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Background: There is limited research regarding the impact of workload on injury risk specific to women’s soccer. Wearable
global positioning system (GPS) units can track workload metrics such as total distance traveled and player load during games and
training sessions. These metrics can be useful in predicting injury risk.

Purpose: To examine the relationship between injury risk and player workload as collected from wearable GPS units in National
Collegiate Athletic Association (NCAA) Division I women’s soccer players.

Study Design: Case-control study; Level of evidence, 3.

Methods: Lower extremity injury incidence and GPS workload data (player load, total distance, and high-speed distance) for 65
NCAA Division I women’s soccer players were collected over 3 seasons. Accumulated 1-, 2-, 3-, and 4-week loads and acute-to-
chronic workload ratios (ACWR) were classified into discrete ranges by z-scores. ACWR was calculated using rolling averages and
exponentially weighted moving averages (EWMA) models. Binary logistic regression models were used to compare the 7:28 rolling
average and EWMA ACWRs between injured and noninjured players for all GPS/accelerometer variables. The prior 1-, 2-, 3-, and
4-week accumulated loads for all GPS/accelerometer variables were compared between the injured and uninjured cohorts using
2-sample t tests.

Results: There were a total of 53 lower extremity injuries that resulted in lost time recorded (5.76/1000 hours “on-legs” exposure
time; 34 noncontact and 19 contact injuries). The prior 2-week (7242 vs 6613 m/s2; P¼ .02), 3-week (10,533 vs 9718 m/s2; P¼ .02),
and 4-week (13,819 vs 12,892 m/s2; P¼ .04) accumulated player loads and 2-week (62.40 vs 57.25 km; P¼ .04), 3-week (90.97 vs
84.10 km; P ¼ .03), and 4-week (119.31 vs 111.38 km; P ¼ .05) accumulated total distances were significantly higher for injured
players compared with noninjured players during the same time frames. There were no significant differences in player load, total
distance, or high-speed distance ACWR between injured and noninjured players for both the rolling averages and EWMA
calculations.

Conclusion: Higher accumulated player load and total distance, but not ACWR, were associated with injury in women’s soccer
players.
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Participation in women’s soccer has been growing, as a
recent FIFA (Fédération Internationale de Football Associ-
ation) survey reported that over 13 million girls and women
are playing organized soccer worldwide.19 Increased com-
petition in high-level environments has brought on greater
performance expectations for women’s soccer athletes.
Players can run over 10 km in a 90-minute game and often
play multiple games per week.27,40

With these increased performance expectations come
increased injury risk.4,16,31,45-47 While many factors con-
tribute to injury,56 high cumulative workloads and

spikes in player workloads have been associated with
increased risk of injury in soccer and other
sports.3,6,7,15,27,29,36 These studies, however, have all
been conducted with data from male soccer players or
male athletes in other sports, with few studies investi-
gating female athletes.

Technological advances in player load tracking using
wearable global positioning system (GPS) units have
allowed new avenues for quantifying workload and optimiz-
ing player performance to emerge. Wearable GPS units can
track metrics such as total distance traveled, distance trav-
eled at high and low speeds, number of accelerations/decel-
erations, and player load (a calculation based on triaxial
acceleration) during games and training sessions.15 These
metrics are not only helpful for monitoring load and
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planning the intensity of training sessions but may also be
useful in predicting injury risk.6,7

According to the International Olympic Committee Con-
sensus Statement on Load in Sport and Risk of Injury,50

high accumulated loads have been shown to be a risk factor
for injury in multiple sports, including soccer. As such, using
metrics collected from GPS units to monitor cumulative load
and distance may be valuable for injury prevention. Investi-
gations using GPS data to study injuries in male soccer
players have found that injured players had increased cumu-
lative distance and a higher number of accelerations leading
up to their injury.7,15 In addition to cumulative load mea-
surements, the acute-to-chronic workload ratio (ACWR), a
measure of an athlete’s relative load, is another way to uti-
lize GPS data to monitor injury risk.6,7,29,30,36 The ACWR is
typically calculated by dividing an athlete’s acute load
(between 3 and 7 days in duration) by the chronic load
(between 3 and 6 weeks in duration).27,29,30

Despite the popularity of women’s soccer, there is limited
research regarding the impact of workload on injury risk
specific to the women’s game, with most studies focusing on
men’s soccer. A recent systematic review found 20 articles
investigating ACWR across various professional sports,
and none of the studies included female athletes.1 It has
been shown that women have different injury risk profiles
compared with men.11 As such, it is valuable to investigate
the link between external workload and injuries specific for
women’s soccer players. The purpose of this study was to
examine the relationship between injury risk and workload
as collected from wearable GPS units in National Collegiate
Athletic Association (NCAA) Division I women’s soccer
players. We hypothesized that a higher player workload
measured by wearable GPS devices would be associated
with increased injury incidence.

METHODS

Participants

Institutional review board approval was obtained prior to
conducting the study. A retrospective analysis of prospec-
tively collected data from 74 college women’s soccer players
from 1 NCAA Division I team was performed. The players
trained on a full-time basis and played their competitive
seasons between the months of August and December;
3 separate seasons between 2017 and 2019 were included.
Due to the differences in movement and positional require-
ments, goalkeepers (n ¼ 4) were excluded from this study.
In addition, players who were unavailable for an entire

season were excluded (n ¼ 5), resulting in 65 individual
soccer seasons included for analysis.

Quantifying Workload

Workload was quantified using commercially available
GPS units (Catapult OptimEye; Catapult Sports). These
units are outfitted with triaxial accelerometers, gyroscopes,
and magnetometers that assess full-body acceleration vec-
tors at a sampling frequency 100 Hz. The units also oper-
ated in a nondifferential mode at a sampling frequency of
10 Hz. Each player was assigned a GPS unit to wear for all
practices and games for the duration of each season. The
GPS units were positioned between the scapulae and
secured in a custom vest. Following each session, data were
downloaded using commercially available software (Cata-
pult Innovations). These GPS have been shown to be a valid
and reliable method to track training and game loads.52

The primary variables of interest included player load,
total distance, and high-speed distance, all variables that
have been validated for quantifying an athlete’s external
load.43 Based on previous research quantifying running
profiles in female soccer players,39 high-speed distance was
defined as accumulated distance where players ran at
8 mph (12.9 km/h) or greater. Player load was calculated
from the Catapult analytics platform using a Cartesian for-
mula incorporating triaxial acceleration:

Player load

¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ax tð Þ � ax t�1ð Þ
� �2 þ ay tð Þ � ay t�1ð Þ

� �2 þ az tð Þ � az t�1ð Þ
� �2

100

s
;

where ax is the side-to-side acceleration, ay is the
anterior-posterior acceleration, and az represents the ver-
tical acceleration at any given time, t.

All players who were available to participate in training
sessions and games were required to wear their GPS unit,
and compliance was 95.3% (7654 of 8032 sessions). Based
on previous methodology, for training sessions in which
data were not available due to a player’s not wearing her
GPS monitor or the GPS monitor’s not turning on, we esti-
mated the player’s training session data by calculating the
team averages for that day.

Definition of Injury

Injury information was documented by the team athletic
trainer or team physician at the time of injury and stored
in a local student-athlete injury database or hospital
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medical records system. Only time-loss injuries affecting
the lower extremity, defined as one that caused the athlete
to miss at least 1 subsequent practice or game,20 and lower
extremity injuries were included in this study. Injuries
were classified based on the consensus statement on injury
definitions in soccer, as follows: minimal (1-3 days missed),
mild (4-7 days missed), moderate (1-4 weeks missed), or
severe (>4 weeks missed).20 Injuries were also categorized
by body part (knee, foot and ankle, thigh, hip, and lower
leg). The mechanism in which a participant acquired the
injury was classified as contact or noncontact.

Data Analysis

Data were categorized into weekly blocks from Monday to
Sunday. Every time a player participated in a training
session or game, the data were analyzed in 2 ways. First,
for each week throughout the season (August through
December in each year tracked), the previous 1-week, 2-
week, 3-week, and 4-week cumulative loads were calcu-
lated. The loads were then classified into 6 discrete ranges
from very low through to very high using z-scores as
described previously.6,7 Second, ACWRs were calculated.

Rolling average ACWRs were calculated by dividing the
average acute workload (past 7 days) by the average
chronic workload (past 28 days). In addition, an exponen-
tially weighted moving average (EWMA) model was used,
which has been shown to be a more sensitive indicator of
injury risk than rolling averages.41 For a given day, the
EWMA was calculated as follows:

EWMAtoday ¼ Loadtoday � la þ 1� lað Þ � EWMAyesterday

where la is a value between 0 and 1 that represents the
degree of decay, with higher values decaying older observa-
tions in the model at a faster rate. The la was calculated as
follows:

la ¼ 2= N þ 1ð Þ

where N is the chosen time decay constant, with N ¼ 7
used to represent acute workloads and N ¼ 28 used to rep-
resent chronic workloads. The EWMA ACWR value was
calculated by obtaining the EWMAtoday for acute workload
and dividing this value by the EWMAtoday for chronic work-
load. To begin the EWMA calculation, the first observation
in the series is recorded arbitrarily as the first workload
value in the series. From this value, the EWMA calculation
can be used for ACWR calculation as previously
described.41,55 For all ACWRs, a value of greater than 1
represents an acute workload greater than the chronic
workload and vice versa. The ACWRs were also divided
based on z-scores.

Statistical Analysis

Injury incidence was determined by dividing the total num-
ber of injuries by the “on-legs” exposure time (defined as the
amount of time that a player was actively participating in a
training session or game) and reported as rates per
1000 hours. Injury risks were calculated as the number of

injuries sustained relative to the number of exposures to
each workload classification. Binary logistic regression
models were used to compare the ACWRs between injured
and noninjured players for all GPS/accelerometer vari-
ables. These regression models were performed for both the
rolling average and the EWMA ACWR calculations. Odds
ratios and 95% CIs were calculated to determine the injury
risk for given ACWRs. Correlation among EWMA and sim-
ple rolling average ACWR calculations was performed
using Pearson correlation coefficient. An a priori sample
size calculation was performed with the simple ACWR
using an estimated population SD of 1.5. With a minimum
of 48 injured players matched to noninjured players by date
of injury, this study has 90% power to detect an ACWR
difference of 1 point at an alpha of .05 (G*Power version
3.1).18

As the result of the week-to-week variation in load over
the course of the season, each player injury was then
matched by season and week to uninjured players for that
same week. Shapiro-Wilk tests for normality were con-
ducted on the weekly cumulative loads for all GPS/acceler-
ometer variables, and all data were normally distributed.
These variables were compared between the injured and
uninjured cohorts using 2-sample t tests with an alpha level
of .05 set as significant. R Foundation for Statistical Com-
puting (Version 4.0.0) was used for analysis.

RESULTS

A total of 53 lower extremity injuries that resulted in lost
time (5.76/1000 hours “on-legs” exposure time) were
recorded for the duration of the study (2017, 5.05/1000
hours; 2018, 7.54/1000 hours; 2019, 4.91/1000 hours),
including 34 noncontact and 19 contact injuries. For each
game, only those who played in the game were included for
analysis. Of the contact injuries, 73.7% occurred in games.
The incidence of lower extremity injury during games was
over 3.5 times higher than in practice (11.25/1000 hours
and 3.07/1000 hours, respectively). There were 10 minimal
(1-3 days missed), 17 mild (4-7 days missed), 16 moderate
(1-4 weeks missed), and 10 severe (>4 weeks missed) lower
extremity injuries. The foot/ankle and thigh were the most
common sites for injury over the 3 seasons, with lateral
ankle sprains (0.86/1000 hours) and quadriceps strains
(0.86/1000 hours) accounting for the highest occurrence
during the season (Table 1).

A total of 28 players sustained 1 injury throughout the
season, 9 players sustained 2 injuries throughout the sea-
son, and 2 players sustained 3 or more injuries throughout
the season. There were 26 players who did not sustain a
lower extremity injury during the season. Of the players
with multiple injuries within a season, 2 players had recur-
rent injuries of the same body part (quadriceps strain and
foot sprain). Throughout the 3 seasons included in this
study, there were 36 players who consistently started and
played in the majority of games within a respective season.
Within this subgroup, there were 24 players who sustained
at least 1 injury during the season compared with 12
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players who did not sustain a lower extremity injury during
the season.

There were no significant differences in player load, total
distance, or high-speed distance ACWR between injured
and noninjured players, regardless of the type of ACWR
calculation (Table 2). The player load and total distance
ACWR calculations were highly correlated using both the
EWMA (r ¼ 0.99) and simple moving averages (r ¼ 0.99)
calculations. The 2 mechanisms of calculating ACWR,
EWMA and simple moving average, were moderately cor-
related for calculating player load ACWR (r ¼ 0.75) and
total distance ACWR (r ¼ 0.75). Players accumulated an
average distance of 110.12 km during a 4-week span, with
24.47 km run at a high speed (Table 3). All z-score distribu-
tions for accumulated load and ACWRs are presented in
Table 3.

The prior 2-week (7242 vs 6613 m/s2; P ¼ .02), 3-week
(10,533 vs 9718 m/s2; P¼ .02), and 4-week (13,819 vs 12,892
m/s2; P ¼ .04) accumulated player loads were significantly
higher for injured players compared with noninjured
players during the same time frames (Figure 1). Similarly,
the prior 2-week (62.40 vs 57.25 km; P¼ .04), 3-week (90.97
vs 84.10 km; P ¼ .03), and 4-week (119.31 vs 111.38 km;
P ¼ .05) accumulated total distances were significantly
higher for injured players (Figure 1). The 1-week accumu-
lated loads for all variables did not differ between injured
and noninjured players (player load, P¼ .18; total distance,
P ¼ .24; high-speed distance, P ¼ .35). No differences were
detected for high-speed distance at any time point between
injured and noninjured players (Figure 1).

DISCUSSION

In this study, we investigated the relationships of both
accumulated workloads collected from wearable GPS units

and ACWRs with lower extremity injury risk for an NCAA
Division I women’s soccer team. The most important find-
ings of the present study were that injured athletes had
significantly higher 2-, 3-, and 4-week accumulated player
load and total distance as compared with noninjured
players during the same time frame. In addition, there
were no associations between player load, total distance,
and high-speed distance ACWRs and injuries, regardless
of whether an EWMA or simple rolling average model was
used.

Although there are a large number of studies investigat-
ing risk factors for injury in men’s soccer, fewer studies
have focused specifically on the female soccer athlete. To
our knowledge, this is the first study to use GPS-derived
external workload metrics to evaluate lower extremity
injury risk in women’s soccer. Studies comparing men’s and
women’s soccer have demonstrated that men are more
likely to sustain groin and hamstring injuries,10,54 whereas
women have a higher risk of anterior cruciate ligament
(ACL) tears,28,33 ankle ligament injuries,35 and concus-
sions.14 Furthermore, consistent with previous find-
ings,17,26 the present study found that the incidence of
lower extremity injury was over 3 times higher in games
than in practices, at rates of 11.25 injuries per 1000 game
hours and 3.07 injuries per 1000 practice hours, respec-
tively. While the causes of injuries are multifactorial, the
higher intensity of play during games may be one reason for
the increased injury incidence. Dupont et al13 concluded
that the injury rate for players playing 2 games per week
was significantly higher than for those who played only 1
game per week. Players in the current investigation com-
peted in 2 games per week for the majority of season and
had 36 to 72 hours of rest between games. As such, a bal-
ance of training and competition with load management
and recovery is important for mitigating player fatigue and
injury risk.

Many studies of team sports have utilized an absolute
load, such as accumulated total distance, to associate with
injury risk.50 High cumulative loads and total distances
have been identified as risk factors for injury in soccer and

TABLE 2
Odds of Sustaining an Injury for Each 1-Unit Change of

ACWR Calculated Using an EWMA Model or Simple
Moving Average Modela

Load Variable OR (95% CI) P

7:28 EWMA
Player load 0.61 (0.12-2.92) 0.54
Total distance 0.83 (0.18-3.85) 0.81
High-speed distance 1.24 (0.37-4.10) 0.73

7:28 simple moving average
Player load 0.53 (0.15 -1.87) 0.32
Total distance 0.58 (0.17 -1.95) 0.38
High-speed distance 0.69 (0.26 -1.87) 0.47

aACWR, acute-to-chronic work ratio; EWMA, exponentially
weighted moving average; OR, odds ratio.

TABLE 1
Number of Injuries by Location During the 2017, 2018,

and 2019 Seasonsa

Location No. of Injuries

Knee 12
ACL tear 2
MCL sprain 6
Other ligamentous, meniscal, or chondral injury 4

Foot and ankle 19
Lateral ankle sprain 8
High ankle sprain 1
Ankle fracture 2
Foot ligament sprain/plantar fasciitis 6
Other foot injury 2

Thigh 19
Hamstring strain 5
Quadriceps strain 8
Groin strain 2
Contusion 4

Other hip, lower leg, or thigh 3

aACL, anterior cruciate ligament; MCL, medial collateral
ligament.
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other sports.‡ Using GPS data, Jaspers et al32 reported an
increased injury risk for players that had higher cumula-
tive 2- to 4-week total distances in professional men’s soc-
cer, and Bowen et al7 found that high accumulated total
distance over 4 weeks was associated with a significant
increase in injury risk for male youth soccer players. Other
GPS metrics that have been associated with increased
injury risk in soccer include increased meters per minute
in each session and total number of accelerations.6,15 The
current investigation also supports the finding that abso-
lute load is useful to monitor for athletes, as injured players
had significantly higher accumulated player load and total
distance as compared with noninjured players.

Another option of measuring load has been with the
ACWR, a measure of relative load that is based on the
fitness-fatigue model.29 The ACWR has been used to mon-
itor athlete workload in multiple sports.2,6,7,29,30,36,42,48,51

Hulin et al29 first examined the relationship between
ACWR and injury risk in elite cricket fast bowlers. The
authors calculated 1-week acute and 4-week rolling aver-
age chronic workloads by the number of balls bowled and
found a 3-fold increase in injury risk when the ACWR was
greater than 2. In addition, high ACWRs measured using
GPS data are associated with greater risk of injury in
rugby,30 American football,36,48 and Australian rules
football.42,51

For soccer in particular, investigations in youth and pro-
fessional men’s soccer players have shown that both higher
accumulated and ACWR workloads were associated with
greater injury risk.6,7 While the present study also found
that higher accumulated workloads measured by total dis-
tance and player load were associated with injury, there
was no association between ACWR and injury risk. In the
current study, when ACWRs were categorized as moderate
to low or moderate to high based on z-scores, the rolling
average values ranged between 0.60 and 1.34 for player
load and total distance and 0.58 and 1.37 for high-speed
distance. Previous studies have concluded that when the
ACWR is between 0.8 and 1.3, injury risk is lower.5,30,50

As the team in the current investigation utilized sports
performance staff to monitor player workloads, the major-
ity of the ACWRs fell within the accepted range. Thus,
when the ACWR is already controlled, other factors such
as accumulated player load and total distance may be more
valuable to monitor for injury risk.

Furthermore, there are different variations in the calcu-
lation of ACWRs that may affect the sensitivity of injury
risk. First, the time frame of acute and chronic windows
may vary, with the 7:28 ratio being most used.27 It is
advised that time frames are individualized based on team
schedules, and, as such, other ratios such as 3:21, 7:21, and
7:14 have been reported to be associated with significant
injury risks.12,38,48 The current study utilized the 7:28
ratio, as week-to-week training and game intensity were‡References 7, 8, 21, 24, 25, 32, 34, 37, 44, 49, 53.

TABLE 3
z-Score Classifications and Distributions for Accumulated Workloads Over 1 to 4 Weeks and 7:28 ACWRsa

z-Score Classification (range)

Number of Weeks Accumulated ACWR

1 2 3 4 7:28 EWMA 7:28 Simple

Player Load, m/s2

Very low (� 2.00) 0-390 0-1451 0-2752 0-4164 0-0.32 0-0.21
Low ( 1.99 to 1.00) 391-1788 1451-3912 2753-6157 4165-8455 0.33-0.61 0.22-0.59
Moderate-low ( 0.99 to 0.00) 1789-3186 3913-6373 6158-9561 8456-12,749 0.62-0.89 0.60-0.96
Moderate-high (0.00 to 0.99) 3187-4585 6374-8835 9562-12,965 12,750-17,041 0.90-1.18 0.97-1.34
High (1.00 to 1.99) 4586-5983 8835-11,296 12,966-16,370 17,042-21,334 1.18-1.46 1.35-1.72
Very high (�2.00) �5984 �11,297 �16,371 �21,335 �1.47 �1.73

Total Distance, km

Very low (� 2.00) 0-3.26 0-12.56 0-24.09 0-36.61 0-0.32 0-0.20
Low ( 1.99 to 1.00) 3.27-15.39 12.57-33.80 24.10-53.33 36.62-73.36 0.33-0.61 0.21-0.59
Moderate-low ( 0.99 to 0.00) 15.40-27.52 33.81-55.05 53.34-82.58 73.37-110.11 0.62-0.89 0.60-0.96
Moderate-high (0.00 to 0.99) 27.53-39.65 55.05-76.29 82.59-111.83 110.12-146.86 0.90-1.18 0.97-1.34
High (1.00 to 1.99) 39.66-51.78 76.30-97.54 111.83-141.07 146.87-183.60 1.19-1.47 1.35-1.72
Very high (�2.00) �51.79 �97.55 �141.08 �183.61 �1.48 �1.73

High-Speed Distance, km

Very low ( 1.99 to 1.00) 0-2.32 0-5.31 0-8.46 0-11.73 0.26-0.57 0.17-0.57
Low ( 0.99 to 0.00) 2.33-6.11 5.32-12.23 8.47-18.34 11.74-24.46 0.58-0.89 0.58-0.97
Moderate-low (0.00 to 0.99) 6.12-9.90 12.24-19.15 18.35-28.22 24.47-37.19 0.90 -1.20 0.98 -1.37
Moderate-high (1.00 to 1.99) 9.91-13.69 19.16-26.07 28.23-38.10 37.20-49.93 0.21 -1.52 1.38 -1.77
High (�2.00) �13.70 �26.08 �38.11 �49.94 �1.53 �1.78

aACWR, acute-to-chronic workload ratio; EWMA, exponentially weighted moving average.
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consistent throughout the season. Generally, when calcu-
lating ACWR, a rolling average model has been employed
and is evidence based.23 More recently, however, Williams
et al55 proposed an EWMA model for ACWR calculation
based on the concept that fitness and fatigue may be better
represented as nonlinear decay. Further, Murray et al41

concluded that the EWMA model for ACWRs may be more
sensitive in predicting injury compared with a rolling aver-
age calculation. As such, the current study utilized both a
rolling averages model and an EWMA to calculate ACWRs.
While neither model resulted in significant associations
between ACWR and injury risk, there was a moderate cor-
relation between the 2 methods of calculations. Griffin
et al27 conducted a systematic review on monitoring ath-
letes in team sports with the ACWR and found that there is
an association between the ACWR and noncontact injuries,

but this does not necessarily translate into the ability to
predict an injury. With wearable GPS technology becoming
more available for soccer players of all levels, monitoring
both accumulated loads and ACWRs in combination with
other risk factors for injury will be useful for medical and
sports performance personnel.

Results from this study can inform clinical care by pro-
viding guidance for optimizing metrics of player load, total
distance, and high-speed distance specific for women’s soc-
cer to reduce injury risk. Sports performance personnel and
medical staff can utilize GPS data to monitor workloads in
athletes. In the current study, injured players ran over
7 km more than the team average during a 2-week span.
Thus, 2-week average cumulative distances for a team
could be calculated, and players who have higher-than-
average cumulative distances could be identified and have

Figure 1. Comparison between noninjured and injured players for 1-, 2-, 3-, and 4-week accumulated (A) player load, (B) total
distance, and (C) high-speed distance. *Significant difference between noninjured and injured players (P < .05).
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their training session modified for injury prevention.
Future studies should include a larger sample size with
women’s soccer players from multiple teams to further
investigate which injuries may be more likely to occur due
to increased load. Moreover, these studies should also strat-
ify players based on position to identify position-specific
injury risks in women’s soccer due to accumulated load.

There were several limitations to the current study. Both
contact and noncontact injuries were included in this inves-
tigation based on previous findings that higher workloads
were strongly correlated with contact injuries.7,22 However,
most studies investigating the relationship between load
and injury did so for noncontact injuries.27 As such, there
may be different mechanisms for how load can influence
contact and noncontact injuries. Although fatigue can play
a role in some contact injuries, such as a contact ACL tear,
other contact injuries may have less to do with accumulated
load. In addition, this investigation did not find any signif-
icant associations between high-speed distance and risk of
injury. The authors used 8 mph as the lower-end cutoff for
high-speed distance. It has been reported that using fixed
thresholds may reduce the sensitivity of the ACWR calcu-
lation for high-speed distance, as players vary in their max-
imum velocity.9 Moreover, because the majority of injuries
occurred during games, substitute players who did not play
in as many games may have lower accumulated loads and
lower injury risk than starters. Thus, findings from this
investigation may be the result of game exposure rather
than absolute accumulated loads. Further, the authors only
tracked external load with GPS monitoring. Adding in
other measures of load, such as rating of perceived exertion,
and factoring in injury history, age, and early specialization
may be more valuable to detect injury risk.57 As players
wore their GPS units only for trainings and games, other
sources of accumulated load for collegiate athletes, such as
strength training, were not accounted for. Finally, this
study included players from only 1 team. Therefore, the
authors did not calculate position-specific risks due to the
limited sample size, and the results may not be generaliz-
able to other women’s soccer teams.

CONCLUSION

Higher accumulated player load and total distance, but not
ACWR, were associated with injury in women’s soccer
players in this study.
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