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differences in grit scores based on medical 
student sex assigned at birth, gender identity, 
sport participation history, and sport injury 
history. 

Results
There were 99 respondents with a median 

age of 25.7 (IQR 23.7-27.7) (Table 1). 
Respondents were 75% female (N  74) and 
74% (N  73) woman-identifying. Grit scores 
were not normally distributed, with a mean 
grit score of 4.3 (SD 4.6) and median grit score 
of 3.9 (IQR 0.7). Prior sport participation was 
reported by 90.9% of participants, 49 (54%) 
of whom participated in a sport beyond high 
school. The median grit score reported among 
athletes was 4.0 (IQR 0.6) while median grit 
among those without sport participation 
history was 3.5 (IQR 1.2). Female and 
woman-identifying respondents recorded 
median grit scores of 4.0 (IQR 0.7). Male and 
man-identifying respondents had a median 
grit score of 3.8 (IQR 0.7). One respondent 
identifying as gender non-binary/non-
conforming recorded a grit score of 4.3 (IQR 
0.0). There were no statistically significant 
differences in grit score based on sex at birth 
or gender identity. Among respondents with 
sport participation or injury history, there was 
no significant difference in grit based on sex 
or gender. Those with injury histories were 
able to return to the same competition level 
at a rate of 85%, with no significant difference 
in return to sport outcomes by sex or gender. 

Discussion
Among our study population of medical 

students, we observed higher median grit 
scores among female and woman-identifying 
respondents and those with a history of sport 
participation. While female and woman-
identifying respondents recorded median 
grit scores (4.0, IQR 0.7) that were in both 
cases higher than those recorded among 
respondents of other sex or gender identities, 
there were no significant differences in 

Introduction
Defined as passion and perseverance in 

pursuit of long-term goals, grit is a psychological 
trait that has been found to predict the ability 
to overcome challenges.1 From educational 
attainment level and undergraduate grade 
point averages to retention among military 
trainees and general surgery residents, grit 
has demonstrated predictive value for various 
measures of success.1-3 Among orthopaedic 
patient populations, preoperative grit score 
has been positively correlated with patient-
reported functional outcome scores in the 
year following anterior cruciate ligament 
reconstruction surgery.4,5 In studies involving 
medical students, traits such as self-esteem 
and empathy have been linked to grit scores,6 
which have been found to be higher in the 
medical student population compared with 
that of the general population.1,6,7 To our 
knowledge, medical student grit has not been 
explored through the combined lenses of 
sex, gender, and sport participation history. 
The purposes of our study were to improve 
understanding of whether medical student grit 
differs from that of the general population and 
determine which factors may be correlated 
with grit variation among medical students. 

Methods
After obtaining IRB approval, we designed 

a questionnaire consisting of the original 
12-item grit survey and additional questions 
regarding demographic information, sport 
participation history, and sport injury history. 
Sport participation history accounted for 
nature of the sport (team or individual), 
and competition level prior to, during, and 
beyond high school. Sport injury history 
included duration of time away from sport 
due to the injury and whether the respondent 
was able to return to prior level of play. 
The questionnaire was distributed among a 
geographically diverse selection of medical 
school student bodies. Data analysis was 
conducted using descriptive statistics and 
non-parametric statistical testing to assess for 
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Table 1. Participant Characteristics and Grit Scores. 

    Median (IQR)  
or n (%)

Median Grit Score 
(IQR)

P-value

Age  25.7 (2.0) - 0.692

Sex at birth Male 25 (25) 3.8 (0.7) 0.093

Female 74 (75) 4.0 (0.7)

Gender Identitya  Man 25 (25) 3.8 (0.7) 0.156

Woman 73 (74) 4.0 (0.7)

Non-Binary/Non-Conforming 1 (1) 4.3 (0.0)

History of Sport Participation Yes 90 (91) 4.0 (0.6) 0.163

No 9 (9) 3.5 (1.2)

Primary Sport Individual Sportb 40 (44) 3.9 (0.6) 0.566

Team Sportc 50 (56) 4.0 (0.5)

Performance Athleted 11 (12) 3.8 (0.3) 0.437

Non-performance Athlete 79 (88) 4.0 (0.6)

Latest Time of Sport Participation Prior to High School 7 (8) 4.1 (0.5) 0.701

During High School 34 (38) 3.9 (0.6)

After High School 49 (54) 4.0 (0.6)

Level of Sport Participation (Prior to 
High School)

Recreational 15 (17) 3.8 (0.4) 0.775

Club Team 35 (39) 3.9 (0.7)

School Team 25 (28) 3.8 (0.6)

Level of Sport Participation (During 
High School)

Recreational 5 (6) 4.0 (0.3) 0.532

Club Team 10 (12) 3.8 (0.9)

Junior Varsity 51 (63) 3.9 (0.6)

Varsity 15 (19) 4.1 (0.4)

Level of Sport Participation (After 
High School)

Recreational 21 (43) 3.7 (0.8) 0.079

College Club Team 11 (22) 4.2 (0.5)

Division III Varsity 7 (14) 4.2 (0.3)

Division I, Professional/Pre-Professional 10 (20) 4.1 (0.4)

Prior Sports Injury Yes 59 (60) 4.0 (0.6) 0.192

No 40 (40) 3.8 (0.7)

Time off for sports injury? Yes 48 (81) 4.0 (0.6) 0.845

No 11 (19) 4.1 (0.6)

Length of time off for sports injury No time off 11 (19) 4.1 (0.6) 0.650

1-6 weeks 19 (32) 3.8 (0.7)

7-12 weeks 16 (27) 4.0 (0.5)

>12 weeks 13 (22) 3.8 (0.8)

Able to fully return to same sport and 
level after injury?

Yes 50 (85) 4.0 (0.5) 0.381

Noe 9 (15) 3.9 (1.1)
a No subjects selected transgender or prefer not to say. 
b Individual sports include track/cross-country, swimming, diving, horse-back riding, gymnastics, figure skating, tennis/squash/racquetball, cycling, and wrestling.  
c Team sports include dance, soccer, baseball/softball, cheer, hockey, volleyball, basketball, lacrosse, football, and rowing. 
d Performance athletes include cheerleaders, dancers, figure skaters, and gymnasts. 
e 1 subject changed sports, 7 subjects played the same sport but at a decreased level or time spent participating, and 2 subjects stopped playing sports altogether. 9 of these subjects changed their sports 
participation to prevent re-injury and 1 to avoid pain. 
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when comparing female or woman-identifying medical 
students with male or man-identifying medical students 
regardless of sport participation or sport injury history.
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grit score based on sex at birth or gender. This result is 
consistent with prior studies examining medical student 
populations for differences in grit based on demographic 
factors7. Similarly, a higher but not statistically significant 
median grit was reported among athletes (4.0, IQR 0.6) 
compared with those without sport participation history 
(3.5, IQR 1.2). At 4.3, the mean grit score of medical student 
respondents was higher than the previously recorded 
general adult population mean (3.41-3.65). This result is 
consistent with previously reported medical student grit 
means.6,7

Conclusion
Our study did not identify any significant differences 

in grit scores among medical students when comparing 
respondents based on sex, gender identity, sport 
participation history, or sport injury history. We provide a 
cross-sectional sample of medical student grit scores that 
are higher than those observed in the general population, 
with data demonstrating no significant difference in grit 
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