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Background

Ultimate Frisbee is a rapidly growing sport played in all levels of competition in men’s,
women’s, and coed divisions. Despite widespread popularity, there remains a lack of
research on injury risk and prevalence during a season.

Purpose

To determine the prevalence of injuries among elite club-level men and women Ultimate
Frisbee players and to identify elements associated with injury during a single season.

Study Design

Descriptive epidemiological study.

Methods

Voluntary preseason and postseason online surveys were distributed to local elite
club-level Ultimate teams in 2019. Surveys assessed players’ lifetime Ultimate-associated
injury history, injury status, training regimen, and other related elements.

Results

Fifty-seven and 84 players were eligible to complete the preseason and postseason
surveys, respectively. Prior to the 2019 season, 97% of female respondents and 100% of
male respondents reported a previous Ultimate-related injury in their career, with all
reporting a prior lower extremity injury. During the 2019 season, 56% of respondents
reported being injured, and 12% missed one month or more of the season, with 88% of
injured players reporting a lower extremity injury. Men reported more ankle and calf
injuries than women, and there was a strong negative correlation between time missed
due to injury during the 2018 season and the number of days per week spent
weight-training and accumulated training.

Conclusion

There is a high prevalence of lower extremity injury among elite club-level Ultimate
players during a single season and pervasive lower extremity injury history may
contribute to high injury prevalence. Observed injury patterns suggest targeted
interventions including Nordic Hamstring Exercises and balance and proprioceptive
training may decrease injury risk. Further research into this topic is needed to help reduce
injury in these athletes.

Levels of Evidence
Level 3.
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Table 1: Preseason and postseason survey information

Preseason Survey Data

Postseason Survey Data

Age

Number of years playing Ultimate

History of Ultimate-related injury

Time missed due to injury during 2018 season

History of Ultimate-related surgery

Number of days/week participating in Ultimate, weight training,
and cross-training

e Injury during 2019 season

e Time missed due to injury during 2019 season

e Number of days/week participating in Ultimate, weight training,
and cross-training

INTRODUCTION

Ultimate Frisbee, or simply “Ultimate,” is a rapidly growing
non-contact sport played in all levels of competition in
men’s, women’s, and coed divisions. In 2015, the Olympic
Committee officially recognized Ultimate!, bringing it one
step closer to inclusion in the Olympic Games. USA Ulti-
mate reports an estimated seven million Ultimate players
across 80 countries.? Despite this large player base, there is
a lack of research on injury prevalence and risk. In a retro-
spective analysis of collegiate club sports injuries reported
by a local sports clinic, Ultimate athletes had higher injury
rates than other non-contact sports and comparable injury
rates to rugby athletes.3 These findings suggest Ultimate
athletes are at higher risk of injury, and specific aspects of
Ultimate may increase the risk of injury relative to other
non-contact sports. Two retrospective studies described in-
juries incurred in the Ultimate tournament setting,%> but
no studies have described injury prevalence or identified in-
jury risk factors during an elite club-level season.

The purpose of this study was to determine the preva-
lence of injuries among elite club-level men and women
Ultimate Frisbee players and to identify elements associ-
ated with injury during a single season. This study focused
on elite club-level players, which currently represents the
highest level of competition in Ultimate.

METHODS
DATA COLLECTION

Preseason and postseason online surveys were designed by
a single author to evaluate Ultimate players’ demographics,
lifetime Ultimate-associated injury/surgical history, current
injury status, and other related elements (Table 1). This
study was reviewed by the University of Washington Insti-
tutional Review Board and designated exempt.

Team captains of the top men’s and women’s club teams
from a single geographic region were contacted to inform
players of the nature of this study and their team’s volun-
tary involvement. All members of teams contacted were at
least 18 years of age, and each team had 28 players. The
women’s team had a member added prior to the season, re-
sulting in a total 28 men and 29 women eligible to complete
the preseason survey. The preseason online survey was dis-
tributed before the start of the 2019 season (May through
October). After the completion of the season, which culmi-
nates in a national competition, the postseason online sur-
vey was distributed. The top coed team from the region was

also asked to participate in the postseason survey, result-
ing in a total 42 men and 42 women eligible to complete the
postseason survey.

INJURY STATUS, SITE, AND SEVERITY

Injury status was based on self-reported injuries, and play-
ers were considered injured if any injury was reported. Play-
ers also reported time missed during the 2018 or 2019 sea-
son due to injury (preseason and postseason surveys,
respectively) and options included durations of N/A, <1
week, 1 week — 1 month, 1 month - 3 months, and >3
months. In preseason surveys, athletes reported their life-
time Ultimate-associated injury history. In postseason sur-
veys, athletes reported injuries sustained during the 2019
Ultimate season. Injuries were classified into one of three
injury regions: upper extremity, lower extremity, and head/
neck/trunk. Injuries involving or distal to the hip joint were
considered lower extremity injuries, injuries involving or
distal to the shoulder joint were considered upper extremity
injuries, and injuries to the head, neck, or trunk were cat-
egorized as head/neck/trunk injuries. During survey data
compilation, players’ descriptions of injury were used to
verify appropriate categorization into the three injury re-
gions.

TRAINING REGIMEN

Training was categorized into the following categories: Ul-
timate, cross-training, and weight-training. Players were
asked to report the average number of days per week spent
doing each type of training in the four weeks prior to com-
pleting the preseason and postseason surveys. Players’ ac-
cumulated training was then determined by the sum of
training days per week for all three categories. Ultimate
training was defined as days per week of engaging in Ul-
timate play. Weight-training was defined as days per week
engaging in weight training. Cross-training was defined as
days per week spent doing any type of training other than
playing Ultimate or weight-training.

STATISTICAL ANALYSIS

After the 2019 season, survey results were collected from
the online survey host site and compiled in Microsoft® Excel
2010. All surveys completed were included for analysis. The
sample correlation coefficient (r) was used to determine lin-
ear correlations. Independent t-test comparisons were used
when comparing means and y 2 comparisons were used
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Table 2: Preseason and postseason comparisons by participation in various training programs

Preseason
Men Women t-

value

Average days/week playing 2.7 2.4 -0.48
Ultimate

Average days/week cross- 4.1 34 -0.95
training

Average days/week weight- 3.1 2.5 -1.07
training

Average accumulated training 9.9 8.4 -1.1

days

Postseason
p-value Men Women t- p-value
value
0.63 32 24 -2.05 0.047*
0.35 1.9 2.2 0.69 0.5
0.29 1.2 1.2 -0.01 0.99
0.28 6.3 5.8 -0.5 0.62

when comparing proportions to determine statistically sig-
nificant differences, using p < 0.05 as a threshold for signif-
icance.

RESULTS
DEMOGRAPHICS, TRAINING, SURVEY COMPLETION

Of the 57 eligible athletes, 44 (77%) completed the presea-
son survey. There were no statistical differences when com-
paring men and women in age (29.4 vs. 28.9, t=-0.41, p =
0.67), years of playing Ultimate (11.9 vs. 12.3,t=0.33, p =
0.76), or Ultimate-related surgical history (48% vs. 40%, x 2
=0.25, p = 0.62). There were no statistical differences com-
paring men and women by training regimen (Table 2). No-
tably, preseason surveys were completed by 29 female play-
ers but only 15 male players (100% vs. 54%, x 2 =15.5,p =
0.0001).

Postseason surveys were completed by 23 female players
and 18 male players (55% vs. 43%, x2 = 0.57, p = 0.45).
Men reported playing Ultimate more days per week, on av-
erage, than women (3.2 vs. 2.4, t = -2.05, p = 0.047) in the
4 weeks prior to completing postseason surveys. There were
no other statistical differences between men and women re-
garding other training regimens (Table 2).

PRESEASON INJURY SURVEY

Preseason surveys showed 43 (98%) players reported a pre-
vious Ultimate-related injury in their career, and 29 (66%)
players had previous Ultimate-related injuries in more than
one injury region (Table 3). All players reporting previous
Ultimate-related injury had an injury to their lower extrem-
ity. The most common injuries reported involved players’
hamstrings (14), ankle (13), ACL (8), shoulder (14), and back
(11). Other commonly reported Ultimate-related injuries
suffered during a previous season are outlined in Table 4.
During the 2018 season, 39 (89%) players missed some time
due to injury, with 12 (27%) players missing one month or
longer (Table 3).

Women had a higher prevalence of previous foot injuries
(31% vs. 0%, x2 =5.7, p = 0.017), while men had a higher
prevalence of ankle injuries (47% vs. 17%, x2 = 4.4, p =
0.04). There were no other gender differences in previous
injury prevalence. A larger proportion of men missed one

week or more of the 2018 season due to injury compared to
women (73% vs. 31%, x 2=6.9, p=0.009) (Table 3).

There was a strong negative correlation between amount
of time missed due to injury during the 2018 season and
days per week spent weight training (r = -0.92, p = 0.026)
(Figure 1) and accumulated training days (r = -0.96, p =
0.01) (Figure 2) in the four weeks prior to players complet-
ing the preseason survey. There was a nonsignificant nega-
tive correlation between the amount of time missed during
the 2018 season and days per week spent playing Ultimate
(r=-0.69, p = 0.20) and cross-training (r = -0.74, p = 0.15)
in the four weeks prior to players completing the preseason
survey.

POSTSEASON INJURY SURVEY

Postseason surveys showed that 26 (63%) players were in-
jured during the 2019 season, with 23 (56%) reporting a
lower extremity injury and 8 (20%) players reporting in-
juries in more than one injury region. The lower extremity
was the most injured region, with hamstring (8), ankle (7),
and back (3) injuries being the most common injuries re-
ported. Other commonly reported injuries suffered during
the 2019 season are outlined in Table 4. A majority of play-
ers (63%) reported missing some time during the season
due to injury, and 5 (12%) missed a month or longer (Table
3).

Compared to women, men had a higher prevalence of an-
kle (33% vs. 4%, x2 =5.9, p = 0.01) and calf (17% vs. 0%,
X2 = 4.1, p = 0.025) injuries. There were no other differ-
ences in injury prevalence by gender. There were no dif-
ferences in time missed due to injury by gender during the
2019 season (Table 3). There were nonsignificant negative
correlation sbetween amount of time missed due to injury
during the 2019 season and days per week spent cross-
training (r = -0.73, p = 0.27), weight training (r = -0.28, p =
0.72), and accumulated training days (r = -0.53, p = 0.47) in
the four weeks prior to players completing the postseason
survey. There was a nonsignificant positive correlation be-
tween amount of time missed due to injury during the 2019
season and days per week spent playing Ultimate (r = 0.91,
p =0.092) in the four weeks prior to completion of the 2019
postseason survey.
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Table 3: Injury history (preseason), injury occurrence (postseason), injury region, and time
missed compared by sex

Preseason

Men (%) Women (%) Total (%)
History of Ultimate-related injury 15/15(100) 28/29 (97) 43/44 (98)
Lower Extremity 15/15(100) 28/29(97) 43/44(98)
Upper Extremity 9/15 (60) 12/29 (41) 21/44(48)
Head/Neck/Trunk 4/15(27) 10/29 (34) 14/44 (32)
Time missed during 2018 season:
none 0/15(0) 5/29(17) 5/44(11)
<1wk 4/15(27) 15/29 (52) 19/44 (43)
1wk - 1mo 5/15(33) 3/29(10) 8/44 (18)
1-3mo 5/15(33) 3/29(10) 8/44(18)
>3 mo 1/15(7) 2/29(7) 3/44(7)
season 0/15(0) 1/29(3) 1/44(2)
Postseason

Men (%) Women (%) Total (%)
Injured during 2019 season 13/18(72) 13/23(57) 26/41(63)
Lower Extremity 11/18 (61) 12/23(52) 23/41(56)
Upper Extremity 1/18 (6) 4/23(17) 5/41(12)
Head/Neck/Trunk 4/18(22) 4/23(17) 8/41(20)
Time missed during 2019 season:
none 6/18 (33) 9/23(39) 15/41(37)
<1wk 4/18(22) 5/23(22) 9/41(22)
1wk -1mo 5/18 (28) 7/23(30) 12/41(29)
1-3mo 3/18(17) 2/23(9) 5/41(12)
>3 mo 0/18(0) 0/23(0) 0/41(0)
season 0/18(0) 0/23(0) 0/41(0)

p-value
047
047
0.25
0.6

0.09
0.12
0.06
0.06
0.98
0.47

p-value
0.32
0.58
0.28
0.7

0.71
0.97
0.86
0.44
N/A
N/A

Table 4: Number and commonly reported injuries by injury region, (n=44 preseason, n=41
postseason)

Preseason Injury Survey - Lifetime History of Ultimate-related Injury?

Total Commonly Reported Injuries
Lower Extremity 43 Hamstring strain (14), ankle sprain (13), ACL tear (8)
Upper Extremity 21 Shoulder/rotator cuff injury (9), shoulder/AC dislocation (5)
Head/Neck/Trunk 14 Middle/lower back pain (11), concussion (1)

Postseason Injury Survey - Injury During 2019 Season?

Total Commonly Reported Injuries
Lower Extremity 23 Hamstring strain (8), ankle sprain (7)
Upper Extremity 5 Shoulder/rotator cuff injury (1), shoulder impingement (1), lateral epicondylitis (1)
Head/Neck/Trunk 7 Middle back pain (3), concussion (1)
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Figure 2: Time Missed During the 2018 Season vs Accumulated Training Days

DISCUSSION

There was a high injury prevalence in the 2019 season, with
13 (57%) women and 13 (72%) men reporting injuries sus-
tained during the season. Additionally, nearly all preseason
respondents reported a history of injury while playing Ulti-
mate, with 28 (97%) women and 15 (100%) men suffering a
previous Ultimate-related injury. All 43 players reporting a
lifetime history of Ultimate-related injury reported a previ-
ous lower extremity injury. As seen in other studies on Ul-
timate injuries,3~6 lower extremity injuries made up a large
proportion of injuries during the 2019 season, with 12 (92%)
injured women and 11 (85%) injured men reporting a lower
extremity injury.

Thigh injuries were common in both men and women,

largely represented by hamstring injury. Given the high
hamstring injury prevalence, more emphasis should be
placed on hamstring injury prevention. Incorporating
Nordic Hamstring Exercises (NHE) in both amateur and pro-
fessional soccer players’ training regimen has been shown
to reduce hamstring injury incidence.”~ Given soccer and
Ultimate players’ similar in-game activity patterns like
sprinting and cutting, the benefits seen in soccer players
from NHE may translate to Ultimate players. FIFA 11+ is a
warmup program originally designed for injury prevention
for soccer players!0 that was subsequently found to reduce
injury when implemented by elite male basketball play-
ers.!l Similar to FIFA 11+'s success in basketball players,
NHE’s protective factors may translate to Ultimate players
when incorporated into warmup and training regimens as a
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potential risk reduction tool.

Noteworthy differences in injury prevalence when com-
paring genders were men sustaining more ankle (33% vs.
4%, x2 = 5.9, p = 0.01) injuries than women. The high
prevalence of ankle injuries in male Ultimate players sug-
gests they may benefit from increased balance and proprio-
ceptive training.12-17 Multiple studies have shown balance
and proprioceptive training decreased the incidence and re-
currence of ankle injuries in multiple sport populations,
including soccer, basketball, and football, and this bene-
fit may also translate to Ultimate players. Another factor
that may be contributing to the high prevalence of lower
extremity injury is the extensive history of previous lower
extremity injury. Previous lower extremity injury has been
shown to be an intrinsic risk factor for calf and hamstring
injuries.18-20 Preseason survey results show 28 (97%)
women and 15 (100%) men had a previous lower extremity
injury, identifying this population as one that is implicitly
at increased risk of calf and hamstring injury, and poten-
tially contributing to the high lower extremity injury preva-
lence.

Due to field and player availability, Ultimate players fre-
quently train for extended periods on weekend back-to-
back days. Additionally, players may see a sudden increase
in play during weekend tournaments where they routinely
have three to four games per day. Currently, it is unclear
what effect, if any, this erratic pattern of training and com-
petition has on players’ injury risk. Chronic workload is de-
fined as the average workload over a four-week span?! and
previous studies have shown that both weight training?2-23
and increased chronic workload24:25 have a protective effect
on injury risk. In preseason and postseason surveys, chronic
workload was approximated by calculating players’ average
accumulated training in the 4 weeks prior to completing a
survey. Preseason survey results showed a strong negative
correlation between time missed due to injury during the
2018 season and both players’ reported weight training days
per week (r=-0.92, p = 0.026) and accumulated training (r =
-0.96, p = 0.01). These results suggest that players who re-
ported more weight training days per week and more accu-
mulated training days missed less time due to injury. While
this is consistent with previous studies demonstrating the
protective effects of weight training and increased chronic
workload, the interpretation of this observed correlation is
unclear due to several limitations. The use of players’ re-
ported training regimen as approximations of their weight
training or chronic workload is non-validated. Other lim-
itations, including training duration and intensities being
unstandardized and training days per week being self-re-
ported by players, make it unclear how accurately reported
training regimens represent a player’s weight training or
chronic workload prior to injury. Furthermore, postseason
survey results did not redemonstrate this negative correla-
tion, warranting cautious interpretation of this association.
Nonetheless, these findings identify athlete workload mon-
itoring as an important area of research to understand the
relation between the unique training and competition pat-
terns of Ultimate athletes and injury risk.

Preseason surveys revealed that only one (2%) player
reported a history of concussion while playing Ultimate,
and postseason surveys found only one (2%) concussion re-

ported during the 2019 season, in contrast to a previous
study reporting 26% of players acknowledged a concussion
while playing Ultimate.26 One possible contributing factor
to the lower number of concussions in the current study is
the under-reporting of concussions. The previous study?22
found only 80% of players believed they could recognize
when they or a teammate sustained a concussion, indicat-
ing there is likely a subset of players who may incorrectly
report not suffering a concussion. Additionally, the small
sample size in this study may underrepresent the true
prevalence of concussion in Ultimate players.

LIMITATIONS

This study used an online, voluntary survey and is implicitly
limited by reporting bias. Additionally, low survey comple-
tion rates, particularly in the preseason male and postsea-
son survey populations, limit the strength of study findings.
Preseason and postseason survey results were not directly
compared for reasons of limiting recall bias, different ques-
tions between surveys, and different subject groups com-
pleting the respective surveys due to the addition of the 3td
local coed Ultimate team to the postseason survey group.
The accuracy of some survey responses was another limi-
tation. Injury classification was based on self-reported de-
scriptions by players, without verification by a medical pro-
fessional, making the accuracy of reported injuries unclear.
Finally, the interpretation of players’ training regimen and
its relation to injury risk is uncertain due to several lim-
itations. Days per week spent training was self-reported
by players without standardization of intensity or duration
necessary to qualify as a “day” of training, limiting con-
clusions that can be extrapolated by players’ training regi-
mens. Furthermore, due to this study’s design, players’ in-
season training regimens prior to injury cannot be
confidently determined, precluding a causal relationship
between training regimen and injury. Lastly, the clinical
significance of the observed correlation between time
missed due to injury and training regimen in preseason re-
sults is unclear due to reasons previously described and
warrants cautious interpretation. Despite these limitations,
this is the first study to evaluate the prevalence of injury
during an Ultimate season for both elite club-level men and
women players and association with possible elements that
may contribute to injury in this rapidly growing sport.

CONCLUSION

The results of the current study indicate that there was a
high prevalence of self-reported injury among elite club-
level male and female Ultimate athletes during the 2019
season, with 88% of injured players reporting a lower ex-
tremity injury. Hamstring and ankle injuries were the most
commonly reported lower extremity injuries, and men re-
ported more injuries involving the ankle and calf than
women. The high prevalence of hamstring and ankle in-
juries suggest that club-level Ultimate athletes may benefit
from targeted interventions, including Nordic Hamstring
Exercises, focused warm-up, and balance and propriocep-
tive training to decrease injury risk. Further research into
injury in Ultimate players is needed to help reduce injury in
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