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Mechanisms of Slow-Pitch Softball
Injuries Reported to the HQ Air Force

Safety Center
A 10-Year Descriptive Study, 1993–2002

Bruce R. Burnham, DVM, MPH, G. Bruce Copley, PhD, MPH, Matthew J. Shim, PhD, MPH,
Philip A. Kemp, MS, Bruce H. Jones, MD, MPH

Background: Softball is a popular sport in civilian and military populations and results in a large
number of lost-workday injuries. The purpose of this study is to describe the mechanisms associated
with softball injuries occurring among active dutyU.S. Air Force (USAF) personnel to better identify
potentially effective countermeasures.

Methods: Data derived from safety reports were obtained from the USAF Ground Safety Auto-
mated System in 2003. Softball injuries for the years 1993–2002 that resulted in at least one lost
workday were included in the study. Narrative data were systematically reviewed and coded in order
to categorize and summarize mechanisms associated with these injuries.

Results: This report documents a total of 1181 softball-related mishap reports, involving 1171
active duty USAF members who sustained one lost-workday injury while playing softball. Eight
independent mechanisms were identifıed. Three specifıc scenarios (sliding, being hit by a ball, and
colliding with a player) accounted for 60% of reported softball injuries.

Conclusions: Mechanisms of injury for activities such as playing softball, necessary for prevention
planning, can be identifıed using the detailed information found in safety reports. This information
should also be used to develop better sports injury coding systems.Within theUSAF andU.S. softball
community, interventions to reduce injuries related to themost commonmechanisms (sliding, being
hit by a ball, and colliding with a player) should be developed, implemented, and evaluated.
(Am J PrevMed 2010;38(1S):S126–S133) Published by Elsevier Inc. on behalf of American Journal of Preventive
Medicine
a
r
S
o
S
r
i
l
r
b
U
y
t
U
s
l

c

ntroduction
njuries are the leading cause of emergency department
visits in the U.S.1 Sports and recreational injuries ac-
count for 15% to 20% of such emergency department

isits2,3 and result in almost 7millionmedical encounters in
he U.S. annually.4 Furthermore, softball and baseball were
mong the leading causes of sports and recreation injury in
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ge categories 20–24, 25–44, and those older than 45.2 A
ecent survey of mishaps reported to the HQ Air Force
afetyCenter (AFSC) showed that softball injurieswere one
f the leading causes of lost workdays for active dutyUnited
tates Air Force (USAF) personnel.5 Softball has also been
anked as one of the leading team sports associated with
njuryhospitalizations,6 injuries among senior offıcers,7 and
ostman-days8 in the U.S. Army (USA). Although no accu-
ate fıgures for participation levels are available, USAF soft-
all participation rates are most likely higher than general
.S. population rates and similar to USA rates, due to a
ounger population that is encouraged to be physically ac-
ive. Typically every squadron sponsors a team, and every
SAF base has multiple softball fıelds. As a consequence,
oftball-related injuries in theUSAF as in youngU.S. popu-
ations, are likely to be an important medical problem.
In order to prevent softball injuries, knowledge of the

auses,mechanisms, and effective prevention strategies is

ecessary. However, literature specifıc to softball injury
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revention is sparse. Several case reports focus on rare
vents such as ball throwers’ fracture of the humerus9 and
raumatic hyphema.10 A few papers categorize mishaps
y injury type11–13 or by affected organ systems such as
eurologic injuries.14 Some studies of softball injury have
ttempted to describe the mechanism of injury.8,15–20

owever, only a few prospective studies17,18,20 and a sin-
le retrospective study16 provided any information on
echanisms. These studies are mostly based on medical
ata, resulting in either small sample size, a lack of detail
ecessary for development of prevention strategies, or
oth. Other common defıciencies include small case num-
ers, short periods of observation, single types of injury, or
arrowfocusonselectedcases.Arecent systematic reviewof
nterventions to prevent softball-related injuries identifıed a
eed for studies describing the mechanisms of softball
njuries.21

The present study uses a large, detailed mishap report-
ng (safety) database to fıll some gaps in the present liter-
ture regarding the different mechanisms of injuries in
dult slow-pitch softball. This paper reports on a subset of
esults, specifıc to organized softball, that are part of a
arger effort of the AFSC to focus on nonfatal injury
revention and to better understand the nature of lost-
orkday injuries among USAF personnel. This study
elped answer a request for information from a Depart-
ent of Defense (DoD) authority, the Defense Safety
versight Council’s Military Training Task Force, that
anted to know if military safety data could be used to
ssist with injury prevention efforts. While safety data
ave historically been used to monitor and prevent fatal
njuries, this paper demonstrates the potential capabili-
ies of using safety data to defıne and support priorities
or the prevention of nonfatal injuries.
The purpose of this paper was to determine whether

uffıciently detailedmechanisms or hazard scenarios (de-
criptions) of softball injuries in theUSAF safety database
ould be developed to meaningfully inform injury pre-
ention planning.

ethods
his paper describes the results of a retrospective, descrip-
ive epidemiologic study that focused on identifying the
echanisms of softball injuries. It should be kept in mind

hat this endeavor to accurately describe softball injuries was
art of a larger initiative to describe and categorize 32,812
SAF safety reports.5 The safety reports were reported to
he AFSC over a 10-year period from 1993 to 2002. The
SAF population over that time varied from a high of
39,902 in Fiscal Year 1993 to a low of 347,782 in 2001

Table 1). p

anuary 2010
Detailed methods for developing and identifying mecha-
isms are given in a separate paper in this supplement.5 In
rief, the process involved air force safety data contained in
he Ground Safety Automated System (GSAS) for Fiscal
ears 1993 through 2002, which were analyzed and grouped
y injury-causing activities (e.g., operating a vehicle, climb-
ng stairs, playing basketball, lifting, or carrying). This paper
pecifıcally describes slow-pitch softball mishaps. Within
ach injury activity, descriptivemechanismswere developed
hat would potentially inform prevention efforts. As a list of
echanisms had not been previously developed in GSAS,

he list was formulated using a systematic and time-inten-
ive process of reading reports (one-line descriptions and
onger narratives), aggregating similar mishaps, and contin-
ally refıning the list to capture the greatest number of
ishaps in the fewestmechanistic categories. The fınal list of
ight common mechanisms (Table 2) captures 89% of the
oftball mishaps that occurred during the study period.
The GSAS does not contain reports on all injuries as, at the

ime of this study, reporting was required only on injuries
esulting in at least one lost workday. Reporting requirements
t that time for theDoDstipulated that injuries resulting in 1or
ore days of lost work time be reported.5 Thus only the more
evere injuries are captured in the safety data presented.
The GSAS contains safety reports on the USAF active
uty population—which is young, physically active, and
redominately male (80%–85%). Descriptive statistics (fre-
uencies, distributions) were produced for a wide variety of
actors such as fıscal year, age, major command, functional
rea, injury type, and activity; however, this paper presents
rimarily aggregate (men and women combined) data on
echanisms, frequencies, and percentage distribution of

njuries. Analyses by gender and age are not presented in this

able 1. USAF population numbers and softball lost-
orkday injury frequencies and rates per 10,000 active
uty service members, 1993–2002

Fiscal
year

Population
(N)

Lost-workday
injury
frequency (#)

Rate (#/10,000
service
members)

1993 439,902 190 4.3

1994 422,024 172 4.1

1995 396,102 121 3.1

1996 384,719 116 3.0

1997 373,082 115 3.1

1998 363,206 100 2.8

1999 356,214 88 2.5

2000 351,104 86 2.4

2001 347,782 92 2.6

2002 363,787 91 2.5
aper because the frequencies and percentages of injury
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mong women and by age categories would have been too
mall to interpret reliably. As the proportion of active duty
SAFpersonnel involved in softball activities is unknown, it
s diffıcult to calculate actual rates of injury among softball
layers. Nevertheless, rates of softball injury resulting in 1 or
ore days of lost duty (i.e., lost-workday injury) for the
SAF as a whole are calculated by dividing the number of
ndividual safety reports by theUSAF active duty population
or a given year (Table 1).

esults
rom 1993 to 2002, USAF active duty population de-
reased 17% from 439,902 to 363,787 (Table 1). Over the
ame 10-year period, rates of softball mishap (injury)
eports to the AFSC decreased 42%, from 4.3 softball-
elated lost-workday injuries per 10,000 active duty pop-
lation to 2.5 per 10,000 (Table 1).
Of 32,812 lost-workday injuries from all causes re-
orted to the AFSC from 1993 to 2002, sports and recre-
tion activities accounted for 25% (Table 2). Four of the
op ten activities for active duty USAF personnel were
rom the sports and recreation category (Table 2). With
181 total lost-workday injury reports among active duty
SAF military personnel, softball ranked fıfth overall,
nd second only to basketball in total number of injuries

able 2. Top ten activities associated with lost-workday i
ersonnel, 1993–2002a

Rank Activity Tota
injuri

1 Operating vehicles or equipment 4,3

2 Basketball 2,1

3 Slips/trips/fallsb 2,0

4 Lifting/carrying (not slips, trips, or falls) 1,2

5 Softball 1,1

6 Riding in/on vehicles or equipment 1,1

7 Climbing/descending stairs or ladder 9

8 Flag football 9

9 Being struck/struck by objectc 9

10 Trail riding: dirt bike/ATV/Quad 4

Total 15,4

Excludes categories such as “standing,” which convey only inciden
Numerous activities were associated with this category, but specific
or softball, or climbing a ladder or stairs) were included in those mo
trips, and falls category. Activity breakdown: general walking (n�236
entering/exiting buildings or vehicles (n�368); carrying items (n�2
associated with sports, jogging, or physical training (n�138); and d
Does not include people being struck by objects that they dropped;
also does not include being hit by a motor vehicle (pedestrian injur
TV, all-terrain vehicle
ithin the sports and recreation category. c
Table 3 lists the top eight mechanisms, and summa-
izes the 1181 softball injuries reported by mechanism.
hree mechanisms (sliding, being hit by a ball, and col-
iding with a player) accounted for almost 60% of the
njuries. Mechanisms such as running, falling, tripping,
iving, or swinging each accounted for between 3% and
1% of injuries reported. The “Other” category includes
uch incidents as getting hit by a bat, running into a fence,
nd six unspecifıed mechanisms.
Table 4 summarizes injury types by mechanism. Frac-

ures, strains, and sprains accounted for 75% of the injury
ypes. Fractures were the predominant injury type (40%)
or all mechanisms and dominated the sliding category
54%). Not surprisingly, collisions with other players had
he highest average number of lost workdays among the
ight mechanisms (Table 3). These data illustrate how
afety reports are dominated by the more severe injuries.

iscussion
his descriptive study shows that safety mishap injury
eports contain suffıcient information to determine the
echanismof injuries resulting from softball. Such infor-
ation could be used to develop and monitor injury
revention strategies or countermeasures. The same pro-

es reported to the HQ AFSC, active duty USAF

-workday Total lost
workdays

Lost workdays
per injury

% on-base

46,818 10.7/3 13

12,520 5.8/2 78

14,554 7.2/3 61

3,386 2.8/2 72

6,843 5.8/3 71

13,023 11.4/4 16

6,902 7.2/3 59

5,406 5.8/3 74

5,208 5.6/2 73

5,563 12.3/7 8

120,223

tivities.
efined activities (e.g., slips, trips, and falls due to playing basketball
ecific categories rather than being included under this general slips,
epping up or down from/to uneven surfaces such as curbs (n�380);
while handling or carrying items or equipment (n�155); running not
s of other activities.
struck by a dropped object is categorized here as lift/carry/handle;
e included in lower-frequency categories not included in this table).
njuri
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f softball injuries can be applied to other sports and
ccupational activities for the USAF and other Services.
he eight mechanisms of softball injuries described in
his paper have clear value for injury prevention, not only
or the air force, but also for other military and civilian
opulations.
The USAF safety data presented in this paper are con-

istent with other civilian and military data on injury
auses that show sports are among the leading causes of
erious injuries.2–5,22–24 In civilian populations, it is esti-
ated that 7million Americans seek treatment for sports

njuries each year.4 In young U.S. populations, it is also
stimated that sports account for 15% to 20% of emer-
ency department visits,2,3 which would rival falls and
urpass motor vehicle crashes as causes of emergency
isits as reported by the National Center for Health Sta-
istics.1 Both civilian and military studies have shown
oftball to be one of the leading causes of sports
njuries.2–6

In order to prevent softball and other injuries,
nowledge of the mechanisms of injury is necessary.
his paper identifıes eight mechanisms of softball in-

able 3. Frequency and percentage distribution of mecha
odalities, active duty USAF personnel, 1993–2002

Mechanism Example(s) In
re
(n

Sliding Sliding into second
Sliding into third, face first

27

Being hit by a ball Being struck on jaw by ball
Being hit in left eye by ball

23

Colliding with player Colliding with another player
Being run over by another player

18

Running Tearing Achilles tendon running
Running and knee buckling under

12

Falling, unspecified Falling and landing on elbow
Running and falling

8

Tripping or stepping
on base, bat, ball

Tripping over base
Stepping on base

5

Diving or jumping Jumping and twisting back
Diving for ball and dislocating
elbow

5

Swinging bat Swinging bat and twisting knee
Swinging bat and straining back

3

Other Being hit by bat
Running into fence

13

Total softball-related lost-workday injuries reported to the AFSC, 19
uries (Table 3), of which three (sliding, being hit by a m

anuary 2010
all and colliding with a player) account for 60% of the
oftball injuries resulting in lost workdays. These three
echanisms would be good targets for prevention.
Several papers in the literature on softball injury have

ttempted to defıne the mechanisms of softball injury.
anda reasoned that softball injuries could be grouped
nto three categories: sliding, collisions, and falls. He pro-
ides data supporting sliding as the primary mechanism,
ut does not provide substantiating data for collisions
nd falls.19 In a later paper, Janda added overuse injury to
ake the list more comprehensive.20 Nadeau evaluated
50 emergency room visits and found that 82% could be
aptured by the same three categories of sliding, colli-
ions (with both players and balls), and falls.16 Wheeler
xamined 100 referrals to orthopedics for softball injuries
nd found that sliding, jamming, and falls were major
echanisms of softball/baseball injuries among army
ersonnel.8 Where most softball studies have identifıed
nly a few mechanisms of injury, this study, using USAF
afety data, documented eight different mechanisms of
oftball injuries, with 34 to 272 injury case examples per

s producing softball injuries and potential prevention

s
eda

)

Average # of
lost workdays
(days)

Possible prevention

3) 6.0 Breakaway bases
Ban sliding
Two home plates

0) 4.9 Helmet, face guard worn at all times
Reduced Injury Factor (RIF) balls

6) 8.6 Training to “call balls” to warn off
other fielders
Two home plates

1) 5.4 Preseason conditioning
Shift emphasis from stretching to
warming up prior to play

) 4.8 Training to improve balance
Improved fields

) 5.6 Recessed bases

) 6.1 Balance training
Recognize this is not the Majors!

) 4.2 Pre-game warm-up
Conditioning

1) 5.4

002�1181
nism

jurie
port
[%]

2 (2

6 (2

7 (1

6 (1

1 (7

8 (5

2 (4

4 (3

5 (1
echanism (Table 3).
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Almost one fourth of injuries reported in this study
esulted from sliding. Much attention has deservedly
een placed on sliding in the sports literature as well.
anda reported that 52 of 73 (71%) injurieswere caused by
liding in a retrospective review of community and hos-
ital records.15 Nadeau reviewed three summers of emer-
ency room records related to softball injuries at Yokota
ir Base and found that 45% were caused by sliding.16 A
-year prospective study of orthopedic referrals on an
rmy post found that 42% of softball injuries were due to
liding.8 A prospective study of collegiate baseball and
oftball players found that softball produced a higher rate
f sliding injuries than baseball and, in softball, head-fırst
lides resulted in a higher injury rate.17 Because of their
umbers and severity, sliding injuries should be a preven-
ion priority.
Themechanisms of softball injury resulting in themost

requent and most severe injuries provide the greatest
pportunity for prevention. In addition to sliding, being
it by a ball and collidingwith other players not onlywere
he most common mechanisms (Table 3), but also re-
ulted in the most serious injuries (Table 4). With regard
o injury types, fractures (n�476, 40% of all reported
njuries), tendon ruptures (6%), and concussions (3%)
ere themost serious softball-related injuries reported to
he AFSC. The percentage of fractures reported in this
tudy was higher than in other reports of softball inju-

able 4. (continued)

Mechanism (n) Types of injurya
Number of
injuries (n)

Tripping or stepping
on object (e.g.,
base, bat) (58)

Fracture (chipped
bones/compression/compound)

28

Sprain (tear of
ligament/joint/cartilage/tendon)

20

Other 10

Diving or jumping
(52)

Fracture (chipped
bones/compression/compound)

20

Other 13

Sprain (tear of
ligament/joint/cartilage/tendon)

11

Strain (includes muscle
injuries/whiplash/spasm)

8

Swinging bat (34) Strain (includes muscle
injuries/whiplash/spasm)

19

Other 15

Other/unspecified 135

Total 1181

Total softball-related lost-workday injuries reported to the AFSC, 1993–
2002�1181
able 4. Frequency of injury type by mechanism for
ctive duty USAF personnel, 1993–2002

Mechanism (n) Types of injurya
Number of
injuries (n)

Sliding (272) Fracture (chipped
bones/compression/compound)

146

Strain (includes muscle
injuries/whiplash/spasm)

56

Other 21

Dislocation (separation/subluxation) 16

Abrasion/scrape/scratch 10

Internal injuries, other 10

Concussion 9

Rupture (complete organ
tears/Achilles tendon)

4

Being hit by a ball
(236)

Fracture (chipped
bones/compression/compound)

129

Contusion 37

Other 24

Laceration (tears/cuts) 22

Concussion 15

Dislocation (separation/subluxation) 9

Colliding with player
(187)

Fracture (chipped
bones/compression/compound)

103

Sprain (tear of
ligament/joint/cartilage/tendon)

25

Other 17

Strain (includes muscle
injuries/whiplash/spasm)

16

Contusion 10

Concussion 8

Dislocation (separation/subluxation) 8

Running (126) Strain (includes muscle
injuries/whiplash/spasm)

56

Rupture (complete organ
tears/Achilles tendon)

27

Sprain (tear of
ligament/joint/cartilage/tendon)

26

Fracture (chipped
bones/compression/compound)

12

Other 5

Falling, unspecified
(81)

Fracture (chipped
bones/compression/compound)

38

Sprain (tear of
ligament/joint/cartilage/tendon)

16

Other 10

Dislocation (separation/subluxation) 9

Strain (includes muscle 8
ies,15,16,17 with the exception of Wheeler’s orthopedic case

www.ajpm-online.net
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eries.8 More fractures (n�146) resulted from sliding than
rom any other mechanism (Table 4). This again empha-
izes the importance of preventing sliding injuries.
Sliding is not only themost commonly reportedmech-

nism of softball-related injury, but also the only softball
njury for which a “proven” prevention strategy exists.
reakaway bases have been shown to reduce the inci-
ence of sliding-related injuries by as much as 95%.21

lthough the USAF has mandated the use of breakaway
ases, sliding still accounted for 23% of USAF softball
njuries during this time period. The use of breakaway
ases at many USAF bases may explain why the USAF
roportion of softball injuries due to sliding was lower
han their current civilian counterparts (70%)15 and his-
oric military accounts (42% USA,8 45% USAF16).
Breakaway bases are currently mandated, but this pol-

cy may need greater enforcement. These data also sug-
est that sliding injuries will still occur evenwith the wide
mplementation of breakaway bases, so other prevention
trategies may be needed. For instance, some sliding in-
uries occur before the runner even contacts the base. The
oft, uneven dirt found in batter’s boxes may make sepa-
ate home plates and rule changes necessary for prevent-
ng sliding injuries at home. This countermeasure would
lso have the added benefıt of eliminating collisions near
ome plate. Other rule changes that restrict sliding could
urther reduce sliding injuries.
Although the only effective softball injury prevention

trategy identifıed in the sports medicine literature is
reakaway bases,15,21 this paper suggests possible preven-
ion strategies for each mechanism listed in Table 3. For
xample, two thirds of the players injured when hit by a
all were hit somewhere on the head. Helmets equipped
ith face guards in theory could reduce this injury if worn
hroughout the game. In contrast to baseball, protection
rom the ball in slow-pitch softball appears to be most
mportantwhen not batting. Reduced Injury Factor (RIF)
alls provide another way to decrease the incidence of
njuries from being hit by balls. Such RIF balls have a
ower coeffıcient of restitution and compression, and
ence travel with less velocity when hit. This lower veloc-
ty could reduce hit-by-ball injuries at a number of other
natomic sites by reducing the velocity of the ball and the
esulting energy of impact. The emerging popularity of
alance training for all sports provides another potential
revention tool for injuries in several categories. If the
uggested potential prevention strategies are imple-
ented before intervention trials are conducted, rigorous
valuation and monitoring for their effectiveness should
e conducted.
It is evident from the foregoing discussion that this

nalysis had several advantages and provided informa-

ion not generally found in the literature on softball inju- c

anuary 2010
ies. The fırst advantage was the large number of cases,
lmost 1200. Although the data did not encompass all
oftball injuries, the safety data by regulation captured
erious injuries—injuries that were most likely to affect
n individual’s life and work, or lost-workday injuries.
inally, the safety data clearly contained enough informa-
ion to accurately describe and code the mechanisms of
oftball injury, information that is necessary to focus
revention efforts.
The mechanism information gained from this analysis

ılls a gap in knowledge necessary for prevention; infor-
ation that is not readily available in the electronic med-

cal records. Currently, military electronic medical records
apture only general causes on injury hospitalizations,
hich represent a relatively small percentage of the total
njuries. More-specifıc information regarding mecha-
ism of injury is necessary for developing effective coun-
ermeasures. Whether or not a more detailed medical
ause coding scheme should be developed to capture
nformation on mechanisms is a dilemma faced by the
ilitary and civilian sports medicine communities.
his dilemma is further complicated because resolving
t increases the burden on already heavily tasked med-
cal providers. The military has the advantage of hav-
ng safety offıcers at every installation charged with
nvestigating mishaps, thereby providing the necessary
ata without placing an additional burden on medical
are providers.
If the civilian community decides to further develop

ause coding to include mechanisms for sports and
ecreation activities, the military safety database would
e an excellent source of information. As these data
how, the historic record of hundreds of detailed ac-
ounts of softball injuries provides the necessary infor-
ation to identify, aggregate, and code the most com-
on mechanisms.
Safety reports are more likely to be initiated for hospi-

alized cases; however they also capture a large number of
utpatient visits. In the present study, 912 (78%) of the
181 softball mishap reports were outpatient visits. Com-
ared to most other softball studies, the large number of
ishap reports facilitatedmore precise identifıcation of a
reater number of injury mechanisms, such as running
nd stepping on objects, rather than just sliding and col-
isions. The list of eightmechanisms expands on the usual
wo or three found in reports such as those by Janda16 and
adeau.13 The extended list of identifıed mechanisms
ives important information for developing countermea-
ures and future coding systems.
Despite its strengths, this analysis also has some limi-

ations, including possible underreporting of injuries by
afety offıcers. Currently, the reporting process relies on a

hain of events with a number of weak links. The report-



i
p
t
w
m
u
d
e
p
s

s
t
t
p
p
s
i
w
h
c
p
H
s
(

d
d
c
d
g
o

d
F
r
c
c
m
f
p
c
m

i
c
s
p
t
c
c
s

s
o
t
u
i
b
r
i
o
m
t
m
i
c
m
s
n
a
b

W
s
p
p
g
t

a
p

o

R

S132 Burnham et al / Am J Prev Med 2010;38(1S):S126–S133
ng process requires the injured player to notify the su-
ervisor, the supervisor to notify the safety offıcer, and
he safety offıcer to investigate the mishap and fınally
rite a report to the AFSC. Internal and external esti-
ates of underreporting have varied from 50% to 90%
nder-reporting (unpublished data). This problemof un-
erreporting is probably due to many factors, and a full
xploration of the problem is beyond the scope of this
aper. Nevertheless, safety reports represent a valuable
ample of the more severe and duty-limiting injuries.
One factor affecting reporting of injuries during this

tudy may have been changes in military medical prac-
ices in the early and mid-1990s. During the early 1990s,
here was a move to treat more injuries and other health
roblems on an outpatient basis rather than hospitalizing
atients (Armed Forces Health Surveillance Center, per-
onal communication,). Decreases in military hospital-
zation rates would in turn reduce the number of lost-
orkday injuries reported to safety offıcials. In fact,
ospitalizations rates for injuries and musculoskeletal
onditions decreased 62% between 1993 and 2002, the
eriod of this study (unpublished data, Armed Forces
ealth Surveillance Center). Over this same period,
afety reports of lost-workday injuries decreased 42%
Table 1).
A fınal limitation of this study was the lack of accurate
enominator data. Estimating softball participation is far
ifferent than other activities such as driving, where one
an assume much higher rates of participation. Without
ata on how many USAF personnel play softball or en-
age in other sports, it is diffıcult to calculate risks or rates
f injuries.
In summary, the results of this analysis allowed the
evelopment of a useful list of mechanisms for the Air
orce Safety Automated System, the USAF’s newmishap
eporting system, and should contribute to progress in
oding and preventing softball and other sports and oc-
upational injuries. This paper also illustrates, for epide-
iologists and others, the richness of detail not available

rom medical records or medical surveillance data, and
rovides the foundation for future studies that include
alculation of rates, trends, and multivariate analyses of
ore detailed causes and risk factors.
Apart from the fact that breakaway bases aremandated

n the USAF, softball play in the military should closely
ompare to play in the civilian sector. Therefore this
tudy should also provide details that may suggest both
reventivemeasures and prioritization of thosemeasures
hat should be developed and evaluated for military and
ivilian players. It also provides more-specifıc data for
reation of improved civilian external cause coding for

ports and recreation activities.
In conclusion, safety mishap injury reports provide
uffıciently detailed information to identify mechanisms
f injuries resulting from softball and to develop coun-
ermeasures to reduce these injuries. However, due to
nder-reporting and established thresholds for report-
ng, safety data do not provide a full picture of the total
urden of sports or other injuries. Conversely, medical
ecords, such as emergency room visits, give important
nformation for estimating the burden of injury and type
f injury, but valuable detail for prevention is usually
issing. Consequently, both data sources are necessary

o assess the magnitude of the injury problem in the U.S.
ilitary. The information from these data sources should

n turn be used to improve existing sports injury cause
oding, which is necessary for the development, imple-
entation, and evaluation of prevention strategies for
oftball and other sports injuries. The leading mecha-
isms of softball mishaps (sliding, colliding with a player,
nd being hit by a ball) identifıed by this analysis should
e a priority in intervention efforts.
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