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ABSTRACT

Objective Aspirin and non-aspirin non-steroidal anti-
inflammatory drugs (NSAIDs) are preventive against
cardiovascular disease (CVD) and several cancer types, but
long-term use has been associated with significant health
risks, resulting in conflicting recommendations on NSAID
use for prevention of CVD and cancer. Previous research
indicates that aspirin use increases with age and CVD risk
factors and that a large percentage of the US population
regularly use analgesics, including NSAIDs, but there has
not been a recent, in-depth assessment of NSAID use
prevalence, changes in use over time or predictors of
NSAID use in the USA.

Methods We used the cross-sectional, National Health
And Nutrition Examination Survey (NHANES) from 1988 to
1994 and three continuous cycles (1999-2004) to assess
regular NSAID use prevalence, changes over time and
predictors of regular NSAID use.

Results Overall, regular NSAID use increased over time
and varied by demographic features. Participants over 60
years of age, women, participants with high body mass
index, increased waist circumference or heart disease
were significantly more likely to be regular NSAID users.
By contrast, non-Hispanic African American and Mexican
American participants were significantly less likely to
regularly use NSAIDs.

Conclusions This study uses a nationally representative
data set (NHANES) to provide an exploration of regular
NSAID use patterns over time, highlighting several
demographic, lifestyle and clinical conditions associated
with regular NSAID use. Understanding who is likely to
regularly use NSAIDs enables more targeted messaging
both for increasing the preventive benefits and for limiting
the toxicities associated with regular use of NSAIDs.

INTRODUCTION

For many years, aspirin and non-aspirin
non-steroidal  anti-inflammatory  drugs
(NSAIDs) have been used to address acute
maladies (eg, pain, fever and inflamma-
tion). More recently, increasing knowledge
of NSAIDs’ preventive effects against devel-
opment and progression of cardiovascular
diseases (CVDs)' ' and cancer''™'® has
encouraged their use for prevention of
chronic diseases, as well as for acute pain.

KEY MESSAGES

What is already known about this subject?
» Regular aspirin use increases with age and
cardiovascular disease (CVD) risk factors.

What does this study add?

» We used nationally representative National Health
And Nutrition Examination Survey data sets to
evaluate the prevalence of regular non-steroidal
anti-inflammatory drug (NSAID) use (including
aspirin, non-aspirin and multiple NSAIDs) in the
USA, changes over time and predictors of regular
NSAID use in adults 20 years of age and above.

How might this impact on clinical practice?

» Our findings of lower NSAID use (including aspirin)
among African American and Mexican American
participants may indicate a missed opportunity for
CVD and cancer prevention. Understanding who
is most likely to use NSAIDs may enable more
targeted messaging to increase the benefits and
limit the harms of regular NSAID use.

However, the side effects and potential toxic-
ities of long-term NSAID use, including
increased risk of gastrointestinal ulceration
and bleeding,'” " kidney toxicity'’ and poten-
tial for haemorrhagic stroke,” *' have raised
concerns.

Recommendations for routine use of
aspirin for prevention of CVD and other
chronic diseases in healthy individuals are
controversial. Although the US Food and
Drug Administration (FDA) supports the
regular use of aspirin in those with established
heart disease, it recently denied requests
for aspirin to be marketed as a therapeutic
agent suitable for the primary prevention of
CVD. This decision is contentious; agencies
such as the American Heart Association, the
National Heart Lung and Blood Institute and
US Preventive Services Task Force (USPSTF)
support aspirin’s use in CVD prevention for
those ‘at high risk’ of heart attack. Similarly,
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the recommendations on NSAID use for cancer preven-
tion are still being debated. Recognising the potential
for significant benefit and the need to manage possible
harms, the USPSTF now recommends initiation of
low-dose aspirin for CVD and colorectal cancer risk
reduction in men and women 50-59 years old with at least
10% 10-year CVD risk, but does not include non-aspirin
NSAIDs in the recommendation. The National Cancer
Institute has less clear advice, awaiting the outcome of
several long-term trials. Thus, with differing opinions
and messages about regular aspirin/NSAID use from key
health agencies, it is not clear what overall message the
public has received.'’ >

In the light of mixed messages on aspirin use, several
studies have tried to ascertain demographic correlates of
NSAID use. Data in adults older than 40 years suggest that
NSAID use is increasing over time, and higher NSAID
use is associated with non-Hispanic White ethnicity and
increasing age. Given that there appear to be demo-
graphic correlates of NSAID use, thorough knowledge of
usage patterns is important for monitoring intervention
opportunities to minimise disparities among adults who
may benefit from such use and minimise harms where
NSAID use is contraindicated. Most studies until now
have used older populations selected for disease status,
without adequate coverage of minority ethnic groups.”

Given the need to use nationally representative data
across age and ethnicity, our goal was to use data from
the National Health And Nutrition Examination Survey
(NHANES) to describe the prevalence of regular NSAID
use in the US population, changes over time and predic-
tors of regular NSAID use. We restricted our analysis
to NHANES III (1988-1994)" and three continuous
NHANES cycles (1999-2004)"" in order to adequately
capture comparable measures of analgesic use; after these
dates, NSAIDs usage questions were restricted NSAID use
in arthritis or in low-dose preventive aspirin use which
does not capture the majority of NSAID intake.

METHODS

Study population

Participants in NHANES III (1988-1994) and continuous
NHANES cycles 1999-2000, 2001-2002 and 2003-2004
were considered eligible for this analysis if they were at
least 20 years of age at the time of interview (NHANES
III—n=18 809, NHANES 1999-2004—n=14700). Partic-
ipants with missing information on regular NSAID use
(NHANES III—n=45, NHANES 1999-2004—n=2) or
non-positive survey weights (NHANES III—n=2233,
NHANES 1999-2004—n=954) were excluded. This
resulted in an analytic data set of 16533 individuals
from NHANES III and 13744 from NHANES 1999-2004
(table 1).

Determining NSAID use

Information on NSAID use was gathered from two sets
of questions in each data set: the Analgesics Question-
naire and Prescription Medication information. In

Table 1 Demographic characteristics of study populations
NHANES Il NHANES
Total number of (1988-1994) 1999-2004 p
participants* 16 533 % 13744 % Value
Age (years)
20-39 46.2 40.2 <0.001
40-59 31.2 38.6
60+ 22.7 21.2
Sex
Male 47.6 48.0 0.47
Female 52.4 52.0
Race/ethnicity
NH White 76.2 71.8 0.03
NH African American 11.0 111
Mexican American 5.1 7.4
Other Race 3.6 4.0
Other Hispanic 4.1 5.8
Poverty to income ratio
<1.3 18.5 21.7 <0.001
>1.31t0< 3.5 454 36.2
23.5 36.1 42.1
Education
Less than high school 24.9 20.4 <0.001
High school graduate 33.7 26.2
Some college or higher 414 53.4
BMIt
Normal (<25) 44.9 34.3 <0.001
Overweight (>25 to <30)  32.7 34.8
Obese (>30 to <35) 14.5 18.5
Severely obese (>35) 79 124
Waist circumference’ <0.001
<88cm (women), <102cm 62.6 51.1
(men)
>88cm (women), >102cm 37.4 48.9
(men)
Physical activity, Category"
Inactive 24.9 36.8 <0.001
Insufficiently active 341 25.3
Active 411 37.9
Alcohol use
0 drinks/day 45.7 37.2 <0.001
1-2 drinks/day 30.1 37.7
>3 drinks/day 24.3 25.1
Smoking
Never 45.9 49.9 <0.001
Former 25.7 25.0
Current 28.3 251
Current health status
Continued
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Table 1 Continued
NHANES Il NHANES

Total number of (1988-1994) 1999-2004 p
participants* 16 533 % 13744 % Value

Excellent 20.4 21.6 0.08

Very good 30.9 31.0

Good 32.8 30.3

Fair 12.9 13.5

Poor 3.0 3.6
Cancer history

No 92.2 92.0

Yes 7.8 8.0 0.70
Diabetes

No 94.5 93.0

Yes 5.5 7.0 <0.001
Heart disease

No 941 93.7

Yes 59 6.3 0.42
Chronic kidney disease

No 944 92.8

Yes 5.6 7.2 <0.001

*Number of participants with missing data varies across
demographic variables.tExcludes pregnant women.

BMI, body mass index; cm, centimetre; NH, Non-Hispanic;
NHANES, National Health And Nutrition Examination Survey.

NHANES III, the Analgesics Questionnaire addressed
any use of aspirin, acetaminophen or ibuprofen in
the last 30 days. Data available from continuous cycles
(1999-2004) included everregular use of analgesic
medication, including NSAIDs. In order to make these
data more comparable across surveys, we used data on
pills/doses taken within the NHANES III Analgesics
Questionnaire data to define regular NSAID use as 30
or more pills/doses in the last month. Participants were
further classified as aspirin, non-aspirin or multiple
NSAID users. Additional NSAID use information was
obtained from the Prescription Medication Question-
naire, for which data on pills/doses were not available;
these data were gathered equivalently across surveys,
although data on prescription use were only avail-
able for 7654 participants (46.4% of data set) in the
NHANES III data set. The final classification of NSAID
use was determined as a function of both the Analge-
sics Questionnaire and the Prescription Medication
information. For example, if a participant listed aspirin
use in the Analgesics Questionnaire and ibuprofen as a
Prescription Medication, then she/he was classified as
a multiple NSAID user. NSAIDs reported are listed in
online supplementary table 1 by time period.

Covariates
Data for covariates were collected from the Survey
Questionnaire, Physical Examination and Laboratory

data. Pregnancy was not an exclusion criterion for
the overall NSAID usage measurement, but pregnant
women or women with unknown pregnancy status
(NHANES III—n=762, NHANES 1999-2004—n=1331)
were excluded from further analysis, as pregnancy
affects body mass index (BMI), waist circumference
and physical activity.” Chronic Kidney Disease (CKD)
was defined by calculating the estimated glomerular
filtration rate using standardised creatinine values and
specific formulas to include differences in women and
African Americans, as published using NHANES,? 39 40
Physical activities were reported as specific activity items
and open-ended questions for unlisted activities."' A
metabolic equivalent task (MET) value was provided
for each activity and MET frequency was calculated by
multiplying the value of each activity by the number
of times it was performed each week. Total leisure
time MET frequency was defined as the sum of leisure
time MET frequencies (excluding household and yard
work activity)”' * and further categorised as inactive
(0), insufficiently active (>0,<15) or sufficiently active
(215)," based on the recommendation of moderate
physical activity (MET value of 23.0,<6.0) 5 days/week
or vigorous physical activity (MET value 26.0) 3 or
more days/week. Alcohol use was categorised by the
average number of drinks/day on a drinking day.“
Poverty to income ratio was obtained from the Demo-
graphics Questionnaire and categorised as previously
published.” Waist circumference was categorised based
on the threshold definitions for metabolic syndrome:
>88cm for women and >102cm for men." BMI was
categorised as normal/lean (<25), overweight (=25
to <30), obese (230 to <35) and super obese (=35).
Cancer history and diabetes were based on self-report
in Questionnaire data. Participants were considered to
have heart disease if they self-reported having conges-
tive heart failure, coronary heart disease, heart attack
or stroke.

Analysis
Variables were compared across study populations using
weighted % analysis for categorical variables. Associations
between regular NSAID use and covariates were tested
with weighted logistic regressions using the survey logistic
procedure in SAS Version 9.4. Due to the large sample
size, all demographic features were significant predictors
of NSAID use in univariate logistic regression. Therefore,
we conducted multivariate analysis of each population,
including all demographic variables.

ORs were calculated as the odds of being a regular
NSAID user and are reported with 95% Cls.

Ethical considerations

The data used for this study are de-identified and publicly
available. This research was reviewed by an MD Anderson
institutional review board and declared not human
subject’s research.
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Table 2 Percentage of adults regularly using NSAIDs in the USA, 1988-1994 and 1999-2004

All NSAIDs Prescription NSAIDs
NHANES Il NHANES NHANES I NHANES
(1988-1994) 1999-2004 (1988-1994) 1999-2004
n=16533 n=13744 n=7664* n=13725
% (SE) % (SE) p Value % (SE) % (SE) p Value
NSAID user 16.6 (0.6) 26.1(0.8) <0.001 15.9 (0.7) 9.5(0.4) <0.001
NSAID non-user’ 83.4(0.6) 73.9(0.8) 84.1(0.7) 90.5 (0.4)
Type of NSAID <0.001 <0.001
Non-user" 83.4(0.6) 73.9(0.8) 84.1(0.7) 90.5 (0.4)
Aspirin 7.5 (0.4) 10.2 (0.5) 0.1 (0.0) 0.2 (0.1)
Non-aspirin NSAID 7.6 (0.4) 11.6 (0.4) 14.9(0.7) 8.8 (0.4)
More than one 1.6 (0.1) 4.3(0.2) 0.9(0.2) 0.9 (0.2)
Acetaminophen use 6.2 (0.3) 8.7 (0.4) <0.001 5.1(0.4) 3.8(0.3) 0.01
Acetaminophen non-user’ 93.8 (0.3) 91.3(0.4) 94.9 (0.4) 96.2 (0.3)

*More than half (54%) of the study population is missing Prescription Medication data. The population with Prescription Medication data is
significantly different from the population without these data for all table 1 variables, except categorical poverty to income ratio.

TNon-users include never users and non-regular users.

NHANES, National Health And Nutrition Examination Survey; NSAIDs, non-steroidal anti-inflammatory drugs.

RESULTS

NSAID use by time period

Individuals in the two samples differed significantly in a
variety of demographic characteristics (table 1), reflecting
changes in the US population between these time
periods. Over time, regular NSAID use, including both
prescription and over-the-counter, increased between
survey time periods, whereas prescription NSAID use
decreased (table 2). The distribution of NSAID type
taken (eg, aspirin, non-aspirin) also changed over time
both for overall and prescription use. Regular use of acet-
aminophen, a non-NSAID analgesic medication followed
a similar pattern (table 2).

We further compared the distribution of NSAID
use prevalence by demographic characteristics and
time period (see online supplementary table 2). When
comparing across covariates by time period, all categories
of use increased, except non-aspirin use in participants
reporting diabetes or CKD. In order to visualise NSAID
use trends, we plotted NSAID use prevalence by age
group and race/ethnicity across surveys (figure 1).

Factors associated with regular aspirin/NSAID use

As expected, non-Hispanic (NH) Whites and partici-
pants ages 60 and over were much more likely to be
regular NSAID users, compared with non-White partic-
ipants and those younger than 60 years (table 3).
Although women were more likely to use NSAIDs regu-
larly, the effect was small and only statistically significant
for 1999-2004 (table 3). By type (aspirin, non-aspirin
and multiple NSAIDs), women were generally less
likely to use aspirin and more likely to use non-aspirin
NSAIDs (tables 4 and 5). From 1988 to 1994, insuffi-
ciently active adults were less likely to use NSAIDs

regularly compared with inactive adults, and those in
the highest BMI category (>30) were more likely to be
regular NSAID users, compared with the lowest BMI
category (<25) (table 3). Although there was some
variation by NSAID type, increased BMI category was
positively associated and insufficient physical activity
was negatively associated with NSAID use (table 4).
Among the NHANES 1999-2004 population, former
smokers were significantly more likely to use NSAIDS
than never smokers (see online supplementary table 2),
and this effect was specific to aspirin use (table 5).

Adults reporting fair or poor health were more than
twice as likely to be regular NSAID users compared with
those reporting excellent health in 1988-1994, and more
than three times as likely in 1999-2004 (table 3). In
the early interval, this effect was specific to non-aspirin
NSAID use (table 4), but was statistically significant for all
NSAID types for 1999-2004 (table 5).

Participants with a history of heart disease were more
than twice as likely to be regular NSAID users in both
time periods (table 3). Assessing use by NSAID type, this
effect was driven by aspirin and multiple NSAID users
(tables 4 5). Although diabetes, cancer history and CKD
were not significant predictors of overall NSAID use,
cancer history was positively associated with non-aspirin
use and negatively associated with multiple NSAID use,
while diabetes was positively associated with aspirin use in
NHANES 1999-2004 (table 5).

The four health conditions included in our models
(heart disease, CKD, diabetes and cancer history) are
likely to influence reported health status. Therefore, we
performed stratified analyses based on the presence of
any of these chronic diseases and reanalysed the data. In
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NHANES III (1988-1994), age, insufficient physical activity
and current health status remained significantly associated
with NSAID use among participants without any of the
four chronic diseases. The associations of BMI with overall
NSAID use were no longer significant, but there was still
a positive association between increasing BMI category
and multiple NSAID use (table 4). Further, non-White
participants without reported chronic diseases were signifi-
cantly less likely to regularly use aspirin and non-aspirin
NSAIDs compared with NH White participants (table 4).
In the 1999-2004 population, stratifying by chronic disease
status did not alter the associations of age, race/ethnicity,
sex, smoking status, current health status or waist circum-
ference with regular NSAID use. Conversely, alcohol use,
BMI category and education were no longer significantly
associated with NSAID use in participants without reported
chronic diseases (tables 3 and 5).

Aspirin/NSAID use by age group and race/ethnicity
Within each time period, age-stratified analyses revealed
patterns similar to the overall multivariate models with

some variation (see online supplementary tables 3
and 4). Specifically, there was a positive relationship
between BMI category and regular NSAID use in all age
groups of NHANES III (see online supplementary table
3), but not significantly so in NHANES 1999-2004 (see
online supplementary table 4). For both study periods,
women in the youngest age group (20-39) were more
likely to use NSAIDs regularly than men of similar ages.

Across race/ethnicity groups, older participants
(60+) and those reporting worse health were more
likely to use NSAIDs regularly than the young or those
who reported better health condition. BMI was not
associated with regular NSAID use, except in Mexican
American participants without cancer history, diabetes,
CKD or heart disease (see online supplementary table
5). When stratifying by race/ethnicity in the NHANES
IIT data set, OR estimates in the race/ethnicity cate-
gory of ‘Other’ and ‘Other Hispanic’ were unstable
due to small sample sizes (see online supplementary
table 5).
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Regular Multiple NSAID Users
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40-59

60+

NHANES 1999-2004

40-59 401 60+

Prevalence of regular non-steroidal anti-inflammatory drug (NSAID) use by age and race/ethnicity. (A-C): Prevalence

of NSAID use by race and age groups in National Health And Nutrition Examination Survey (NHANES) 1988-1994, (D-F):
Prevalence of NSAID use by race and age groups in NHANES 1999-2004. Columns indicate weighted prevalence (%). Bars =

SE of per cent. NH, Non-Hispanic.
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NHANES Il (1988-1994) NHANES 1999-2004
n=12875 n=9966
OR 95% Cl OR 95% Cl

20-39 Ref. Ref.

60+ 3.548"1 2.742 10 4.591 3.849"1 3.104 10 4.774

NH White Ref. Ref.

Mexican American 0.539 0.448 to 0.648 0.404"1 0.329 to 0.495

Other Hispanic 0.595 0.291t01.215 0.672 0.546 t0 0.828

Male Ref. Ref.

Education

Completed HS 0.871 0.718 10 1.058 1.075 0.896 t0 1.289

BMI

2510 <30 1.256 1.054 to 1.497 1.109 0.958 t0 1.284

235 1.716"8 1.292 t0 2.279 1.319F 1.046 to 1.663

<13 Ref. Ref.

>3.5 1.156 0.898 to 1.488 1.245 1.002 to 1.546

0 drinks/day Ref. Ref.

>3 drinks/day 1.082 0.904 to 1.295 0.952 0.759 10 1.194

Never Ref. Ref.

Current 1.156 0.933 10 1.433 1.059 0.861 10 1.303

Inactive Ref. Ref.

Active 0.927 0.736 t0 1.168 1.085 0.956 t0 1.230

No Ref. Ref.

Diabetes

Continued
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Table 3 Continued

NHANES Il (1988-1994) NHANES 1999-2004

n=12875 n=9966
OR 95% CI OR 95% ClI
Yes 1.274 0.943t0 1.723 1.211 0.980 to 1.495
Chronic kidney disease
No Ref. Ref.
Yes 1.122 0.903 10 1.395 1.042 0.856 to 1.269
Heart disease
No Ref. Ref.
Yes 2.592" 2.065 to 3.253 2.331" 1.787 t0 3.042
Current health status
Excellent Ref. Ref.
Very good 1.377°1 1.065 to 1.782 1.706"" 1.410 t0 2.065
Good 1.604 1.304 10 1.973 2.178 1.810 10 2.621
Fair 2.166 1.687 t0 2.781 3.135 1 2.547 t0 3.860
Poor 2.415" 1.598 t0 3.649 4.955"" 3.4511t07.115
Waist circumference
<88cm (women), <102 c¢m (men) Ref. Ref.
>88cm (women), >102 cm (men) 0.998 0.844t0 1.181 1.264°1 1.084 to 1.474

Boldface indicates statistical significance (*p<0.05, **p<0.001).

TAssociation remains significant in participants without cancer history, diabetes, chronic kidney disease or heart disease.

FAssociation is significant in participants without cancer history, diabetes, chronic kidney disease or heart disease, p<0.05.

§Association is not significant in participants without cancer history, diabetes, chronic kidney disease or heart disease.

BMI, body mass index; cm, centimetre; HS, high school; NH, non-Hispanic; NHANES, National Health And Nutrition Examination Survey;

NSAIDs, non-steroidal anti-inflammatory drugs.

In the more recent data set (1999-2004), partici-
pants categorised as ‘Other Hispanic’ showed a slightly
different pattern of factors associated with regular
NSAID use. Specifically, receiving some college educa-
tion, 1-2 alcoholic drinks/day on drinking days and
a reported health status of ‘fair’ were positively asso-
ciated with regular NSAID use, whereas =3 drinks/day
was negatively associated with NSAID use. In Other
Hispanic participants without cancer history, diabetes,
CKD or heart disease, health status was no longer asso-
ciated with NSAID use, and being a former smoker
was positively associated with NSAID use (see online
supplementary table 6).

DISCUSSION
The present study provides a broad evaluation of NSAID
use patterns in the US population over time. Consis-
tent with previous reports, overall regular NSAID use
has increased. An observed decrease in prescription
NSAID use, as well as acetaminophen, may be due in
part to the increased availability and variety of over-the-
counter NSAIDs over time, a phenomenon reported for
other medications after becoming available over-the-
counter."’

For the first time to our knowledge, we included multi-
ethnic minority data on adults under 45 and observed

that women in the youngest age group (=20to <40)
were more likely to be regular NSAID users than men,
but not for any other age group. Regular use of NSAIDs
among women of reproductive age may be for the treat-
ment of menstrual pain. Consistent with previous reports,
showing that regular aspirin use increases with age and
CVD risk factors,” age category was the strongest inde-
pendent predictor of regular NSAID use, which may be
linked to the increasing prevalence of comorbidities with
age.

Declining health status remains a significant
predictor of NSAID use in participants without cancer
history, diabetes, heart disease or chronic kidney
disease, perhaps due to a general effect of poor health
on NSAID use or an effect of other specific or undiag-
nosed morbidities not evaluated in this analysis. Our
finding that former smokers over the age of 40 were
more likely to be regular NSAID users may be associated
with the development of smoking-related morbidities
later in life, consistent with the findings that partici-
pants with diabetes and heart disease were more likely
to be regular NSAID users.

We supported previous data that NH White popu-
lations have higher NSAID use in comparison with
minority populations; however, our data suggest that
this is a more recent development emerging only in
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Table 4 Predictors of regular NSAID use by NSAID type, NHANES IlI (1988-1994), multivariate logistic regression

Aspirin Non-aspirin More than one
n=946 n=1057 n=226
OR 95% Cl OR 95% Cl OR 95% Cl
Age category
20-39 Ref. Ref. Ref.
40-59 3.513""  2.38105.186 1.498"T  1.098 to 2.044 1.802 0.943, 3.444
60+ 7.60277 5038 t0 11.471 1.952"7  1.376102.769 3.163""  1.727,5.796
Race
NH White Ref. Ref. Ref.
NH African American 0.327""  0.247 10 0.433 0.789""  0.637100.978 0.586 0.331,1.037
Mexican American 0.383""  0.281100.524 0.652""  0.499 t0 0.852 0.510"  0.268,0.972
Other 0.369""  0.14800.922 0.202""  0.0711t00.579 1.492 0.415, 5.361
Other Hispanic 0.409"*  0.177 t0 0.946 0.768 0.291 t0 2.025 0.480 0.145,1.585
Sex
Male Ref. Ref. Ref.
Female 0.738""  0.582100.937 1.603™"  1.328101.936 1.659""  1.036t0 2.657
Education
<HS Ref. Ref. Ref.
Completed HS 0.869 0.621101.215 0.899 0.719t0 1.123 0.705 0.417 t0 1.194
Some college or more 1.097 0.777 to 1.549 0.930 0.680 to 1.273 0.739 0.369 to 1.479
BMI
<25 Ref. Ref. Ref.
25 t0 <30 1.247 0.956 to 1.627 1.17 0.894 t0 1.53 1.820° 0.962 to 3.443
>30 to <35 1.773"%  1.2051t0 2.609 1.395 0.927 t0 2.101 26857  1.493104.832
>35 1.182 0.778 t0 1.796 1.872"%  1.197102.928 3.034"  1.385106.644
Poverty to income ratio
<1.3 Ref. Ref. Ref.
>1.3t0<35 0.953 0.712to 1.275 1.095 0.837 to 1.433 1.11 0.580 to 2.126
>3.5 1.016 0.729to 1.415 1.239 0.913 10 1.682 15178 0.703 to 3.272
Alcohol use
0 drinks/day Ref. Ref. Ref.
1-2 drinks/day 1.080 0.812 to 1.436 1.059 0.829 to 1.352 1.371 0.745 to 2.523
>3 drinks/day 1.082 0.798 to 1.468 1.095 0.833 0 1.440 1.227 0.646 to 2.327
Smoking status
Never Ref. Ref. Ref.
Former 1.007 0.809 to 1.253 0.968 0.752 to 1.246 1.397 0.923t02.112
Current 1.323""1  1.0151t01.725 1.026 0.783 10 1.345 1.134 0.629 to 2.046
Physical activity
Inactive Ref. Ref. Ref.
Insufficiently active 0.707""  0.539100.928 0.730"*"  0.568 t0 0.939 0.684 0.366 to 1.279
Active 1.07 0.817 to 1.402 0.832 0.649 to 1.066 0.778 0.445 to 1.359
Cancer history
No (Ref.) Ref. Ref. Ref.
Yes 1.093 0.832 to 1.435 0.824 0.598 t0 1.135 1.432 0.865 to 2.373
Diabetes
No Ref. Ref. Ref.

Continued
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Table 4 Continued

Aspirin Non-aspirin More than one
n=946 n=1057 n=226
OR 95% Cl OR 95% Cl OR 95% Cl
Yes 1.174 0.801 t0 1.722 1.461° 1,035 to 2.063 1.066 0.568 to 2.003
Chronic kidney disease
No Ref. Ref. Ref.
Yes 1.130 0.850 to 1.502 1.256 0.959 t0 1.645 0.786 0.456 to 1.357
Heart disease
No Ref. Ref. Ref.
Yes 3.803°  2.8661t05.047 1.086 0.772 t0 1.528 4.089°  2.378107.032
Current health status
Excellent Ref. Ref. Ref.
Very good 1.094 0.765 to 1.564 1.765 7 1.27410 2.444 1.351 0.714 to 2.556
Good 1.324 0.977 t0 1.794 21267 1.579102.863 0.957 0.462 to 1.982
Fair 1.412 1.002 o 1.991 3.016™"  2124104.284 2,985""  1.436106.205
Poor 1.078 0.652 to 1.781 5.057""  2.978108.586 2.589" 0.944 t0 7.100
Waist circumference
<88cm (women), <102 c¢m (men) Ref. Ref. Ref.
>88cm (women), >102 cm (men) 1.082 0.851t01.379 0.99 0.726 t0 1.35 0.743 0.4151t01.33

Boldface indicates statistical significance (*p<0.05, **p<0.001).TAssociation remains significant in participants without cancer history,
diabetes, chronic kidney disease or heart disease.fAssociation is not significant in participants without cancer history, diabetes, chronic
kidney disease or heart disease.§Association is significant in participants without cancer history, diabetes, chronic kidney disease or heart
disease, p<0.05.9/Association is significant in participants without cancer history, diabetes, chronic kidney disease or heart disease, p<0.001.
BMI, body mass index; cm, centimetre; HS, high school; NH, Non-Hispanic; NHANES, National Health And Nutrition Examination Survey;

NSAIDs, non-steroidal anti-inflammatory drugs.

1999-2004. We include the first Mexican American data
on younger adults, which support this finding across
adulthood. African Americans are at increased risk for
development of and mortality from CVD"* and cancer,
including colorectal cancer.”’ Since aspirin and non-as-
pirin NSAIDs show preventive benefit against CVD and
colorectal cancer, among other types of cancer,” * this
finding highlights a potential opportunity for reducing
significant health disparities through NSAID-based
disease prevention and bears further exploration.

Our study has both strengths and limitations. First,
we analysed cross-sectional data, prohibiting causal
inferences and raising issues where variables were not
collected in the same way across surveys. For example,
we defined ‘regular’ NSAID use in NHANES III (1988-
1994) using participants' reported frequency of use. In
contrast, analgesic use was assessed as ever-regular use
of analgesic medication in continuous NHANES (1999-
2004). Second, data on Prescription Medication were
only collected from a subset of participants (n=7664)
in NHANES III (1988-1994), who were significantly
different for all demographic characteristics, except
poverty to income ratio compared with participants
without prescription use data. Any potential effect of
this difference is mitigated in the logistic regression
by the incorporation of both prescription data and
non-prescription data to record total NSAID use. Third,

as above, we could only include data until 2004, after
which appropriate analgesic questions were no longer
asked. Our observations present some of the first data
on changes over time for young ethnic minority adults,
and we would urge studies that can examine whether
this trend continues. Finally, the estimation of alcohol
consumption by the average number of drinks per day
on a drinking day does not distinguish between regular
drinkers and sporadic heavy drinkers, who may use
NSAIDs differently.

CONCLUSIONS

This study provides an exploration of regular NSAID use
patterns in the US population over time and highlights
several demographic, lifestyle and clinical conditions
associated with NSAID use. This is a timely assessment,
given the FDA’s warnings about non-aspirin NSAIDs’*
and the recent update of the USPSTF recommendation
on aspirin use for colorectal cancer prevention.27 Future
studies are needed to determine whether lower use of
NSAIDs by minority race and ethnic groups represents a
missed opportunity to prevent CVD and cancer in these
groups. Since the toxicities related to regular NSAID use
are substantial, further characterising populations most
likely to benefit and those most likely to suffer harms will
enable risk-adapted recommendations for the preventive
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Table 5 Predictors of regular NSAID use by NSAID type, NHANES 1999-2004, multivariate logistic regression

Aspirin Non-aspirin More than one
n=1195 n=1126 n=456
OR 95% Cl OR 95% Cl OR 95% Cl
Age category
20-39 Ref. Ref. Ref.
40-59 43207 3.217 t0 5.801 1.409"7  1.0721t01.852 3.364"  2192t05.164
60+ 12,5917 9.163 0 17.301 1.547"7  1.143102.094 6.309""  3.8681010.289
Race
NH White Ref. Ref. Ref.
NH African American 0.424™"  0.335t00.537 0.656 "  0.5291t00.812 0.269""  0.211100.344
Mexican American 0.314™"  0.226 10 0.438 0.4617""  0.372100.572 0.400™"  0.244 10 0.655
Other 0.735 0.427 to 1.267 0.558""  0.360 to 0.865 0.743 0.349 to 1.584
Other Hispanic 0.467""  0.309t00.705 0.859 0.642 to 1.149 0.511* 0.261 to 1.003
Sex
Male Ref. Ref. Ref.
Female 0.712"" 058710 0.863 1.669 7  1.414101.972 1.135 0.911 to 1.415
Education
<HS Ref. Ref. Ref.
Completed HS 0.951 0.732 10 1.236 1.123 0.896 to 1.409 1.206 0.835t0 1.741
Some college or more 1.036 0.797 to 1.346 1.315"% 1,080 to 1.602 1.233 0.877 t01.734
BMI
<25 Ref. Ref. Ref.
25 t0 <30 1.066 0.861 to 1.320 1.082 0.878 t0 1.334 1.350 0.878 10 2.075
>30 to <35 0.943 0.693 to 1.284 1.397°%  1.060 to 1.842 1.300 0.763 t0 2.214
>35 0.801 0.579 t0 1.107 1.500°  1.100t0 2.045 2,205%  1.289t03.770
Poverty to income ratio
<1.3 Ref. Ref. Ref.
>1.3t0<35 1.532"%  1.194101.965 1,034 0.847 t0 1.263 1117 0.759 to 1.645
>35 1.428"%  1.103t01.851 1.142 0.877 t0 1.488 1.395 0.969 to 2.008
Alcohol use
0 drinks/day Ref. Ref. Ref.
1-2 drinks/day 1.155 0.940 to 1.420 1.123 0.890 to 1.418 1.284 0.917 to 1.797
>3 drinks/day 0.785 0.571 to 1.080 1.043 0.800 to 1.361 1.026 0.652 t0 1.615
Smoking status
Never Ref. Ref. Ref.
Former 1.425°7  1.196t01.699 1.242 0.991 to 1.557 1.331 0.993 to 1.786
Current 1.021 0.782 t0 1.333 1.065 0.843 to 1.346 1.078 0.716 t0 1.624
Physical activity
Inactive Ref, Ref. Ref.
Insufficiently active 1.053 0.834 to 1.328 1.058 0.862 to 1.299 0.927 0.690 to 1.245
Active 1.119 0.928 to 1.349 1.016 0.859 to 1.202 1.160 0.898 to 1.498
Cancer history
No Ref. Ref. Ref.
Yes 0.833 0.653 to 1.063 1.350° 1.030 0 1.768 0.587° 0.382 to 0.902
Diabetes
No Ref. Ref. Ref.

Continued
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Table 5 Continued

Aspirin Non-aspirin More than one
n=1195 n=1126 n=456
OR 95% CI OR 95% Cl OR 95% Cl
Yes 1.413 1.101t0 1.813 0.95 0.678 to 1.331 1.481 0.960 to 2.286
Chronic kidney disease
No Ref. Ref. Ref.
Yes 0.970 0.776 t0 1.214 1.019 0.756 t0 1.374 1.302 0.858 t0 1.976
Heart disease
No Ref. Ref. Ref.
Yes 3.773" 2.936 to 4.848 1.023 0.673 to 1.556 2.462°  1512t04.010
Current health status
Excellent Ref. Ref. Ref.
Very good 1.207 0.900 to 1.619 1.933""  1.418102.635 3.67177  2.201106.125
Good 1.452"7  1.1091t01.903 2.390°"  1.777t03.214 5542”1 3607 t08.515
Fair 1.9317"  1.363102.736 3.763""  2.833104.999 7.340"7  4.420t012.189
Poor 2.213%  1.2751t03.841 7.384"" 469010 11.628 121867  6.439 to 23.061
Waist circumference
<88cm (women), <102 c¢m (men) Ref. Ref. Ref.
>88cm (women), >102cm (men) 1.474™"  1.200t0 1.809 1.057 0.827 10 1.35 1.462"7  1.026102.083

Boldface indicates statistical significance (*p<0.05, **p<0.001).TAssociation remains significant in participants without cancer history,

diabetes, chronic kidney disease or heart disease.

FAssociation is significant in participants without cancer history, diabetes, chronic kidney disease or heart disease, p<0.05.
§Association is no longer significant in participants without cancer history, diabetes, chronic kidney disease or heart disease.BMI, body
mass index; cm, centimetre; HS, high school; NH, Non-Hispanic; NHANES, National Health And Nutrition Examination Survey; NSAIDs, non-

steroidal anti-inflammatory drugs.

use of NSAIDs and is an area of great potential for future
research.
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