy indication* (n=268)

men (n=259) Women (n=9)

 
age

10-y chD  
risk, % (n)

 
age

10-y stroke  
risk, % (n)

45-59 ≥4 (172) 55-59 ≥3 (8)

60-69 ≥9 (70) 60-69 ≥8 (1)

70-74 ≥12 (17) 70-74 ≥11 (0)

no aspirin therapy indication (n=563)

men (n=108) Women (n=455)

 
age

10-y chD  
risk, % (n)

 
age

10-y stroke  
risk, % (n)

35-44 n/a (91) 35-54 n/a (286)

45-59 <4 (6) 55-59 <3 (58)

60-69 <9 (6) 60-69 <8 (83)

70-74 <12 (5) 70-74 <11 (28)

*uS preventive Services task force guidelines were slightly modified for this analysis: the upper age bound was reduced from 79 to 74 years 
because the Survey of the health of Wisconsin did not enroll participants >74 years. 

chD, coronary heart disease; cVD, cardiovascular disease; Dm, diabetes mellitus; n/a, not applicable; ShoW, Survey of the health of Wisconsin.

participants who meet the following criteria (n=831)

• age 35-74 years

• complete data

• not pregnant

• no personal history of cVD or Dm
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among  
participants for 
whom aspirin 
therapy was not 
indicated, 18% 
reported taking 
it regularly.

TaBlE 1 

Study sample, by sociodemographic variable  
and aspirin indication

with a moderate or greater 10-year risk of 
a coronary heart disease (CHD) event and 
women ages 55 to 74 years with a moder-
ate or greater 10-year risk of stroke. We used 
the global CVD risk equation derived from 
the Framingham Heart Study (based on age, 
sex, smoking status, systolic blood pressure, 
and total and HDL cholesterol) to calculate 
each participant’s 10-year risk and, thus, de-
termine whether aspirin therapy was or was 
not indicated.20 Total and HDL cholesterol 
values were missing for 94 participants in the  
analytical sample; their 10-year CVD risk 
was estimated using BMI, a reasonable al-
ternative to more conventional CVD risk 
prediction when laboratory values are  
unavailable.21 

statistical analyses
All analytical procedures were conducted 
using Statistical Analysis Software (SAS  
Version 9.2; Cary, NC). A complete-case 
framework was used. 

We used multivariate logistic regres-
sion for survey data (PROC SURVEY-
LOGISTIC; SAS Institute, Cary, NC) to 
examine the association between aspirin use 
and socio demographic variables. Two sepa-
rate analyses were conducted, one of partici-
pants for whom aspirin therapy was indicated 
and the other for participants for whom it was 
not. The outcomes were modeled dichoto-
mously, as regular vs nonregular aspirin us-
ers, and a collinearity check was done. 21

Initially, we created univariate models to 
gauge the crude relationship between each 
variable and aspirin use. Any variable with 
P<.20 in its univariate association with regu-
lar aspirin use was considered for inclusion 
in the final multivariate regression model. 
In the multivariate analyses, we sequentially 
eliminated variables with the weakest asso-
ciation with aspirin use until only significant 
(P<.10) independent predictors remained. 
Appropriate weighting was applied based on 
survey strata and cluster structure.19

 
Variable 

full sample  
(n=831)

aspirin indicated 
(n=268)

aspirin not indicated 
(n=563)

Mean age, y 52.4 56.9 50.3 

sex, n 
male 
female

 
367 
464 

 
259  
 9 

 
108 
455 

Race/ethnicity, n 
White, non-hispanic 
nonwhite/hispanic

 
776 
55 

 
252 
16 

 
524  
39 

Marital status, n 
married/partnered 
not married or partnered

 
637  
194 

 
215 
53 

 
422 
141

Health insurance, n 
uninsured 
insured

 
76 

755 

 
26 

242 

 
50 

513 

Education, n 
≤high school 
associate’s degree 
≥bachelor’s degree

 
217  
312  
302 

 
77  

107  
84

 
140  
205  
218 

Employment, n 
unemployed 
Student/retiree/home 
employed

 
98  

147  
586 

 
33 
52 

183

 
65  
95  

403
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Previous UsPsTF 
guidelines had a 
lower minimum 
age and  
threshold for 
women; the  
revision is likely 
due to studies 
showing that 
regular aspirin 
use provides less  
cardioprotection 
for younger 
women.

REsUlTs
Of the 831 participants who met the eligibility 
criteria for our analysis, 268 (32%) had an as-
pirin indication. TaBlE 1 shows the key char-
acteristics of the analytical sample, stratified 
by those for whom aspirin was indicated and 
those for whom it was not. The sample was 
primarily middle-aged (mean age 52.4±0.36) 
and non-Hispanic white (93%). Compared 
with those for whom aspirin therapy was not 
indicated, the group with an aspirin indica-
tion was significantly older (56.9 vs 50.3) and 
had a significantly higher proportion of males 
(97% vs 19%). As expected, those for whom 
aspirin was indicated were also at higher risk 
for CHD and stroke, most notably as a result 
of significantly higher systolic BP (131.9 vs 
121.5 mm Hg) and lower HDL cholesterol 
(42.5 vs 52.6 mg/dL) compared with partici-
pants without an aspirin indication. 

When aspirin was indicated,  
use was linked to age and sex 
In the group with an aspirin indication 

(n=268), 83 (31%) reported taking aspirin 
most days of the week. The initial examina-
tion of sociodemographic variables showed 
that age, sex, and employment status dem-
onstrated significant univariate associations 
with regular aspirin use (TaBlE 2). In the 
multi variate model, however, the odds of 
regular aspirin use were significantly greater 
among participants who were older (odds 
ratio [OR], 1.07; P<.001) or female (OR, 3.49; 
P=.021) compared with participants who 
were younger or male, respectively. 

When aspirin was not indicated,  
age and sex still affected use
Among the 563 participants for whom aspirin 
therapy was not indicated, 102 (18%) report-
ed taking aspirin regularly. Age, sex, race/
ethnicity, health insurance, and employment 
(TaBlE 3), as well as region of residence and 
study enrollment year, had significant uni-
variate associations with regular aspirin use; 
these variables were tested for potential in-
clusion in the multivariate model. In the final 

TaBlE 2 

Participants who have an aspirin indication: Association 
between sociodemographic variables and regular aspirin use

 
Variable

regular aspirin use,  
or (95% ci)

 
P value*

age 
older vs younger

 
1.07 (1.04-1.11)

 
.001

sex 
female vs male 

 
3.89 (1.42-10.67)†

 
.008

Race/ethnicity
nonwhite/hispanic vs white non-hispanic

 
0.55 (0.09-3.47)

 
.526

Marital status 
not married/partnered vs married/partner

 
0.83 (0.36-1.95)

 
.678

Health insurance
uninsured vs insured

 
0.86 (0.50-1.47)

 
.579

Education 
≥bachelor’s degree vs ≤high school 
associate’s degree/some college vs ≤high school

 
1.58 (0.75-3.34) 
1.36 (0.74-2.49)

 
.234 
.325

Employment 
Student or retired vs employed 
unemployed vs employed

 
2.96 (1.74-5.03) 
0.62 (0.25-1.56)

 
.001 
.314

*Significance was defined as P<.10.
†multivariate adjusted model: 3.49 (95% ci, 1.21-10.07; P=.021). 

ci, confidence interval; or, odds ratio.
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Compared with 
minorities, 
white patients 
are more likely 
to take aspirin 
regularly, even 
when they’re at 
low risk for CVD.

multivariate regression model, the odds of 
regular aspirin use were significantly greater 
among participants who were older (OR, 
1.07; P<.001) and significantly lower among 
participants who were Hispanic or nonwhite 
(OR, 0.32; P=.063). 

DisCUssiON 
Aspirin was generally underutilized in the 
group with significant CVD risk (n=268) in 
our study, with slightly less than a third of 
participants for whom aspirin therapy was 
indicated taking it most days of the week. De-
spite trends of increased aspirin use among 
US adults in recent years,15 aspirin therapy in 
the 2008-2010 SHOW sample was lower than 
in 2005 to 2008. It was also lower than nation-
al estimates of aspirin use for primary CVD 
prevention15,22—but about 20% higher than 
estimates of overall aspirin use in Wisconsin 
20 years ago.23 Consistent with previous re-
search, the final adjusted model and sensitiv-
ity analysis indicated that older individuals 
were more likely to take aspirin regularly. 

z Contrary to the findings in some pre-
vious studies,15-17 however, our analysis sug-
gested that women had a higher adjusted 
odds of regular aspirin use compared with 
men. This result should be interpreted with 
extreme caution, however, because so few fe-
males (9 of 464 [3%]) met the current USPSTF 
criteria for aspirin therapy for primary CVD 
prevention. The previous USPSTF guide-
lines24,25 were less conservative, with a lower 
minimum age and threshold for CVD risk 
for women. The revision is the likely result of 
recent primary prevention trials10 that found 
regular aspirin use provided less cardiopro-
tection for younger women. 

The sample without an aspirin indica-
tion—roughly twice the size of the group with 
an aspirin indication (563 vs 268), which is re-
flective of the general population of Wiscon-
sin—was useful in highlighting inappropriate 
use. There were clear indications of aspirin 
overuse in this group, with 18% of the sample 
reporting that they took aspirin regularly. The 
finding that inappropriate aspirin use was 
more likely in non-Hispanic whites vs minor-
ities is similar to the result of an earlier study 
in which blacks, Hispanics, and Chinese 

Americans with low CVD risk were much less 
likely to report regular aspirin use compared 
with whites at low risk.15

The main concern with regular aspirin 
use in those for whom it is not indicated for 
primary CVD prevention is the risk of up-
per gastrointestinal bleeding and, less com-
monly, hemorrhagic stroke.26 To illustrate 
this point, consider the following: About 10% 
of SHOW participants ages 35 to 74 years 
had no history of CVD and no indication for 
aspirin therapy based on the latest USPSTF 
guidelines, but took aspirin regularly none-
theless. Extrapolating those numbers to the 
entire state of Wisconsin would suggest that 
approximately 270,000 state residents have a 
similar profile. Assuming an extra 1.3 major 
bleeding events per 1000 person-years of reg-
ular aspirin use (as a meta-analysis of studies 
of adverse events associated with antiplatelet 
therapy found),27 that would translate into an 
estimated 350 major bleeding events per year 
in Wisconsin that are attributable to aspirin 
overuse. 

In view of the current USPSTF recom-
mendations,10 aspirin is not optimally utilized 
by Wisconsin residents for the primary pre-
vention of CVD. Aspirin therapy is not used 
enough by those with a high CVD risk, who 
could derive substantial vascular disease pro-
tection from it. Conversely, aspirin therapy is 
overused by those with a low CVD risk, for 
whom the risk of major bleeding is signifi-
cantly higher than the potential for vascular 
disease protection. Furthermore, younger in-
dividuals at high CVD risk appear to be least 
likely to take aspirin regularly. 

Recommendations
The strongest modifiable predictor of regu-
lar aspirin use is a recommendation from a 
clinician.13 Therefore, we recommend stronger 
primary care initiatives to ensure that patients 
are screened for aspirin use more frequently, 
particularly middle-aged men at high CVD 
risk. This clinic-based initiative could reach 
a larger proportion of the general population 
when combined with broader, community-
oriented CVD preventive services.28 

z More precise marketing and educa-
tion are also needed. Because aspirin is a low-
cost over-the-counter product that leads the 
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an extrapolation 
of the findings 
of this study 
suggests that 
in the state of 
Wisconsin, an 
additional 350 
major bleeding 
events occur 
each year as a 
result of aspirin 
overuse. 

consumer market for analgesics,29 the general 
public (and older, non-Hispanic whites, in 
particular) needs to be better informed about 
the risks of medically inappropriate aspirin 
use for primary CVD prevention.

study limitations 
Selection and measurement biases were 
among the chief study limitations. 

study (sHOW) enrollment rate was 
slightly above 50%, with steady increases in 
enrollment each year (from 46% in 2008-2009 
to 56% in 2010) due to expanded recruitment 
and consolidation of field operations.

z aspirin use was self-reported, and 
SHOW did not capture the reason for taking 
it (eg, CVD prevention or pain management). 
Some evidence of overreporting of aspirin use 
among older individuals exists,30 suggesting 
that a more objective measure of aspirin use 
(eg, pill bottle verification or blood platelet 
aggregation test) could yield different results.

z Certain confounders were not mea-
sured, most notably contraindications to 

aspirin (eg, genetic platelet abnormalities). 
Such findings could explain some patterns 
of aspirin use in both strata, as up to 10% of 
any given population has a contraindication 
to aspirin due to allergy, intolerance, gastro-
intestinal ulcer, concomitant anticoagulant 
medication, or other high bleeding risk.18,31 
Few of these variables were known about our 
sample. 

TaBlE 4W (available at jfponline.com) 
provides a breakdown of some possible as-
pirin contraindications, as well as possible 
reasons other than primary CVD prevention 
for regular aspirin use. Because clinical judg-
ment is often required to assess the degree of 
severity of a given health condition in order 
to deem it an aspirin contraindication, these 
findings could not reliably be used to reclas-
sify participants. We present them simply for 
hypothesis generation. 

z some data collection predates the 
current UsPsTF guidelines,10 which could 
have resulted in a misclassification of par-
ticipants’ aspirin indication. However, sensi-

TaBlE 3 

Participants who do not have an aspirin indication: Association 
between sociodemographic variables and regular aspirin use

 
Variable

regular aspirin use,  
or (95% ci)

 
P value*

age  
older vs younger 

 
1.07 (1.04-1.10)

 
.001

sex 
female vs male

 
1.60 (0.84-3.04)

 
.152

Race/ethnicity  
nonwhite or hispanic vs white non-hispanic

 
0.23 (0.07- 0.73)†

 
.013

Marital status 
not married/partnered vs married/partnered

 
1.00 (0.63-1.59)

 
.992

Health insurance 
uninsured vs insured

 
0.36 (0.11- 1.15)

 
.086

Education 
bachelor’s or higher vs high school or less 
associate’s/some college vs high school or less 

 
0.74 (0.35-1.57) 
0.67 (0.38-1.17)

 
.431 
.158

Employment  
Student/retired vs employed 
unemployed vs employed

 
2.35 (1.32-4.20) 
0.78 (0.26- 2.34)

 
.004 
.652

*Significance was defined as P<.10. 
†multivariate adjusted model: 0.32 (95% ci, 0.10-1.06; P=.063).

ci, confidence interval; or, odds ratio.
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Because aspirin 
is a low-cost 
over-the-counter 
product that 
leads the  
consumer  
market for  
analgesics, the 
public needs 
to be better 
informed about 
the risks of 
medically  
inappropriate 
aspirin use.

tivity analyses restricted to the 2010 sample 
alone—the only one with data collection after 
the newer guidelines were released—did not 
reveal any meaningful differences. 

Other methodological limitations in-
clude the less racially diverse population of 
Wisconsin compared with other parts of the 
country and the sample size, which did not 
permit testing for statistical interactions and 
perhaps resulted in larger confidence inter-

vals for some associations (eg, race/ethnicity) 
relative to the population as a whole.           JFP
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Possible reasons for aspirin use—or contraindication— 
by aspirin indication*

 

Has a doctor or other 
health professional ever 
told you that you had …

aspirin indicated  
(n=268)

aspirin not indicated  
(n=563)

 
Regular aspirin 

user (n=83)

Nonregular 
aspirin user 

(n=185)

 
Regular aspirin 

user (n=102)

Nonregular 
aspirin user 

(n=461)

Migraine headache 
yes 
no

 
20 (24%) 
63 (76%)

 
28 (15%) 
157 (85%)

 
24 (24%) 
78 (76%)

 
76 (16%) 

385 (84%)

arthritis† 
yes 
no

 
2 (2%) 

81 (98%)

 
1 (1%) 

184 (99%)

 
12 (12%) 
90 (88%)

 
26 (6%) 

435 (94%)

stomach or intestinal ulcer 
yes 
no

5 (6%) 
78 (94%)

 
6 (3%) 

179 (97%)

 
7 (7%) 

95 (93%)

 
10 (2%) 

451 (98%)

Reflux or GERD 
yes 
no

 
8 (10%) 
75 (90%)

 
14 (8%) 

171 (92%)

 
11 (11%) 
91 (89%)

 
32 (7%) 

429 (93%)

Values presented as n (%).

*Data not included in study analysis. 
†osteoarthritis or rheumatoid arthritis.

GerD, gastric esophageal reflux disease.


