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Abstract 

Collegiate student-athletes represent a distinct medical school applicant population balancing intensive athletic training with 

academic and extracurricular preparation. The objective of this retrospective cross-sectional study was to examine how collegiate 

athletic participation and intensity relate to academic performance, experiential engagement, and medical school matriculation. 

We analyzed 276,858 applicants from the 2018–2022 American Medical College Application Service cycles using deidentified 

national data. Applicants were classified as athletes using a conservative threshold of collegiate athletic hours. Academic metrics, 

experiential profiles, and admissions outcomes were compared between student-athletes and non-student-athletes and between 

matriculated and non-matriculated student-athletes. To evaluate time-allocation tradeoffs, zero-inflated negative binomial models 

distinguished factors associated with athletic participation from those associated with athletic intensity. Student-athletes 

comprised 10% of applicants and demonstrated higher acceptance and matriculation rates than non-athletes, with comparable 

MCAT scores and only slightly lower grade point averages. Among student-athletes, matriculation was associated with stronger 

academic performance and greater engagement in research and medical community service. Modeling demonstrated that broad 

academic and service involvement was associated with athletic participation, whereas greater research, teaching, service, and 

non-medical employment involvement was associated with lower athletic intensity, reflecting measurable time-allocation 

tradeoffs. Paid medical employment was uniquely compatible with sustained athletic involvement. These findings suggest that 

differences in student-athlete application profiles arise from structural time constraints inherent to collegiate sport training 

environments rather than deficits in motivation or ability, highlighting implications for trainee workload, wellbeing, and equitable 

preparation pathways. 
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1. Introduction 

Medical school admissions are demanding for all applicants, 

but collegiate student-athletes face additional challenges re-

lated to the substantial time, physical, and mental demands of 

competitive athletics. Despite these pressures, multiple stud-

ies suggest that former student-athletes perform at a high level 

during medical training, particularly in high-stress specialties 
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such as emergency medicine and orthopedic surgery [1, 2]. 

Prior work from Washington University and Wake Forest Uni-

versity has demonstrated that medical students with collegiate 

athletic experience outperform their peers on standardized ex-

aminations, including the United States Medical Licensing 

Examinations, and receive higher clinical and faculty evalua-

tions during training [1, 3, 4]. Parallels between the skill sets 

required for high-level athletics and medicine may help ex-

plain these findings. Medical trainees with athletic back-

grounds demonstrate improved surgical skill proficiency, 

lower burnout, and greater sustained motivation compared 

with nonathlete peers [5, 6]. These outcomes are thought to 

reflect transferable attributes developed through athletics, in-

cluding resilience, effective time management, receptiveness 

to feedback, team-based collaboration, and the ability to per-

form under pressure. 

Although student-athletes demonstrate strong performance 

in medical education, they remain underrepresented among 

medical school applicants and matriculants. Collegiate athlet-

ics requires substantial time and energy, which may compete 

with opportunities to participate in key premedical activities 

such as research, clinical exposure, and community service. 

AAMC admissions guidance suggests that collegiate athletic 

participation is generally regarded as among the less influen-

tial categories of applicant experiences in medical school ad-

missions [7]. In an effort to regulate the time demands placed 

on student-athletes, the National Collegiate Athletic Associa-

tion (NCAA) limits in-season participation to a maximum of 

twenty hours per week of countable athletically related activ-

ities and no more than four hours per day, with off-season in-

volvement capped at eight hours per week. However, this rule 

does not reflect the true workload shouldered by student-ath-

letes. The twenty hour limit excludes travel time, injury treat-

ment and rehabilitation, compliance meetings, nutrition ses-

sions, sports psychology work, and optional workouts. As a 

result, the regulatory framework substantially underestimates 

the actual time student-athletes commit to their sport. This dis-

crepancy is supported by the NCAA Growth, Opportunities, 

Aspirations and Learning of Students in College Study 

(GOALS), which consistently shows that student-athletes 

across all divisions exceed twenty hours of weekly sport in-

volvement [8]. When layered onto full academic schedules, 

these uncounted responsibilities leave limited discretionary 

time for applicants to pursue clinical exposure, service, re-

search, and other experiences emphasized in medical school 

admissions. This challenge is further amplified by current ad-

missions norms, as 93% of medical school applicants report 

healthcare volunteering, 95% report physician shadowing, and 

approximately 60% participate in laboratory research during 

college [9].  

The extent of this time compression becomes clear when 

considering how student-athletes spend the 168 hours availa-

ble in a week. Across divisions, NCAA data indicate that col-

legiate student-athletes devote an average of 32 hours per 

week to official athletics during the competitive season, with 

an additional 29 hours spent on non-countable athletic com-

mitments such as voluntary workouts, training room treatment, 

and team travel [8, 10]. These time commitments are compa-

rable to full-time employment, reinforcing the characteriza-

tion of collegiate athletics as an occupational-like workload 

environment. In parallel, students spend approximately 40 

hours per week on academic coursework, 15 hours socializing, 

and require an estimated 49 hours per week of sleep to meet 

the minimum of seven hours per night recommended by the 

American Academy of Sleep Medicine [8, 10, 11]. In the 2019 

NCAA GOALS study, student-athletes reported averaging 

only 6 hours and 15 minutes of sleep on in-season weeknights, 

well below recommended levels [8]. 

Notably, nearly 40% of Division I student-athletes report 

routinely obtaining less than the recommended amount of 

sleep, reflecting physiologic strain from competing academic 

and athletic demands within collegiate sport settings that func-

tion as occupational-like workload environments and sources 

of environmental stressors [12, 13]. These sleep deficits and 

stress exposures arise within the broader collegiate athletic 

context, where institutional scheduling demands, travel re-

quirements, and academic workload jointly shape student-ath-

lete wellbeing and available discretionary time [14-16]. Con-

sistent with this high-demand context, student-athletes report 

elevated academic stress levels even during routine academic 

periods, indicating persistently high workload strain within 

this population [17]. Recent NCAA data indicate that aca-

demic pressures, future planning concerns, and financial stress 

are among the most commonly reported factors negatively af-

fecting student-athlete mental health [18]. Together, these ob-

ligations account for the vast majority of available weekly 

time and illustrate the structural challenge student-athletes 

face when attempting to build medical school applications that 

require longitudinal involvement in patient care, research, and 

community engagement. Athletic time demands have been 

shown to restrict participation in laboratories, internships, and 

other experiential-learning activities. Approximately 14–20% 

of student-athletes report that they wished to participate in in-

ternships but were unable to do so because of athletic commit-

ments [8]. Consistent with these constraints, approximately 

half of student-athletes report difficulty scheduling desired 

courses around athletic commitments [19]. Athletic schedul-

ing demands also influence academic trajectories, with 

roughly 31% of student-athletes reporting that sport participa-

tion limited their choice of academic major [19]. 

These combined academic and athletic demands are re-

flected in survey findings showing that nearly 80% of student-

athletes report feeling overwhelmed by their responsibilities 

at some point during the academic year [20]. Similarly, NCAA 

data indicate that roughly one-quarter to one-third of student-

athletes report experiencing difficulties that feel overwhelm-

ing within a given month [8]. More recent NCAA data simi-

larly show that up to 44% of women athletes and 17% of men 

athletes report feeling overwhelmed most or every day during 
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the academic year [18]. Even in the off-season, athletic com-

mitments remain substantial, with 67% of student-athletes re-

porting that they devote as much or more time to athletics as 

they do in-season [8]. These time demands indicate that stu-

dent-athletes operate within a markedly compressed weekly 

schedule compared with nonathletes, which may limit oppor-

tunities to pursue the extracurricular activities typically em-

phasized in medical school admissions and reflects the con-

strained time environment in which collegiate student-athletes 

operate [21]. Student-athlete engagement is therefore shaped 

not only by individual motivation but also by institutional 

structures such as training schedules, travel demands, and ac-

cess to academic and support resources across athletic pro-

grams [22, 23]. At the same time, the skills cultivated through 

athletics, including discipline, resilience, teamwork, commu-

nication, and time management, align closely with core com-

petencies valued in medical training. Consistent with this, 

more than 85–90% of student-athletes report that athletic par-

ticipation enhances transferable skills such as responsibility, 

work ethic, teamwork, and time management [8]. 

Recognizing these challenges, the NCAA, the Association 

of American Medical Colleges (AAMC), and the National In-

stitutes of Health (NIH) have introduced the Athlete to Medi-

cine initiative to increase visibility of career pathways in the 

health professions for collegiate athletes. Despite this national 

attention, the specific barriers student-athletes encounter in 

the medical school application process remain poorly charac-

terized. Little is known about how athletic commitments 

shape applicants academic metrics, experiential profiles, or 

likelihood of matriculation. A clearer understanding of these 

relationships is essential for guiding effective mentorship and 

addressing potential disparities in access to medical education. 

In this study, we analyze five years of AAMC application 

data to examine how athletic participation relates to academic 

performance, extracurricular involvement, and medical school 

matriculation. We also identify characteristics that distinguish 

matriculated athletes from non-matriculated athletes and ex-

plore which activities athletes are best able to integrate along-

side the demands of collegiate sport. This information can 

guide advisors and mentorship programs in helping student-

athletes prepare competitive and well-rounded applications to 

medical school. 

2. Materials and Methods 

2.1. Data Collection 

This study is a retrospective review of 276,858 medical 

school applicants from the 2018 to 2022 AAMC application 

cycles. Data was requested directly from the AAMC and pro-

vided in deidentified form. The variables obtained for analysis 

included demographic information such as hours of collegiate 

athletic participation, age at application, first-time applicant 

status, gender, race/ethnicity, and residency status. Additional 

variables included acceptance and matriculation outcomes, 

grade point average, Medical College Admission Test score 

(MCAT), and hours reported in all major extracurricular cate-

gories as summarized in Table 1. 

Table 1. Applicant Demographics and Characteristics by Athlete Status. 

Variable Athletes (N = 28,722) Non-Athletes (N = 248,086) p valuea 

Age, y     <0.0001* 

<22 753 (2.6) 12,979 (5.2)  

22-24 18,806 (65.5) 151,747 (61.2)  

25-27 6,936 (24.1) 53,873 (21.7)  

>27 2,227 (7.8) 29,487 (11.9)  

First time applicant 7,677 (26.7) 67,353 (27.1) 0.1309 

Gender     <0.0001* 

Female 14,647 (51.0) 135,054 (54.4)  

Male 14,052 (48.9) 112,808 (45.5)  

Other 23 (0.1) 224 (0.1)  

Race/Ethnicity     <0.0001* 

Asian 2,566 (8.9) 57,083 (23.0)  

Black of African American 1,992 (6.9) 22,313 (9.0)  

Hispanic/Latino/Spanish 1,098 (3.8) 16,176 (6.5)  
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Variable Athletes (N = 28,722) Non-Athletes (N = 248,086) p valuea 

American Indian/Alaska Native 55 (0.2) 415 (0.2)  

Native Hawaiian/Pacific Islander 27 (0.1) 202 (0.1)  

White 17,884 (62.3) 101,740 (41.0)  

Other 342 (1.2) 6,264 (2.5)  

Mixed 2,991 (10.4) 25,195 (10.2)  

Unknown 1,767 (6.2) 18,698 (7.5)  

Permanent Resident 27,957 (97.3) 238,901 (96.8) <0.0001* 

Acceptance  13,051 (45.4) 102,745 (41.4) <0.0001* 

Matriculation 12,474 (43.4) 98,632 (39.8) <0.0001* 

a Results of Chi-squared test. 
* p < 0.05 

Note: Values are n (%). Athlete defined as ≥252 annual athletic participation hours. 

2.2. Classification of Athletic Participation 

The AAMC dataset contained self-reported hours of partic-

ipation in collegiate athletics that ranged from 0 to 99,999 

hours. To determine a valid threshold for classifying appli-

cants as athletes or non-athletes, we consulted the NCAA re-

search team and obtained information from the 2019 National 

Collegiate Athletic Association GOALS study [6]. The NCAA 

provided mean and standard deviation values for weekly in-

season athletic participation across Divisions I, II, and III. The 

lowest mean occurred in Division III athletes, who reported an 

average of 31.79 hours per week with a standard deviation of 

14.94 hours. Using one standard deviation below the Division 

III mean to establish a conservative threshold, and assuming a 

fifteen week season, we calculated a threshold of 252.75 hours 

per season. This value was rounded down to 252 hours to 

serve as the cut-off point for student-athlete classification. Us-

ing a conservative participation threshold reduces misclassifi-

cation by ensuring that only applicants with sustained inter-

collegiate athletic engagement are categorized as athletes, 

thereby improving internal validity of group comparisons. Ap-

plicants who reported 252 or more hours were classified as 

student-athletes, and those who reported zero or fewer than 

252 hours were classified as non-athletes. 

2.3. Statistical Analysis 

We created three primary comparison groups to evaluate 

differences in application characteristics. These groups in-

cluded athletes versus non-athletes, matriculated athletes ver-

sus matriculated non-athletes, and matriculated athletes versus 

non-matriculated athletes. Chi-squared tests and two-sample 

t-tests were used to examine differences in demographic, aca-

demic, and experiential variables across groups. 

Applicants with missing key variables, including athletic 

hours left blank, GPA, MCAT scores, or matriculation status, 

were excluded using complete-case analysis, while applicants 

reporting zero athletic hours were retained and classified as 

non-athletes. Extreme outliers were identified using prespeci-

fied plausibility thresholds and percentile inspection. Two ath-

letic hour values of 300,000 and 400,000, one publication hour 

value of approximately 1,000,000, and two physician-shad-

owing values exceeding 200,000 were excluded as implausi-

ble. These exclusions represented less than 0.01% of the sam-

ple and were performed prior to regression modeling. 

To evaluate the relationship between athletic hours and 

other experiential hours, we used a zero-inflated negative bi-

nomial regression. This modeling approach addressed both the 

large number of applicants with zero athletic hours and the 

overdispersion present in the athletic hour distribution. The 

count component estimated the association between non-ath-

letic experiential hours and the number of athletic hours 

among applicants who participated in athletics. The zero-in-

flated component estimated predictors of having any athletic 

participation at all. All experiential variables were trans-

formed using a natural logarithm plus one transformation to 

reduce skewness and stabilize variance, and extreme outliers 

were removed prior to analysis to improve model fit. All anal-

yses were conducted using IBM SPSS Statistics version 25.0 

(IBM Corp., Armonk, NY), and statistical significance was 

defined using two-sided tests with an alpha level of 0.05. 

2.4. Ethical Considerations 

This study was approved by the University of Nevada, Reno 

Institutional Review Board (IRBNet #2251050-1) and classi-

fied as exempt due to the use of fully deidentified secondary 

data obtained through institutional agreement with the Amer-

ican Medical College Application Service. No identifiable in-

formation was accessed. The requirement for informed con-

sent was waived by the Institutional Review Board. The study 
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was conducted in accordance with the Declaration of Helsinki 

and its subsequent amendments. 

3. Results 

Between 2018 and 2022, a total of 28,722 applicants met 

the criteria for athletic participation, representing 10% of all 

applicants, while 248,086 applicants, representing 90%, were 

classified as non-athletes. As shown in (Table 1), student-ath-

letes had higher acceptance and matriculation rates compared 

to non-athletes. A total of 45.4% of student-athletes were ac-

cepted compared to 41.4% of non-athletes, and 43.4% of stu-

dent-athletes matriculated compared to 39.8% of non-athletes. 

Demographic differences were also observed and can be 

found in (Table 1). A larger proportion of student-athletes fell 

within the 22 to 24 year age range. 

Table 2 shows characteristics of matriculated applicants 

stratified by athletic status. Matriculated student-athletes had 

a slightly lower mean grade point average than matriculated 

non-athletes (3.71 vs 3.74), but nearly identical MCAT scores 

(511.7 vs 511.6). Student-athletes reported significantly 

higher hours of paid medical employment than non-athletes 

(1,325 vs 1,179), with no differences in paid non-medical em-

ployment. Research hours were similar between groups (1,112 

vs 1,093), and no significant differences were found in presen-

tation hours, publication hours, or physician shadowing hours. 

Non-athletes reported more teaching hours than student-ath-

letes (238 vs 209). Demographic patterns were consistent with 

the full applicant pool. 

Table 2. Characteristics of Matriculated Applicants by Athlete Status. 

Variable Athletes (N = 12,474) mean ± SD Non-Athletes (N = 98,632) mean ± SD p valuea 

GPA 3.71 ± 0.24 3.74 ± 0.24 <0.0001* 

Paid medical employment hours 1,325 ± 2,411 1,179 ± 2,759 <0.0001* 

Paid nonmedical employment hours 1,179 ± 2,620 1,177 ± 3,128 0.9450 

Medical community service hours 302 ± 1,476 311 ± 850 0.3017 

Nonmedical community service 

hours 
367 ± 2,247 355 ± 1,446 0.3829 

Presentation hours 24.1 ± 902.6 17.8 ± 453.8 0.2032 

Publication hours 63.0 ± 478.0 63.9 ± 3,269 0.9771 

Research hours 1,112 ± 1,894 1,093 ± 2,198 0.3358 

Teaching hours 209.0 ± 689.6 238.1 ± 1,007.0 0.0017* 

Physician shadowing hours 128.2 ± 220.3 120.7 ± 522.3 0.1172 

MCAT score 511.7 ± 6.3 511.6 ± 6.6 0.0406* 

ᵃ Results of two-sample t-tests comparing athletes and non-athletes. 
* p < 0.05 comparing athletes and non-athletes. 

Note: Values are mean ± SD. Athlete defined as ≥252 annual athletic participation hours. 

Table 3 compares matriculated and non-matriculated stu-

dent-athletes and highlights characteristics associated with 

successful matriculation among athletic applicants. Matricu-

lated student-athletes had higher grade point averages (3.71 vs 

3.52) and higher MCAT scores (511.7 vs 503.0) than non-ma-

triculated student-athletes. Matriculated student-athletes also 

accumulated more medical community service hours (302 vs 

264), more research hours (1,112 vs 894), and slightly more 

teaching hours (209 vs 190). No significant differences were 

observed in presentation hours or publication hours. Paid 

medical employment hours were lower among matriculated 

student-athletes compared to non-matriculated student-ath-

letes (1,325 vs 1,639), while paid non-medical employment 

showed no meaningful difference. Shadowing hours were 

similar between groups. 
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Table 3. Characteristics of Student-Athletes by Matriculation Status. 

Variable 
Matriculated (N = 12,474) 

mean ± SD 

Non-Matriculated (N = 16,248) 

mean ± SD 
p valuea 

GPA 3.71 ± 0.24 3.52 ± 0.33 <0.0001* 

Paid medical employment 

hours 
1,325 ± 2,411 1,639 ± 3,176 <0.0001* 

Paid nonmedical employ-

ment hours 
1,179 ± 2,620 1,493 ± 4,055 <0.0001* 

Medical community ser-

vice hours 
302 ± 1,476 264 ± 1,604 0.0371* 

Nonmedical community 

service hours 
367 ± 2,247 350 ± 1,533 0.4394 

Presentation hours 24.1 ± 902.6 20.8 ± 196.7 0.6488 

Publication hours 63.0 ± 478.0 84.7 ± 1,933 0.2214 

Research hours 1,112 ± 1,894 772.6 ± 2,079 <0.0001* 

Teaching hours 209 ± 690 190 ± 711 0.0224* 

Shadowing hours 128 ± 220 139 ± 714 0.0968 

MCAT score 511.7 ± 6.3 503.0 ± 8.7 <0.0001* 

a Results of two-sample t-test. 
* p < 0.05. 

Note: Values are mean ± SD. Athlete defined as ≥252 annual athletic participation hours. 

We applied a zero-inflated negative binomial (ZINB) model 

to examine the association between athletic hours and other 

experiential commitments seen in Table 4 in the Appendix I. 

The distribution of athletic hours showed both overdispersion 

and a high proportion of zero values, supporting the use of this 

modeling approach to separate predictors of athletic participa-

tion from predictors of athletic hour intensity. 

In the count component of the model (see Appendix I, Table 

4), several experiential variables significantly predicted the 

number of athletic hours. Higher paid medical employment 

hours were associated with a greater number of athletic hours. 

Higher hours in paid non-medical employment, medical com-

munity service, research, and teaching were associated with 

fewer athletic hours. Non-significant predictors included non-

medical community service, presentation hours, publication 

hours, and physician shadowing hours. 

In the zero-inflated component (see Appendix I, Table 

4), most experiential variables did not meaningfully alter 

the likelihood of having any intercollegiate athletic partic-

ipation. However, higher hours of paid non-medical em-

ployment, medical and non-medical community service, re-

search, and publication activities were associated with a 

greater likelihood of having any athletic participation, as 

reflected by lower odds of reporting zero athletic hours. In 

contrast, higher teaching hours were associated with a 

lower likelihood of athletic participation. Paid medical em-

ployment hours did not significantly influence the likeli-

hood of athletic participation. 

4. Discussion 

This study demonstrates that athletic participation and the in-

tensity of athletic involvement represent distinct dimensions of 

applicants’ experiences. By applying a zero-inflated negative 

binomial model, we were able to separately examine factors as-

sociated with whether applicants participated in intercollegiate 

athletics at all and factors associated with the level of athletic 

involvement maintained among participants. This distinction 

revealed that applicants engaged in a broad range of academic 

and service-oriented activities were more likely to have some 

athletic experience, while many of these same commitments 

compete with the time required to sustain higher levels of ath-

letic involvement. Together, these findings highlight the com-

plexity with which student-athletes allocate time across de-

manding academic, service, and employment activities. 

Tradeoffs between athletics and other application-building 

activities are often implied in discussions of premedical prep-

aration, yet these relationships are rarely demonstrated empir-

ically. Rather than assuming that athletic commitments simply 

limit time for other experiences, we sought to explicitly char-

acterize how athletic participation and athletic intensity relate 

to applicants’ broader experiential profiles. By distinguishing 
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between whether applicants participated in athletics at all and 

how much athletic involvement they maintained, our analyses 

were able to directly demonstrate the presence of time-alloca-

tion tradeoffs that might otherwise be assumed but not meas-

ured. The sections that follow examine these patterns in 

greater detail by first describing factors associated with ath-

letic participation and then exploring how different extracur-

ricular commitments relate to the intensity of athletic involve-

ment among participating applicants. 

4.1. Participation in Athletics 

Several experiential variables were associated with a 

greater likelihood of having any intercollegiate athletic partic-

ipation. Applicants with higher involvement in community 

service (both medical and non-medical), research activities, 

publication experience, and paid non-medical employment 

were more likely to report some athletic participation. This 

pattern suggests that student-athletes often engage broadly in 

achievement-oriented activities, reflecting traits such as disci-

pline, goal-directed behavior, and sustained motivation. Im-

portantly, these associations reflect the likelihood of having 

any athletic experience rather than the ability to maintain high 

levels of athletic involvement. 

The matriculation analyses provide additional insight into 

how these patterns translate into application outcomes. 

Among accepted applicants, athletes and non-athletes demon-

strated nearly identical mean GPAs and MCAT scores, indi-

cating that athletic participation does not diminish academic 

competitiveness. However, within the student-athlete sub-

group, successful matriculation was strongly associated with 

higher academic performance and greater engagement in key 

extracurricular domains. Non-matriculated student-athletes 

had substantially lower GPAs and MCAT scores and reported 

fewer research and medical community service hours. These 

findings suggest that while athletic participation is common 

among successful applicants, strong academic performance 

and focused engagement in high-yield extracurricular activi-

ties remain essential for matriculation. 

4.2. How Much Athletic Involvement 

Applicants Maintain 

Among applicants who participated in athletics, the inten-

sity of athletic involvement varied substantially depending on 

the types of extracurricular activities pursued. Paid medical 

employment was positively associated with athletic hours, 

suggesting that this form of work may be more compatible 

with athletic schedules, potentially because many student-ath-

letes engage in clinical employment during school breaks, 

summer periods, or gap years. In contrast, research, teaching, 

medical community service, and paid non-medical employ-

ment were all associated with fewer athletic hours, reflecting 

the significant time-allocation tradeoffs required for these 

more demanding activities. 

Several other activities, including shadowing, presentation 

hours, and non-medical community service, were not signifi-

cant predictors of athletic intensity. These activities may be 

more flexible or episodic, allowing participation without sub-

stantially reducing athletic involvement. Their limited associ-

ation with matriculation outcomes further suggests that they 

may consume time without meaningfully enhancing applica-

tion competitiveness. 

4.3. Interpreting Time-Allocation Tradeoffs and 

Diminishing Returns 

The substantial time demands of collegiate athletics, func-

tioning as an occupational-like workload environment, likely 

shape how student-athletes allocate extracurricular involve-

ment [21]. These demands constitute a high-workload context 

associated with sleep disruption, fatigue, and mental health 

strain among collegiate athletes [14, 16]. Many student-ath-

letes may selectively pursue activities that can be balanced 

with training and competition schedules, which may explain 

why some experiences coexist with athletic commitments 

while others displace athletic hours. The positive association 

between paid medical employment and athletic intensity may 

reflect strategic time use, such as concentrating clinical work 

during breaks or gap years to gain medically relevant experi-

ence without compromising athletic participation. Notably, 

non-matriculated student-athletes reported the highest levels 

of paid medical employment, suggesting that very high hour 

accumulation in this domain may not confer proportional ben-

efits. Rather than reflecting increased competitiveness, exces-

sive hours may signal time pressure or limited opportunity to 

diversify an application. This pattern supports a calibrated in-

terpretation of extracurricular engagement in which additional 

hours may reach a point of diminishing returns. 

Similar trends were observed across other activities. Teach-

ing hours demonstrated a diminishing-return pattern, with 

greater involvement associated with lower athletic intensity 

and a higher likelihood of no athletic participation, yet without 

meaningful differentiation between matriculated and non-ma-

triculated student-athletes. Paid non-medical employment 

showed a comparable pattern, reducing athletic intensity with-

out contributing to matriculation outcomes. Research and 

medical community service demonstrated a more nuanced re-

lationship in which moderate engagement was associated with 

successful matriculation, whereas very high hour totals dis-

placed athletic participation without clear additional benefit. 

Activities such as shadowing, presentations, and publications 

were consistently low-impact across analyses. Taken together, 

these findings indicate that extracurricular involvement may 

reach a threshold at which additional hours yield limited re-

turns and may instead reflect time pressures or reduced flexi-

bility to diversify one’s application. This underscores the im-

portance of strategic, balanced engagement for student-ath-

letes navigating multiple competing demands. 

These time-allocation tradeoffs likely arise within broader 
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institutional and environmental contexts. Institutional varia-

tion across collegiate athletic programs may shape these time-

allocation constraints, as scheduling demands differ by divi-

sion, sport, and competition structure, with higher-division 

contexts often imposing greater combined academic and ath-

letic workload and associated strain among student-athletes 

[22, 25]. Socioeconomic factors also influence access to ath-

letic participation, as elite sport pathways often require sub-

stantial financial resources prior to collegiate entry, yet many 

collegiate student-athletes experience financial hardship, 

highlighting the complex relationship between athletics, op-

portunity, and socioeconomic context [5]. Disparities in insti-

tutional resources, including facilities, staffing, and academic 

support infrastructure, further affect student-athletes’ health, 

academic progress, and developmental opportunities across 

NCAA programs [24]. Consistent with this, only about half of 

student-athletes report feeling comfortable seeking mental-

health support on campus, underscoring variability in institu-

tional support environments [18]. These environmental ineq-

uities may shape opportunities for engagement in research and 

service activities valued in medical school admissions, con-

tributing to variation in experiential profiles among student-

athlete applicants. 

4.4. Practical Implications for Advising 

Student-Athletes 

These findings offer several practical recommendations for 

student-athletes preparing for medical school. Prior single-in-

stitution studies have described advising access, scheduling 

conflicts with practices and competitions, fatigue, and limited 

awareness of application requirements as major barriers for 

pre-health student-athletes [26]. Our findings extend this work 

by demonstrating at a national level that these barriers are not 

merely perceived but are reflected in measurable tradeoffs be-

tween athletic commitments and application-building experi-

ences. 

First, students should prioritize quality over quantity, par-

ticularly in research, medical community service, and paid 

medical employment, domains that were consistently associ-

ated with successful matriculation. Second, student-athletes 

should recognize that paid non-medical employment and other 

low-impact activities such as shadowing and publications may 

require substantial time without meaningfully enhancing com-

petitiveness. Third, because collegiate athletics cultivates 

transferable skills such as leadership, teamwork, communica-

tion, discipline, and resilience, student-athletes should explic-

itly articulate these attributes within their applications. Finally, 

leadership and mentorship roles within athletic teams may 

serve as high-value teaching experiences that align more nat-

urally with athletic schedules than traditional teaching roles. 

To translate these findings into a practical advising resource, 

we developed a visual “Roadmap to Medical School: Student-

Athlete Edition” (see Appendix II, Figure A1), which summa-

rizes the academic benchmarks, experiential patterns, and 

strategic engagement recommendations identified in this 

study. This tool is intended to support advisors, coaches, and 

student-athletes in making informed decisions about how to 

balance athletic participation with essential application-build-

ing experiences. 

4.5. Strengths, Limitations, and Future 

Directions 

This study has several notable strengths, including its large 

national sample of nearly 280,000 applicants across five ap-

plication cycles and its use of an analytic framework that dis-

tinguishes between athletic participation and athletic intensity. 

By identifying which experiences most strongly align with 

matriculation among student-athletes, this study addresses an 

important gap in the literature and provides actionable insights 

for advising and mentorship. 

Several limitations should be considered. Experience hours 

were self-reported and may be subject to recall variability or 

institutional differences in advising practices. Hour counts 

cannot capture experience quality, leadership, or depth of en-

gagement. Institutional and environmental variability across 

collegiate athletic programs was not directly measurable in 

this dataset. Prior literature demonstrates that disparities in 

athletic scheduling demands, facilities, staffing, and academic 

support resources can influence student-athletes’ health, aca-

demic engagement, and developmental opportunities [24]. So-

cioeconomic and institutional resource differences may there-

fore contribute to observed variation in experiential engage-

ment among student-athlete applicants and represent an im-

portant area for future investigation. Although the zero-in-

flated negative binomial model appropriately addressed over-

dispersion and excess zero values, it assumes independence 

between participation and intensity processes, which may not 

fully reflect real-world behavior. The dataset also lacks detail 

regarding sport type, competitive level, or role on the team, 

and unmeasured factors such as mentorship access and socio-

economic support may influence outcomes. Finally, the obser-

vational design precludes causal inference. 

Future work should build on these findings to strengthen 

student-athlete centered advising and mentorship pathways. 

Collaboration with athletic departments and national initia-

tives may support earlier planning for research, clinical expo-

sure, and service experiences that are compatible with athletic 

schedules. Ultimately, the goal of this work is not only to de-

scribe applicant patterns, but to help create environments in 

which student-athletes can more effectively prepare strong, 

well-rounded applications and successfully matriculate into 

medical school. 

5. Conclusions 

This study provides one of the most comprehensive exami-

nations to date of how collegiate athletic participation inter-

sects with the academic and experiential factors that shape 
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medical school admissions. By distinguishing between partic-

ipation in athletics and the intensity of athletic involvement, 

we demonstrate that student-athletes are highly motivated and 

broadly engaged across many domains, yet face substantial 

structural constraints that limit the time available for high-

yield premedical activities. While athletic experience itself is 

not a barrier to academic competitiveness, successful matric-

ulation among student-athletes is most closely tied to strong 

academic performance and focused engagement in activities 

such as research and medically related community service. 

These findings indicate that the challenges faced by student-

athletes arise not from a lack of capability or motivation, but 

from the finite time available within an already demanding 

weekly schedule. 

Our findings have clear implications for advising. Student-

athletes benefit from early, deliberate planning that prioritizes 

experiences most strongly associated with matriculation and 

avoids overinvestment in activities that offer limited admis-

sions value. At the same time, the transferable skills cultivated 

through athletics align closely with competencies valued in 

medical training and should be intentionally articulated within 

medical school applications. Supporting student-athletes in 

leveraging these strengths while navigating time-intensive de-

mands requires advising structures that recognize both the 

constraints and the protective potential of supportive athletic 

environments [27]. Institutional environments that provide 

greater scheduling flexibility and academic support may ena-

ble student-athletes to pursue clinical, research, and service 

experiences more effectively alongside athletic commitments 

[23, 24]. 

More broadly, this work underscores the importance of ad-

missions processes and mentorship pathways that account for 

variation in applicants’ available time and opportunity arising 

from collegiate athletic training environments that shape both 

educational access and long-term wellbeing and burnout risk, 

while athletic backgrounds may also foster adaptive coping and 

resilience in demanding training contexts [28]. Creating envi-

ronments in which student-athletes can realistically pursue 

meaningful clinical, research, and service experiences may help 

ensure that highly capable applicants are not disadvantaged by 

the demands of their sport. As national initiatives such as Ath-

lete to Medicine continue to expand, data-driven insights such 

as those presented here can guide more equitable and effective 

preparation strategies for aspiring physician-athletes. 
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Appendix 

Appendix I: Zero-Inflated Negative Binomial Regression Models of Athletic Participation Hours 

and Premedical Experiences 

Table 4. Association Between Athletic Participation Hours and Premedical Experiences. 

Variable Count model Estimate SE p value Zero-inflated model SE p value 

Paid medical employment hours 0.0102 0.0015 <0.0001* -0.0167 0.0378 0.6590 

Paid nonmedical employment hours -0.0066 0.0017 <0.0001* -0.1271 0.0405 0.0017* 

Medical community service hours -0.0275 0.0023 <0.0001* -0.1351 0.0518 0.0091* 

Nonmedical community service hours 0.0011 0.0024 0.6450 -0.1103 0.0539 0.0405* 

Presentation hours 0.0008 0.0040 0.8360 -0.5778 0.3084 0.0610 

Publication hours -0.0056 0.0033 0.0872 -0.0248 0.0034 <0.0001* 

Research hours -0.0261 0.0020 <0.0001* -0.0204 0.0020 <0.0001* 

Teaching hours -0.0195 0.0021 <0.0001* 0.0121 0.0021 <0.0001* 

Shadowing hours 0.0039 0.0084 0.6450 -6.417  –  – 

* p < 0.05. 

Note: Estimates from zero-inflated negative binomial regression models evaluating associations between athletic participation hours and other 

premedical experience hours. The zero-inflated component for shadowing could not be estimated because of quasi-complete separation (lack 

of variation in zero values). 

Appendix II: Roadmap to Medical School: Student-Athlete Edition 

 
Figure A1. A visual synthesis of academic benchmarks, experiential engagement patterns, and strategic recommendations derived from the 

study findings. 
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