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Abstract

Introduction: Non-steroidal anti-inflammatory drugs (NSAIDs) are associated with adverse 

cardiovascular outcomes and reportedly overused in American-style football (ASF). However, 

assessment of ASF NSAID use in the context of cardiovascular risk has not been performed. We 

sought to characterize NSAID use patterns and the association with cardiovascular risk in a diverse 

cohort of high school and collegiate ASF athletes.

Methods: 226 ASF athletes, 60 endurance athletes, and 63 non-athletic controls were studied 

pre- and post-season with echocardiography, vascular applanation tonometry, and clinical data 

assessment. Qualitative NSAID use throughout the season was recorded at post-season.

Results: ASF athletes gained weight (Δ0.86±3.9kg, P<0.001), increased systolic blood pressure 

(SBP, Δ3.1±12mmHg, P<0.001) and pulse wave velocity (PWV, Δ0.2±0.6m/s, P<0.001), and 

decreased E′ (Δ−1.4±2.8cm/s, P<0.001) across one athletic season. 77% (N=173) of ASF athletes 

reported sport-specific NSAID use began in middle school. ASF NSAID use was more frequent 

with ‘weekly’ (N=42,19%) and ‘daily’ (N=32,14%) use compared to endurance athletes (P<0.001) 

and controls (P=0.02). ASF NSAID use increased in parallel with post-season SBP and weights. 

‘Daily’ ASF NSAID users demonstrated the highest post-season SBP (137±13 vs. 128±13mmHg, 

P=0.002) and weight (109.0±18.6 vs. 95.8±20.5kg, P=0.002) compared to ‘never/rare’ users. 

Adjusting for player position, SBP, PWV, and E′, increased weight (OR:1.04, 95%CI 1.0–1.08, 

P=0.037) was associated with more frequent NSAID use.
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Conclusions: Habitual NSAID use commonly begins during adolescence, before full physical 

maturation, and is associated with cardiovascular risk, particularly increased weight, in ASF 

athletes. NSAID use frequency should be considered when risk stratifying high-risk ASF athletes.
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INTRODUCTION

Through inhibition of cyclooxygenase enzymes,(1) over-the-counter (OTC) nonsteroidal 

anti-inflammatory drugs (NSAIDs) are considered first-line pharmaceuticals that treat pain 

and local inflammation associated with common musculoskeletal injuries.(2, 3) However, 

chronic and overused NSAIDs are also associated with numerous adverse cardiovascular 

(CV) outcomes including hypertension,(4) coronary artery disease,(5) atrial fibrillation,(6) 

and congestive heart failure,(7) and therefore contraindicated for regular use in high-risk 

individuals.(8)

The association between competitive American-style football (ASF) participation and risk of 

orthopedic injury is well established.(9) ASF athletes are also uniquely at-risk for early 

acquired CV risk.(10, 11) Specifically, ASF participation is associated with the development 

of early hypertension(12–14) and acquired pathologic CV phenotypes, all associated with 

significant weight gain.(11, 15–17) Epidemiologic data also suggest increased CV mortality 

among retired professional ASF athletes who had the largest playing-time body-mass index 

(BMI).(11, 18–21) Whether habitual NSAID use, reportedly excessive among ASF athletes,

(22–24) also increases CV risk in ASF athletes and impacts long-term outcomes is 

uncertain.

We sought to provide new insight to these uncertainties by qualitatively detailing NSAID use 

patterns in young, competitive ASF athletes and by defining the relationship between ASF 

NSAID use habits with established CV risk factors. We hypothesized that habitual NSAID 

use among ASF athletes would be increased in prevalence compared to other young and 

healthy populations and that ASF NSAID use would be associated with the most established 

markers of ASF CV risk, increased weight and hypertension.(10, 11) To address this 

hypothesis, we conducted a longitudinal and repeated measures observational cohort study 

of high school (HS) and collegiate ASF athletes over one competitive training season, 

capturing changes in clinical and CV phenotypes with cross-sectional, self-reported NSAID 

usage.

METHODS

Competitively sanctioned HS senior and collegiate freshman ASF and endurance (cross 

country runners and long-distance swimmers) male athletes were eligible for this study. 

Only those who successfully completed the season, without injury or leaving the team for 

any reason, were included in the final analysis. Participants were followed longitudinally 

across one competitive training season with detailed CV phenotyping including clinical 

characteristics, complete 2-D trans-thoracic echocardiography, and vascular applanation 
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tonometry. At post-season, subjects were additionally surveyed with detailed written 

questionnaires outlining qualitative NSAID use habits throughout the season. A non-athletic 

healthy male undergraduate control comparison group was included and analyzed in parallel 

fashion with the athletic cohorts. The Emory Institutional Review Board approved all 

aspects of the study and subjects provided written informed consent, with subject assent and 

parental consent for participants <18 years old.

Study Population

Subjects were recruited between 2015–2018 and included collegiate freshman ASF and 

endurance athletes from two National Collegiate Athletic Association (NCAA) Division-I 

programs [Georgia Institute of Technology (Atlanta, GA) and Furman University 

(Greenville, SC)], freshman endurance athletes from one NCAA Division-III program 

[Emory University (Atlanta, GA)], and HS senior ASF and endurance athletes from two 

local metropolitan high schools [Marist School (Atlanta, GA) and Woodward Academy 

(Atlanta, GA)]. The HS athletic cohorts were confined to seniors (4th year students) to 

minimize the impact of pubertal development and to maximize capture of the CV phenotype 

associated with the respective sport exposure.(17) Non-athletic, healthy undergraduate male 

controls were recruited from the Emory University student body.

Data were obtained at 2 time points for each respective cohort. Time point one coincided 

with the start of pre-season training and time point two was 5–6 months later at a program-

specific date corresponding with the immediate conclusion of the season (post-season). 

Controls were followed starting at the beginning of the academic year and in temporal 

parallel with the athletic cohorts. Clinical data including age (years), height (cm), self-

reported race, and personal or family history of hypertension or coronary artery disease were 

collected at time point one. Anthropometric data including weight (kg), systolic (SBP) and 

diastolic blood pressure [DBP (mmHg)] were collected at both time points in all 

participants. Blood pressure was measured using a manual aneroid sphygmomanometer and 

an appropriately sized cuff and recorded as the average of 3 measurements with participants 

in a seated position after at least 10 minutes of rest. As previously proposed, ASF player 

position was classified as either lineman (LM, tackles, guards, centers, or defensive end 

positions), or non-lineman (NLM, quarterbacks, running backs, wide receivers, tight ends, 

linebackers, defensive backs, kickers, or punter positions).(25)

NSAID Use Questionnaires

Detailed multiple choice written surveys were administered to all participants at the post-

season time point to qualitatively detail NSAID use throughout the season. Questions posed 

were similar to a prior survey study assessing NSAID use habits in college ASF.(24) A 

member of our study team was present to clarify questions for study participants if needed. 

Participants were asked which oral NSAIDs were used (ibuprofen, naproxen, celecoxib, 

diclofenac) and the reported NSAID use during the season as a qualitative frequency defined 

as either ‘never’, ‘rarely’, ‘weekly’, or ‘daily’. For this study, ‘never’ was defined as no 

NSAID use over the course of the season; ‘rarely’ was defined as NSAID use at least once 

during the season, but not ≥ once per week; ‘weekly’ was defined as NSAID use at least 

once per week, but not every day; and ‘daily’ was defined as NSAID use at least once per 
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day throughout the season. Finally, participants were asked at which educational level 

regular sport-specific NSAID use began [middle school (sixth grade to eighth grade), HS 

(ninth grade to twelfth grade), or college].

2-D Trans-thoracic Echocardiography

Trans-thoracic echocardiography was performed using a commercially available system 

(Vivid-I, GE Healthcare, Milwaukee, WI). 2-dimensional and tissue-Doppler imaging from 

standard parasternal and apical positions were performed by experienced sonographers. All 

information was stored digitally and post-study offline data analysis (EchoPAC version 7, 

GE Healthcare) was performed. Definitions of normality for cardiac structure and function 

were adopted from the most recent guidelines.(26) Average wall thickness was calculated as 

the mean of the interventricular septum and posterior wall thickness. Left ventricular (LV) 

mass was calculated using the area-length method and indexed to body surface area (BSA) 

and LV ejection fraction was calculated using the modified biplane technique.(26) 

Comprehensive assessment of cardiac diastolic function using tissue-Doppler imaging was 

performed. Tissue velocities (E′, A′, and S′) were measured from color-coded images at the 

lateral and septal mitral annulus. E′ was reported as the average value between the 2 

measurements.

Vascular Applanation Tonometry

Arterial stiffness was measured using high-fidelity applanation tonometry (SphygmoCor, 

Atcor Medical, Australia), which records sequential high-quality pressure waveforms at 

peripheral pulse sites. The primary measure of arterial function was the carotid-femoral 

pulse wave velocity (PWV), the gold standard index of arterial stiffness.(27) PWV was 

measured by acquisition of pressure waveforms within the carotid and femoral arteries and 

the distance between measurement sites was recorded manually using the “foot-to-foot” 

method.(28) Pulse wave analysis derivation >80% of the operator index and PWV with 

<10% standard deviation were required for quality control, with the software programmed to 

acknowledge internal quality control.

Statistical Analysis

Continuous variables are presented as the mean±standard deviation and categorical variables 

as percentages. Baseline characteristics for the ASF, endurance, and control groups were 

compared using the Chi-square or Fisher’s exact test for categorical variables and one-way 

ANOVA for continuous variables. Pre- to post-season changes in clinical and CV 

measurements were compared using the paired t-test. NSAID use frequency was compared 

between groups using the Cochran-Armitage test for trend. Post-season clinical and CV 

measurements stratified by reported NSAID use frequency were compared using one-way 

ANOVA with Bonferroni correction for multiple group comparisons (ASF) or a two-sample 

t-test for comparison between 2 groups (undergraduate controls). A mixed-effects ordinal 

logistic regression model, incorporating all paired observations made pre- and post-season, 

was constructed to identify factors associated with increased NSAID use in the ASF cohort. 

NSAID use was stratified by 3 levels, defined by the self-reported frequency, with ‘never/

rarely’ as the reference value. Selected covariates in the model included player field position 

(LM vs. NLM), weight, SBP, E′, and PWV. Participant-specific random intercepts were 
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incorporated to account for within participant correlation with covariance structure of 

variance components assuming fixed slope. Analyses were performed with SAS software 

(version 9.4, Cary, North Carolina). A P-value of ≤0.05 was considered significant.

RESULTS

Baseline characteristics

Of the 244 male ASF and 60 male endurance athletes initially enrolled in this study, 226 

ASF athletes and 60 endurance athletes completed the season and were included in the final 

analysis. 63 male collegiate controls were also enrolled and eligible for final analysis. 

Among ASF athletes, 92 (41%) were LM and 134 (59%) were NLM. In addition, 59 (26%) 

ASF athletes were HS seniors and 167 (74%) were college freshmen. Among endurance 

athletes, 15 (25%) were HS seniors and 45 (75%) were college freshmen. At baseline, ASF 

athletes were more commonly Black, taller, heavier, and had increased DBP compared to 

endurance athletes and controls (Table 1).

Sport-specific changes in weight, BP, and CV function

At the post-season time point, only ASF participants demonstrated significant increases in 

both weight and SBP (Table 2). Differences in CV function were also present in the ASF 

athletes compared to endurance athletes (Table 2). While both athlete groups exhibited 

exercise-induced cardiac hypertrophy, only ASF athletes developed increased PWV and 

reduced diastolic function. In contrast, endurance athletes demonstrated enhanced diastolic 

function as defined by increased E′ velocity and no evidence of arterial stiffening. 

Undergraduate controls did not demonstrate changes in SBP, cardiac structure, or CV 

function over time.

Qualitatively reported NSAID use

NSAID use frequency was highest among ASF athletes [N=42 (19%) with ‘weekly’ NSAID 

use and N=32 (14%) with ‘daily’ use] compared to endurance athletes [N=1 (2%) with 

‘weekly’ NSAID use and N=1 (2%) with ‘daily’ use, P<0.001] and non-athletic controls 

[N=13 (21%) with ‘weekly’ NSAID use and N=1 (2%) with ‘daily’ use, P=0.02] (Table 3). 

In the ASF cohort, NSAID use frequency was higher among LM [N=18 (20%) with 

‘weekly’ NSAID use and N=19 (21%) with ‘daily’ NSAID use] compared to NLM [N=24 

(18%) with ‘weekly’ NSAID use and N=13 (10%) with ‘daily’ NSAID use], P=0.02.

In the ASF cohort, ibuprofen was the most popular NSAID. At the institutions included in 

this study, IM ketorolac is not permitted for use in the training rooms. Finally, the majority 

of ASF athletes reported that NSAID use, related to sport participation, began during middle 

school (N=173, 77%).

Clinical characteristics of ASF athletes stratified by NSAID use

Within the ASF cohort, there were differences in several key post-season clinical 

measurements stratified by frequency of NSAID use. Specifically, with a higher frequency 

of in-season NSAIDs, there were parallel increased post-season weights and SBP (Table 4 

and Figure 1) with ‘daily’ NSAID users having the largest weight (109.0±18.6 kg) and SBP 
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(137±13 mmHg). While not significant, ‘daily’ NSAID users also demonstrated higher 

PWV and lower E′ compared to the athletes reporting lower frequencies of NSAID use. 

Among the non-athletic controls who reported ‘weekly’ NSAID use (only N=1 reporting 

‘daily’ NSAID use), there were no significant differences in weight and BP compared to the 

controls who reported no or rare NSAID use (Table 4).

CV risk factors associated with increased ASF NSAID use

A mixed-effects multivariable analysis was performed to determine factors associated with 

ASF NSAID use (Table 5). After adjusting for player position (LM versus NLM), SBP, E′, 
and PWV, increased weight emerged as an independent factor associated with a higher 

frequency of NSAID use (OR 1.04, 95% CI 1.0–1.08, P=0.037). Weight, SBP, E′, and PWV 

were all incorporated as time-varying pre-and post-season measurements in the model.

DISCUSSION

This study, designed to determine ASF NSAID use patterns in the context of CV risk, 

generated the following key findings. First, within a large cohort of combined HS and 

collegiate ASF athletes, habitual NSAID use was more common among those with 

established CV risk factors, and importantly, increased weight across the ASF season was 

associated with an increased frequency of NSAID use. Second, and just as concerning 

within this diverse ASF cohort, sport-related ASF NSAID use more commonly began early, 

in middle school, before full physical maturation. Our data suggest that increased weight, a 

critical pathologic factor linking early ASF-associated CV risk with adverse long term 

outcomes,(11, 18–21) is also associated with increased NSAID use during competitive ASF 

training. Taken together, we believe that our findings provide compelling rationale that 

habitual NSAID use may adversely impact CV risk among competitive ASF athletes and 

should therefore be considered in the CV risk stratification of high-risk ASF athletes.

Emerging data suggest sub-clinical CV pathology develops in young ASF athletes, 

particularly among those who gain substantial weight throughout competitive ASF training.

(11) Hypertension,(13, 17) relative arterial stiffening,(14, 17) reduced diastolic function,(11, 

15, 17) and concentric LV hypertrophy(11, 17) have all previously been observed in separate 

cohorts of collegiate ASF athletes with weight gain representing a key mechanistic factor 

associated with most of these maladaptive phenotypes. However, identifying the ASF-

specific factors that lead to the development of early CV pathology remain largely 

speculative. The current study, designed to capture NSAID use frequency in a large and 

diverse ASF cohort, demonstrates that established CV risk, present among high-risk ASF 

athletes, is also associated with regular and increased NSAID use. Moreover, our findings 

suggest an alarmingly high percentage of ASF athletes initiate sport-specific NSAIDs before 

HS. The discovery that habitual NSAID use is more prevalent among the ASF athletes at 

highest CV risk, coupled with concerning epidemiologic trends regarding ASF NSAID use, 

underscores the need to clarify the impact of long-term NSAID use on pathologic CV 

outcomes in this population.

Increased body mass, in combination with repetitive blocking and tackling, provides 

reasoning as to why LM, the largest ASF athletes, may comparatively use more NSAIDs 
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among ASF athletes. Our findings are similar to a prior cross-sectional analysis of 211 

collegiate ASF athletes from Holmes and colleagues, in which athletes with BMI >28 kg/m2 

reported more in-season NSAID use compared to those with lower BMI (OR=2.06).(24) Our 

data expand on these important prevalence data by demonstrating a longitudinal association 

between in-season NSAID use and short-term CV risk in active HS and collegiate ASF 

athletes. We observed that this relationship is independent of field position (LM vs. NLM), 

which we believe is not a surprising finding given the high impact, collision nature of the 

sport.

In the general population, habitual NSAID use is associated with increased risk of 

hypertension,(4, 29) arterial stiffness,(30) atrial fibrillation,(6) and CV mortality.(8, 31) As 

such, the long-term implications of our findings should be considered in the context of the 

compilation of prior data taken from retired professional National Football League (NFL) 

athletes. In a cross-sectional analysis from Gentry and colleagues, ascending aortic 

dimensions in 206 retired NFL players were significantly increased compared to population 

controls (38±5 vs. 34±4 mm, P<0.001), and close to 30% of the retired athletes had aortas 

>40 mm in maximum dimension. In this study, a history of hypertension and increased body 

size were associated with increased aortic size.(32) In a second cross-sectional study from 

Aagaard and colleagues of 460 former NFL players, atrial fibrillation was more common 

compared to 925 matched population controls (5% vs. 0.5%). In addition to prior ASF 

participation (OR=5.7), increased body mass (OR=1.9) was also associated with the 

development of atrial fibrillation.(33) In prior epidemiologic analyses, ASF-associated 

weight gain predicted later-life CV disease(18) and early CV mortality in former players 

with high playing-time BMI.(19–21) To what degree habitual NSAID use impacts and leads 

to these adverse ASF outcomes remains uncertain. Future studies are therefore warranted 

and will need to be prospective throughout and after cessation of the ASF career. These 

studies will need to include detailed CV phenotyping as well as careful assessments of renal 

function. Finally, it will be imperative to control for other potential ASF-specific risk factors, 

such as sleep apnea,(34–36) in order to differentiate or possibly detect synergy relating to 

the development of CV pathology.

There are important clinical implications taken from these data. Prior data justify that basic 

blood pressure and anthropometric measurements can identify ASF athletes at highest CV 

risk who warrant closer clinical monitoring and potentially medical treatments.(10, 11, 17) 

Our findings suggest that careful attention to NSAID intake should also be incorporated in 

the risk stratification process for high-risk ASF athletes encountered in the clinical setting. 

Practitioners and athletic trainers should also be aware that some asymptomatic ASF athletes 

may use NSAIDs when seeking legal means for performance enhancement.(37, 38) In 

addition, we advocate for an emphasis on identifying the behavioral and motivating factors 

present among adolescent ASF athletes that lead to the early use of NSAIDs as part of ASF 

participation. Education remains a critical aspect of best clinical practices when caring for 

ASF athletes. Importantly, routine use of parenteral ketorolac has decreased in university 

athletic training rooms.(39) While the need for NSAID pharmacotherapy will remain an 

essential and appropriate component of the clinical care provided to ASF athletes, we concur 

with the American Heart Association’s recommendation for judicious use(8) and an 
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emphasis on educational efforts regarding safe NSAID use practices for athletes beginning 

in middle school and throughout HS to the collegiate level.

We acknowledge several noteworthy limitations of this study. First, based on the 

observational design of this study, we cannot determine causal relationships between NSAID 

use frequency and increased CV risk. In addition, participants were followed across just one 

training season and only to the end of the collegiate freshman year. However, the study 

cohort was multi-center in composition and strengthened by the inclusion of HS senior ASF 

athletes. Second, NSAID surveys were administered at post-season and subject to recall 

bias. Given the retrospective recall of NSAID use, frequency was assessed qualitatively and 

thus the impact of NSAID dose on our CV parameters is unknown. However, the primary 

goal of this study was to capture ASF NSAID use patterns and the association between 

NSAID use frequency with known CV risk factors in this population. Even with prospective 

ascertainment, potential for unreliable NSAID quantification remains. Third, this study was 

focused on oral NSAID use and did not include institutions that utilize parenteral ketorolac. 

Fourth, we were unable to assess for potential energy stimulant use in the ASF cohort, which 

could have impacted changes in BP. Lastly, we acknowledge that there were several baseline 

differences between our study groups. However, these differences were likely not relevant to 

the observed differences in NSAID use patterns between groups.

CONCLUSION

Frequent NSAID use is common among competitive ASF athletes and associated with 

established CV risk factors in this athletic population. ASF NSAID use is strongly 

associated with increased weight, which has been implicated in the development of CV 

pathology among active ASF athletes and adverse long-term outcomes in retired 

professional ASF athletes. Of further concern is the initiation of ASF-specific NSAID use 

during adolescence that is common among young, physically immature ASF athletes. While 

further study is warranted to delineate the impact of habitual NSAID use on CV pathology 

and later-life CV outcomes in this population, careful attention to NSAID use patterns 

should be strongly considered in the clinical setting and risk stratification of high-risk ASF 

athletes.
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Figure 1. Comparison of post-season American-style football clinical characteristics (N = 226) 
stratified by frequency of non-steroidal anti-inflammatory drug (NSAID) use
Never/Rarely: None to not more than once weekly NSAID use

Weekly: At least weekly but not daily NSAID use

Daily: At least daily NSAID use
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Table 1.

Baseline Participant Characteristics

ASF (N=226) Endurance (N=60) Controls (N=63) P-value

Age (years) 17.8 ± 0.5 18 ± 0.9 18.4 ± 0.8 <0.001*

Height (cm) 185 ± 6 180 ± 7 179 ± 8 <0.001†

Weight (kg) 97.7 ± 20.0 66.4 ± 7.7 75.1 ± 11.2 <0.001*

BMI (kg/m2) 28.3 ± 4.8 20.5 ± 1.7 23.4 ± 3.2 <0.001*

Systolic Blood Pressure (mm Hg) 127 ± 12 115 ± 14 124 ± 13 <0.001‡

Diastolic Blood Pressure (mm Hg) 75 ± 9 64 ± 9 70 ± 10 <0.001*

Black 93 (41%) 1 (2%) 10 (16%) <0.001*

History of Hypertension 10 (4%) 0% 2 (3%) 0.26

Family History of Hypertension 81 (36%) 19 (32%) 31 (49%) 0.12

Family History of CAD 20 (9%) 10 (17%) 4 (6%) 0.10

*
Adjusted P<0.05 between all groups

†
Adjusted P<0.05 between ASF and other groups

‡
Adjusted P<0.05 between Endurance and other groups

ASF: American-style football; BMI: body mass index CAD: coronary artery disease
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Table 2.

Longitudinal Changes in Select Clinical and Cardiovascular Measurements

ASF (N=226) Endurance (N=60) Controls (N=63)

Pre-season Post-season P-value Pre-season Post-season P-value Pre-season Post-season P-value

Weight (kg) 97.7 ± 20.0 98.5 ± 20.4 <0.001 66.4 ± 7.7 67.6 ± 6.7 0.07 75.1 ± 11.2 76.5 ± 11.3 <0.001

SBP (mm Hg) 127 ± 12 130 ± 13 <0.001 115 ± 14 113 ± 12 0.33 124 ± 13 125 ± 12 0.45

DBP (mm Hg) 75 ± 9 75 ± 9 0.98 64 ± 9 68 ± 9 0.002 70 ± 10 73 ± 9 0.02

LVIDD (mm) 52.0 ± 4.1 52.8 ± 4.3 <0.001 51.0 ± 4.4 52.4 ± 4.5 0.001 50.1 ± 3.9 50.0 ± 3.9 0.73

Average WT 
(mm)

8.9 ± 0.8 9.7 ± 1.0 <0.001 8.2 ± 0.8 8.5 ± 0.8 0.004 7.9 ± 0.7 8.0 ± 0.7 0.71

LV mass/BSA 
(g/m2)

91 ± 11 100 ± 11 <0.001 100 ± 14 110 ±14 <0.001 88 ± 11 88 ± 11 0.33

Ejection 
Fraction (%)

61.0 ± 4.6 60.2 ± 5.0 0.08 59.7 ± 4.6 60.0 ± 5.4 0.73 61.3 ± 4.3 61.6 ± 4.5 0.59

E′ (cm/sec) 16.3 ± 2.4 15.0 ± 2.9 <0.001 16.8 ± 2.0 18.1 ± 2.6 <0.001 16.4 ± 2.4 16.7 ± 2.8 0.37

PWV (m/sec) 5.0 ± 0.7 5.2 ± 0.8 <0.001 4.6 ± 0.5 4.7 ± 0.5 0.34 5.0 ± 0.8 4.8 ± 0.7 0.08

ASF: American-style football; BSA: body surface area; DBP: diastolic blood pressure; E′: tissue Doppler averaged mitral annular early diastolic 
velocities; LV: left ventricular; LVIDD: left ventricular internal diameter in diastole; PWV: pulse wave velocity; SBP: systolic blood pressure; 
WT: averaged interventricular septum and posterior wall thickness
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Table 3.

In-season Reported NSAID Use Frequency

ASF (N=226) Endurance (N=60) Controls (N=63)

Never/Rarely 67% (152) 96% (58) 77% (49)

Weekly 19% (42) 2% (1) 21% (13)

Daily 14% (32) 2% (1) 2% (1)

Never/Rarely: None to not more than once weekly NSAID use

Weekly: At least weekly but not daily NSAID use

Daily: At least daily NSAID use

ASF: American-style football; NSAID: nonsteroidal anti-inflammatory drug
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Table 4.

Select Comparison of Post-season Clinical Measurements Stratified by In-Season NSAID Use

ASF Controls

Never/Rarely 
(N=152)

Weekly (N=42) Daily (N=32) P-value Never/Rarely 
(N=49)

Weekly (N=13) P-value

Weight (kg) 95.8 ± 20.5 100.0 ± 18.9 109.0 ± 18.6 0.003* 75.6 ± 11.3 81.0 ± 10.3 0.12

SBP (mm Hg) 128 ± 13 131 ± 10 137 ± 13
0.002

† 125 ± 12 124 ± 14 0.66

DBP (mm Hg) 74 ± 9 77 ± 11 78 ± 9 0.07 74 ± 8 70 ± 12 0.09

PWV (m/sec) 5.2 ± 0.8 5.2 ± 0.7 5.4 ± 0.8 0.33 4.7 ± 0.6 5.1 ± 0.8 0.08

E′ (cm/sec) 15.2 ± 2.8 14.8 ± 3.5 14.1 ± 2.3 0.13 16.9 ± 2.7 15.6 ± 2.9 0.14

*
Adjusted (Bonferroni) P=0.002, Daily vs. Never/Rarely

†
Adjusted (Bonferroni) P=0.002, Daily vs. Never/Rarely

ASF: American-style football; DBP: diastolic blood pressure; E′: tissue-Doppler averaged mitral annular early diastolic velocities; NSAID: 
nonsteroidal anti-inflammatory drug; PWV: pulse wave velocity; SBP: systolic blood pressure
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Table 5.

Factors Associated with Increased NSAID Use

Odds Ratio (95% CI) P-value

Player Position (LM vs. NLM) 0.90 (0.23–3.43) 0.87

Weight (kg) 1.04 (1.00–1.08) 0.037

Systolic Blood Pressure (mm Hg) 1.02 (0.99–1.06) 0.16

E′ (cm/sec) 1.01 (0.89–1.15) 0.91

Pulse Wave Velocity (m/sec) 0.48 (0.44–1.46) 0.48

E′: tissue-Doppler averaged mitral annular early diastolic velocities; LM: lineman; NLM: non-lineman; NSAID: nonsteroidal anti-inflammatory 
drugs
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