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Background  
Approximately 50 percent of softball injuries are the result of overuse or chronic 
conditions. However, research exploring preventative measures for softball players is 
limited and usage of injury prevention strategies among softball coaches is unknown. 

Hypothesis/Purpose  
This survey aimed to investigate if softball coaches are implementing injury prevention 
programs to reduce injury and improve the performance of their players. The secondary 
purpose was to identify barriers to the implementation of injury prevention programs. 
Finally, this survey explored the coaches’ knowledge of injury risk factors and their views 
on design and usage of preventative programs. 

Study Design   
Descriptive cross-sectional survey 

Methods  
A 35-item survey was sent to approximately 14,000 high school and collegiate fastpitch 
softball coaches throughout the United States. Data were collected over a three-month 
period with an overall response rate of 1.2%. 

Results  
Among responding coaches, 45.9% (n=79/172) reported implementing injury prevention 
programs. Coaches who implement injury prevention strategies most frequently utilize 
team-based programs (68.8%, n=52/93) compared to group-based (19.0%, n=15/93) or 
individualized programs (15.2%, n=12/93). Coaches who do not use preventative 
programming reported that being unsure of what program to perform (53.8%, n=50/93) 
and not having enough staff (20.4%, n=19/93) were the greatest barriers to 
implementation. Although over 50% of coaches recognized arm fatigue/overuse (27.9%, 
n=48/172) and decreased core strength (22.7%, n=39/172) were important risk factors, 
36% (n=94/172) “disagree” that softball pitchers should adhere to pitch counts and 90% 
(n=83/92) believe that preventative programming for pitchers and position players should 
be similar. 
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Conclusion  
Less than 50 percent of softball coaches implement exercise programs to prevent injury. 
Limited familiarity with effective program design, inadequate staffing, and inconsistent 
risk factor awareness are the major contributors to lacking implementation. 
Collaboration between rehabilitation professionals and softball coaches regarding 
preventative programming should be considered. 

Level of Evidence    
Level 3 
©The Author(s) 

INTRODUCTION 

Softball is a rapidly growing and evolving sport, drawing the 
attention of millions across the world.1 With the amplifying 
intensity of softball games, there has been an associated in
creased prevalence of musculoskeletal injury in the sport.2 

The injury incidence for high school and college fast pitch 
softball (FPS) players is 1.16 and 3.19 per 1000 athletic ex
posures (AE), respectively.3 Although several injuries occur 
from trauma associated with sliding,4 being hit by a pitch, 
or sustaining a concussion,5 approximately fifty percent of 
FPS injuries are from overuse or chronic conditions.6 Due 
to similarities between softball and baseball, such as dom
inant shoulder retrotorsion7 and comparable shoulder dis
traction torque during pitching, most research has focused 
primarily on the injury risk prevention of baseball players. 
As a result, there is a paucity of research exploring injury 
rates and preventative measures for FPS players.8 

Musculoskeletal injuries can affect various body loca
tions and occur frequently in both softball pitchers and 
position players.1,2 Interestingly, position players tend to 
more commonly experience lower extremity injuries 
whereas pitchers sustained a more equal distribution of in
juries between the upper and lower extremities.2 FPS pitch
ers appear to be more vulnerable to time-loss injuries com
pared to position players. In a systematic review, Paul et 
al1 reported that 37.5% of injuries in FPS pitchers were di
rectly attributed to pitching with 61% of those involving 
the shoulder. These findings are suggestive that the bio
mechanics behind pitching,9 especially in the shoulder, and 
pitching volume10 could expose pitchers to throwing-re
lated injuries. Furthermore, the prevalence of injury in
creases as the experience of the softball pitcher increases.11 

For example, college softball pitchers tend to demonstrate 
less upper extremity range of motion when compared to 
high school-level pitchers.12 This decrease in mobility 
could be a contributing factor to increased injury rates13 

and has led coaches to consider implementing dynamic 
warm-ups and preventative exercise programs.14 

Injury prevention programs generally consist of stretch
ing or strengthening exercises that are designed to main
tain adequate mobility and strength throughout the sea
son.14 Although much attention has been focused on 
shoulder strengthening, declines in the function of the 
lower body are common. Specifically, the microtrauma from 
the stress endured throughout the softball season results in 
declines in strength, altered shoulder total arc of motion, 
and decreased hip rotational range of motion.15 Due to the 

diverse nature of softball injuries, many researchers have 
suggested that injury prevention programs should be indi
vidualized to address the unique limitations of the play
ers.14,16,17 However, current perspectives from high school 
baseball coaches reflect a preference toward the utilization 
of team-based injury prevention to maintain arm health.18 

Unfortunately, established evidence-based injury preven
tion programming does not currently exist for softball play
ers. Furthermore, it is unknown to what extent fastpitch 
softball coaches are using novel injury prevention program
ming and how those programs are structured. 

The authors are unaware of another study that has ex
plored FPS coaches’ views on injury prevention programs 
and their willingness to implement an evidence-based pro
gram. Therefore, the purpose of this study was to inves
tigate if FPS coaches are implementing injury prevention 
programs to reduce injury and improve the performance of 
their players. It was hypothesized that less than 50% of re
sponding FPS coaches are implementing injury prevention 
programs. The secondary purpose was to identify common 
barriers to the implementation of injury prevention pro
grams. It was hypothesized that a lack of access to effec
tive injury prevention programming and resources would 
be identified as the greatest barrier to implementation. Fi
nally, this survey explored the coaches’ knowledge of injury 
risk factors and their views specific to the structural design 
and usage of injury prevention programs. It was hypoth
esized that most coaches who are performing injury pre
vention will be using team or group-based programming 
and will demonstrate a limited understanding of risk factor 
management. 

MATERIALS AND METHODS 
SURVEY DEVELOPMENT 

This was a descriptive, cross-sectional study using an elec
tronic survey to evaluate the current usage and effective
ness of injury prevention programs among softball coaches 
in the United States. The electronic survey (Appendix 1) 
was developed in Qualtrics (electronic data capture tools 
hosted at the Rocky Mountain University of Health Profes
sions) based on the current literature involving injury pre
vention exercise programs in softball players. The survey 
was created by two physical therapy students (JN and CK) 
who modified it from a previous survey conducted by Matsel 
et al18 which explored high school baseball coaches’ per
spectives on injury prevention implementation. The stu
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dents collaborated with an associate professor (KAM) with 
multiple years of clinical and research experience working 
with softball athletes during survey development. 

SURVEY SAMPLING 

Approximately 14,000 FPS coaches were contacted through 
email to participate in the online survey. Distribution of 
the survey was administered by the Clell Wade Coaches On
line Directory. This organization has databases containing 
the email addresses of several thousands of high school and 
collegiate FPS coaches. The Clell Wade organization con
tacted the participants directly through their email data
base and provided them with the electronic link to the 
survey. In addition to using Clell Wade Coaches Online Di
rectory, the survey was posted on multiple social media 
platforms to reach FPS coaches who are not represented in 
this database. 

The investigators of this study did not have access to 
participants’ emails or any other personally identifiable in
formation. Participation in the survey was voluntary and all 
responses to the survey questions were anonymous. Prior 
to beginning the survey, participants read the consent form 
and checked the “I agree” option if they wished to consent 
to the study. Participants were included in the study if they 
were willing and able to complete the online survey. Par
ticipants were excluded if they did not complete all the re
quired survey questions, could not read English, or selected 
the “I do not agree” to consent option prior to filling out the 
survey. Responses to the online survey were prospectively 
collected for three consecutive months from June to August 
2022. Approval from the institutional review board at the 
University of Evansville was obtained prior to data collec
tion for this descriptive survey study. 

STATISTICAL METHODS 

Descriptive statistics for nominal and ordinal data were 
summarized through frequencies and percentages and an
alyzed for differences with a chi-square test. Cross tab
ulations and chi-square tests of independence were used 
to consider associations between the use of injury preven
tion programs and coaching experience, age, and education 
level. An alpha level of p < 0.05 was considered statistically 
significant for all tests. All data analyses were performed 
with R for Mac OS 4.1.2 statistical software (RStudio for 
Mac, Version 2022.12.0+353). 

RESULTS 

Demographic information for the level and age of softball 
players coached and the responding coaches’ years of 
coaching experience is presented in Table 1. A total of 218 
FPS coaches throughout the United States responded to the 
survey between June 1, 2022 and August 30, 2022. Of these 
218 surveys, 46 surveys were excluded due to being incom
plete or failing to meet the inclusion criteria. Therefore, the 
remaining 172 surveys represented an inclusion rate of 79% 
(172/218) and were used for data analyses. 

INJURY PREVENTION PROGRAMMING 

Among softball coaches who responded to the survey, 
45.9% (n=79/172) reported that their players participate in 
an injury prevention program (Table 2). Coaches who im
plement injury prevention strategies most frequently uti
lize team-based programs (68.8%, n=52/93) compared to 
group-based (19.0%, n=15/93) or individualized programs 
(15.2%, n=12/93) which focus on specific demands or limi
tations unique to each player (p<0.001). Interestingly, 85% 
(n=146/172) of responding coaches would be interested in 
a screening tool to better inform individualized injury pre
vention initiatives (Table 2). 

Collegiate-level softball coaches are more likely to im
plement injury prevention programs (p=0.005) and more 
likely to individualize their programs (p<0.001) to meet the 
specific needs of their players compared to high school-
level coaches. However, there was no significant difference 
between softball coaches’ usage of injury prevention pro
gramming and years of coaching experience (p=0.22) (Table 
3). Over 50% (50.6%, n=40/79) of coaches implementing in
jury prevention programs report that preventative exercises 
should be performed throughout the season and completed 
at least two to three times per week (64.5%, n=51/79). Fur
thermore, 44% (n=41/93) of coaches consider 5-10 minutes 
of practice time a reasonable amount of time to dedicate to 
injury prevention exercises (Table 2). 

BARRIERS TO INJURY PREVENTION PROGRAMMING 

The coaches’ perceptions of the greatest barriers to im
plementing injury prevention programs are summarized in 
Figure 1. Responding softball coaches who did not perform 
injury prevention programs reported that being unsure of 
what program to perform (53.8%, n=50/93) and not having 
enough staff to assist with program design and execution 
(20.4%, n=19/93) were the greatest barriers to implementa
tion. Only 4.4% of 93 softball coaches reported not imple
menting preventative exercises due to previous experience 
with ineffective programs (2.2%, n=2/93) or beliefs that 
injury prevention programs typically do not affect injury 
occurrence (2.2%, n=2/93). Further, if an evidence-based 
injury prevention program were developed that showed 
promise at reducing injury incidence in softball players, 
73% (n=68/93) of the coaches currently not implementing 
preventative programming would reconsider inclusion of 
programming. 

RISK FACTOR MANAGEMENT AWARENESS 

Most responding FPS coaches (64.6%, n= 51/79) who have 
their players perform exercise programs reported that the 
program’s main goal is the prevention of injuries (Figure 
2). Among FPS coaches, 83.7% (n=144/172) “strongly agree” 
that injury risk factors should be monitored throughout 
the entire season. Participating coaches reported that arm 
fatigue/overuse (27.9%, n=48/172) and decreased core 
strength (22.7%, n=39/172) were the most important risk 
factors affecting player availability during the season. In
terestingly, 36% (n=94/172) of surveyed coaches “disagree” 
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Table 1. Demographics of Fastpitch Softball Coaches      

n (%) 

What level of team do you coach? 

High school 107 (62) 

Travel 38 (22) 

10U 6 (15.8) 

12U 8 (21.1) 

14U 14 (36.8) 

16U 7 (18.4) 

18U 3 (7.9) 

College 27 (15.7) 

Division I 5 (18.5) 

Division II 3 (11.1) 

Division III 6 (22.2) 

NAIA 8 (29.6) 

NJCAA 5 (18.5) 

How many years have you been involved in coaching softball? 

< 1 years 12 (6.98) 

1-3 years 28 (16.3) 

4-6 years 29 (16.9) 

7-10 years 28 (16.3) 

>10 years 75 (43.6) 

* NAIA = National Association of Intercollegiate Athletes 
* NJCAA = National Junior College Athletic Association 

or “strongly disagree” that softball pitchers should have a 
pitch count limitation. Furthermore, 90% (90.2%, n=83/92) 
of responding coaches reported that injury prevention pro
gramming should be similar for pitchers and position play
ers. Overall, FPS coaches reported that the players (50%, 
n=86/172) and coaches (35.5%, n=61/172) play the largest 
role in preventing softball injuries (Figure 3). 

DISCUSSION 

The overarching aim of this survey was to explore the prac
tice and implementation of injury prevention programs by 
FPS coaches. The results of the survey support the primary 
hypothesis that less than 50% of responding FPS coaches 
are implementing injury prevention programs. Overall, 
most coaches who implement injury prevention programs 
utilized team-based or group-based programs. However, 
college-level coaches implement injury prevention pro
grams and individualize those programs more frequently 
compared to high school coaches. The coaches agree that 
injury prevention programs are effective at reducing in
juries, but largely fail to implement them due to uncer
tainty of what programs to perform. 

There is limited research specific to structured injury-
preventative programming for softball players which makes 
evidence-based program development decisions difficult 
for coaches. However, there are consistencies between the 
results of this current survey of fastpitch softball coaches 
and previous research on perceived vital programming 

components. In a recent systematic review, Paul et al1 high
lighted the most common injury risk factors in softball 
players were associated with the shoulder complex, core 
stabilization, and hip strength. In the current survey, 
coaches highlighted the importance of shoulder and hip 
strengthening to improve durability throughout the season. 
However, coaches failed to recognize the importance of core 
stability as a risk factor by ranking the shoulder (97.83%, 
n=90/431), knee (77.17%, n=71/431), and hip (70.65%, n=65/
431) ahead of the core as the three most important body 
regions to include in injury prevention programming. Al
though a direct relationship between core stability and in
jury incidence has not be established in softball players,19 

core stability is a foundational component of overall athlete 
performance especially in rotational sports such as soft
ball.20 

Although rotational sports such as softball and baseball 
are commonly referred to as overhead sports which sug
gests a desire to strengthen the throwing shoulder, the en
tire kinetic chain including the lower body plays a role in 
player durability and performance. In the current survey, 
responding coaches suggest that hip and knee exercises 
should be included in programming, but lower body (hip, 
knee, ankle, foot) mobility and strength were not rated as 
major injury risk factors (9.88%, n=17/172). One possible 
explanation could be that coaches consider the lower body 
important for performance enhancement but not as critical 
for injury prevention. Guy et al.15 reported that hip range 
of motion and strength appears to decrease throughout the 
softball season in both pitchers and position players. Hip 
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Table 2. Injury Prevention Programming Application and Usage       

n (%) 

Do your players perform an injury prevention program? 

Yes 79 (45.9) 

No 93 (54.1) 

Which of the following best describes your injury prevention program? 

Team-Based – every athlete performs the same routine 52 (68.8) 

Group Based – different program based on playing position 15 (19.0) 

Individualized – program based on individual limitations 12 (15.2) 

Would you be interested in a 3-minute screen to help individualize your prevention program? 

Yes 146 (84.9) 

No 26 (15.1) 

What is a reasonable amount of time to dedicate to injury prevention during practice? 

≤ 5 minutes 7 (7.61) 

6-10 minutes 41 (44.6) 

11-15 minutes 33 (35.9) 

16-20 minutes 11 (12.0) 

How many times a week do your players perform your injury prevention program? 

1x/week 3 (3.8) 

2x/week 17 (21.5) 

3x/week 34 (43.0) 

4x/week 6 (7.6) 

5x/week 12 (15.2) 

6x/week 5 (6.3) 

7x/week 2 (2.5) 

What time of year do you have your players perform your injury prevention program? 

Year-round 26 (32.9) 

Preseason only 7 (8.9) 

During the season only 5 (6.3) 

Offseason only 1 (1.3) 

Pre-season through end of season 40 (50.6) 

Table 3. Relationship Between Player Level or Coaching Experience & Injury Prevention Usage            

Is coaching experience related to injury prevention implementation? Yes No p value 

1-6 years of experience 38.0% 62.0% 
0.22 

>7 years of experience 48.4% 51.6% 

Is coaching experience related to use of individualized injury prevention? Group/Team Individual p value 

1-6 years of experience 86.7% 13.3% 
0.97 

>7 years of experience 83.7% 16.3% 

Is the level of softball players related to injury prevention usage? Yes No p value 

High School/Travel team level players 41.4% 58.6% 
0.005* 

College level players 70.4% 29.6% 

Is the level of player related to use of individualized injury prevention? Group/Team Individual p value 

High School/Travel team level players 17.2% 82.8% 
<0.001* 

College level players 93.3% 6.7% 

* indicates a statistically significant association 
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Figure 1. The most significant factor why fastpitch softball coaches don’t implement injury prevention programs              

Figure 2. Fastpitch Softball coaches’ primary goal of Injury Prevention Programming          

mobility declines have also been demonstrated in baseball 
players throughout the season21,22 and have been associ
ated with increased stress on the throwing arm.23 To date, 
no studies have specificality associated hip mobility de
clines with increased risk of arm injury in softball players; 
however, it seems logical that maintaining hip mobility and 
strength throughout the season could be advantageous. 

Although the entire kinetic chain contributes to throw
ing performance and durability, much of the mechanical 
stress from throwing frequently does manifest in the shoul
der and elbow of overhead athletes.24 Interestingly, the 
throwing shoulder of softball pitchers is subjected to simi
lar distraction forces as seen in a baseball pitcher.25 How
ever, softball pitchers have more relaxed pitch counts and 
recovery guidelines compared to baseball players. Current 
research has identified a direct relationship between sea
sonal throwing volume and development of arm pain in 

high school softball pitchers.26 In the current survey, less 
than half of surveyed coaches (45.4%, n=78/172) were in 
favor of standardized pitch count guidelines in softball, 
even though multiple studies have discussed the concept 
of overuse leading to increased incidence of softball in
juries.10,27,28 Pitch count adherence is an emerging concept 
for softball coaches largely due to the biomechanical and 
tissue stresses of the windmill style pitch being understud
ied.29 This could explain why the majority of participating 
coaches in this survey did not recognize pitch counts as a 
strong injury prevention priority. 

Among the responding coaches who implement injury 
prevention, most utilize group or team-based programs in
stead of individualized programs. This is consistent with 
available literature which has explored injury prevention 
programs for softball players.1 Individualized prevention 
programs can be more challenging to implement and re
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Figure 3. Softball coaches’ response to who plays the greatest roles in preventing softball injuries              

quires frequent testing to establish the athlete’s baseline 
strength, range of motion, and balance.30 Likewise, 90% 
(n=83/92) of responding coaches reported that pitchers and 
position player should perform similar injury prevention 
programs throughout the season. The softball pitch re
quires unique muscular demands25 and joint motions31 of 
the upper and lower body which suggests that softball 
pitchers could benefit from a more individualized injury 
prevention program which differs from programming for 
position players. For example, the overhand thrower needs 
to absorb the vertical force in the stride leg while the wind
mill pitcher needs to post-up on the stride foot to transfer 
force into the ball.25 As a result, softball coaches may need 
to assume a more active role in developing specific injury 
prevention programs based on the unique demands of the 
player’s position and physical function. In the current sur
vey, 50% (n=80/172) of coaches indicated that the players 
have the biggest role in overall player health and prevent
ing injuries. In comparison to a similar survey by Matsel 
et al.,18 57% of baseball coaches believed they played the 
largest role in player health, while only 38% of coaches 
responded that athletes are the most responsible. These 
two studies highlight the self-advocacy and autonomy of 
coaches and athletes, demonstrating they can reduce injury 
rates without dependence on parents, teammates, and 
other medical providers (physical therapists, athletic train
ers, physicians). 

As more research surfaces about fastpitch softball and 
the increasing injury rates, better educational accessibility 
and applicability for coaches and players is warranted. 
Those who design injury prevention routines should have 
access to the knowledge needed to create programs focused 
on targeting body regions known to contribute to injury. An 
apparent gap exists between the recommendations estab
lished in the medical literature and the practical utilization 
of injury prevention programs among softball coaches. In 
the future, better collaboration between rehabilitation pro

fessionals and softball coaches could result in more effec
tive programming to mitigate the growing injury rates in 
fastpitch softball. Future research should explore common 
physical risk factors which develop throughout the softball 
season as a basis for informing a comprehensive injury pre
vention exercise program. 

LIMITATIONS 

The results of this survey should be interpreted conserva
tively as the authors recognize some significant limitations. 
First, the sample size of the responding coaches who com
pleted the survey was smaller than anticipated resulting in 
underpowered results. The authors attempted to reach as 
many FPS coaches throughout the United States as possi
ble through access to mailing lists from professional orga
nizations and private databases, but many of these mail
ing lists may have been outdated with discontinued emails 
or coaches who are no longer actively engaged in coaching. 
The total number of active FPS coaches is difficult to es
timate but the small response rate of 1.2 percent may not 
be reflective of the perspectives of the entire population of 
softball coaches. Second, the authors used email to survey 
a geographically diverse sample of FPS coaches throughout 
the United States. However, technological restrictions such 
as limited access to a computer or the internet may have re
sulted in a selection bias. Finally, there were a limited num
ber of college-level coaches who responded to the survey. 
The authors sought to survey FPS coaches from both col
lege and high school levels to determine similarities and 
differences, however, college coaches only represented 15% 
of the sample thus limiting the conclusions. 

CONCLUSION 

The results of this survey suggest that less than 50% of re
sponding fastpitch softball coaches implement injury pre
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vention programs to prevent injury. Limited familiarity 
with effective program design, inadequate staffing, and in
consistent risk factor awareness are the major contributors 
to lacking implementation. Educational collaboration be
tween rehabilitation professionals and softball coaches re
garding preventative programming strategies and injury 
risk factor management should be considered. 
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