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Abstract Athletes and soldiers mui;t both develop and maintain high levels of physical 
fitness for the phy~icaHy demanding tasks they perform; however, the routine 
physical activity necessary to nchieve and sustain fitness can result in training­
relared injuries. This article reviews dara from ·El systematic injury control pro­
gramme developed by the US Army. Injury control requires 5 major steps: 
(i) surveillance lo determine the size of the injury problem; (ii) srudie.$ lO deter­
mine causes and risk facmrs for these injuries: (iii) studies to ascenain whether 
proposed interventions acrually reduce injuries: (iv) implemencacion of effeccive 
intCrventioos; and (v) monitoring to s.ee whether imerventions retain their effec­
frveness.. 

Medical suIVeillance data from the US Anny indicate that unintentional (ac­
cidental) injuries cause about 50% of deatl)s, 50% of disabilities, 30% of 
hospitaljsations and 40 io 60% of outpatient visits. Epidemiological surveys show 
that the cumulative incidence ~)f inj1tric.s (re.quiring an outpatient visit) in the 
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8 weeks of US Army basic training is nbout 25% for men .ind 55% tor women; 
incidence rates for oper.ational infanLry, special forces and ranger units are .about 
IO to l 2 injuries/ I 00 soldier.month$. Of the Jimii-ed.dury day~ :lCCrue.d by lr.iinc:c.i: 
and infantry soldiers who were lrca1cd in outpath:.nl clinics, tsO ICl 90% were Lhe 
result of training-related injurjes. 

US Army studies document a number of potentiaUy l'f}Oditiable ri.sk facmi-s; for 
these injuries, which include high amo"1n1S of running. l(')w levels of phy.si~I 
fitness, high and low levels of flexibility, sedentary lifestyle and tobilcco use, 
amongst others. Swdies directed at interventions showed th~t limiting running 
distance can reduce the risk for stress fractures, that the use of ankle bnices can 
reduce the likelihood of ank)e sprains during airborne operations and thar the use 
of shoc:k-a_bsorbing insoles docs not reduce SlTCS6 fractures during tr.iining. 

The PS Army contillue.s to develop a comprehensive injury prevention pro· 
gramme encompaS.&ing survernance, research, programme implementation and 
monitoring. The findings from this programme, Qnd the g.cncr.i.l principles of 
injury control therein, have a wide application in civilian sports :.ind exercise 
programmes. 

Soldiers must develop and maintain high levels 
of physical fitness in preparation for mililary miS· 
sions, in similar ways 10 athletes preparing for 
competition. The potential demands of combat and 
other duties require military personnel (particu­
larly the US Army and Marine Corps).to routinely 
engage in vigoTous physical and operational train­
ing t0 sustain a high level of readiness. Typical 
traini_ng activities include running, 'marching, cal­
ischenics, climbing, hurdling, crawling, jumping, 
digging, lifting and carrying loads while hiking. 

As with other groups engaged in vigorous phys­
ical a·ctivity and tra.ining,11·41 injuries frequently 
occur in military populations.l5•81 These injuries 
concern me milit.ary not only because of their fre­
quency but be.cause they result in .significant loss 
of personnel resources and can compromise oper­
ational readiness. To reduce the incidence of in­
juries and their effect on individuals and military 
objectives, a systematic programme of injury pre· 
vention was considered necessary by the US Army. 

Thble I lists the 5 key public heaJth steps to in­
jury control (surveillance. research, intervention, 
programme implementation and programme mon· 
icoring). These 5 steps of systematic injury conlro1 
re£Juire that 5 primary questions be answered lper· 
sonal communicalions, M. Rosenberg, Centers for 
Disease Coorrol and Prevention, Atlanta (GA)J: 

a:, AC111; lrrtemol1onoJ UmlleCI. ,a..)i rights re,erved. 

(i) Does a problem ex.isl? 
(ii) What causes lhe problem? 
(iii) What works 10 prevent the problem? 
(iv) Who needs lO know and what do lhey need 10 do? 
(v) How effective are the preventive measures pul 
in place·? 
Successful prevention/control requires jnfonna­
tion from surveillance and research at all steps in 
rhis process. 

The foundation of a. sysremalic approach lo the 
prevention and control of injuries is medical sur­
veillance. Un!i ke research, medical surveillance 
implies a linbige between health informatjoo and 
preventive acLionJ~. tO) Routine surveillance pro­
vides the information necessary to determine the 
magnitude of prohlems affecth1g the hea)rh of pop· 
ulations and provides the basis for prioritising and 
targeting injuries and diseases for prevemion or re­
search. 'Research is necessary to dererminc the un­
derlying risk faclors for and C.)Us~s of injuries and 
diseases. Prevention of injuri.c~ require.s itlentifica­
Lion of modifiable risk factors and Ci.lUSes.l 111 Once 
a .strategy for prevention has been dcviscu, r~search 
may also be necessary to determine whether the 
interventions work. Following 1mplementation of 
a prevention strategy, surveillance o[ I.he ongoing 
effectiveness of that strategy is necessary. r9. I 01 

This article primarily review!> J,lla from the first 
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-3 elemenLs of the US Army injury prevention pro· 
gramme - surveillance, research and intervention. 
We ex.amine-O data from surveillance sources and 
epidemiological surveys which define the magni· 
rude of the problem of injuries in the US Arrny and 
Marine Corp&. We further reviewed the results of 
epidemiological research that identifies causes and 
risk factors for training- and operations-related in· 
juries. Some of rhe prevention programmes that 
were implemented are also dj scussi::d. The findings _ 
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T~I• 1. Key 1teps In me injury oonrrol pl"Cleets and !tie 1t1le ct 
awveillani,e, ra1aarch and !nleivenuo/1 

Slap 1: S11rvei11anca Document the existence ol a 

Step 2: Research 

problem and its m~nill.ide 
frequency and distrlburicn 
ra1es end trends 

Identity tile cause at\d risk raaors 
fer a problem 

epic!eml~ogy 

pat:10physjology 
t>iom&ehanicS 

from US Army research are used to demonstrate ·- Step 3: tnrerven~on 

the power of simple screening and survey method· -

ergonomlcc 

· Determine what 1'118.&sures are 
•f<octlve in preventing Iha problem 

tl'Bining ologies in exercise and trainjng injury research. 
Finally. we u.se the dam discussed to illustrate the 
contributipns of sutVeillance and epidemiological 
research to a comprehensive injury prevention pro-
gramme· such as that outlined in table l. 

.1:-surveillance ond Survey Data 
on Injuries 

The first step of the public health process of 
injury ·control/prevention is lo determine whether 
a problem exists, This can be ae:complished for 
military populations because comprehensive med­
ical and fatality records are maintained for aJl mil­
itary personnel on active duty. The sizes of unit 
popularions are known at all times, c~pies of all 
military hospital discharge summaries are filed in 
individual medjcal records and demographic, oc­
cupational and medical information from hospital 
discharge summaries is coded and entered into cen­
tral computerised files. Injury diagnoses are coded 
using lnremational Classification of Disease Codes 
(ICD-9 Codes); all acure injury diagnoses receive 
an external cause code llsing North Atlanric Treaty 
Organization codes which are similar to the cause 
codes in ICD-9 (E-Codes). Hospitalisation rares 
am:i trends are now routinely reviewed and publish­
ed. Computerised databases of disability dis­
charges and deaths are also maintained. Virtually 
all outpatient visits to mi1itary medical treatment 
facilities are documenred in the records of individ­
ual personnel. Because computerised military­
wide databases were unavailable for 'sick call' 
(ourpatienr) vis~t.s until recently, the primary 

e Adi, lniemon.onol umned. All rt~h/S resaM'lc:t, 

Step 4: Pn,gramme 
lmplernenlation 

Slep 5: Programme 
monitoring 

tetiini;ltrials 

dell91opmenl ol tater pn:it:luc:ts and 
equipment 

en;lneanng c:ttanges 
Disseminate information to th0$~ 
who need to knON and set 

educalian 

regulations, rules end laws 

safety gulclelines a~ polic:ilS 

equipment 
Dez.ermine eff&c!ivensss of injury 
prevention p,ograrnmas · 

source of data on lhe incidence of injuries requiring 
only outpatient manage_ment is focal periodic sur· 
veys of individual ·medical records for entire tar­
geE~d unit popuhlLions. 

1.1 Incidences of Injury-Related 
Hospital!sation. Disabillty and Death 

Surveillunce of .hospital records, patients with 
disability and . faraliries provides perspective on 
how .injuries of. varying degrees of seve1ity affect 
the US Army· in tenns of personnel resources and 
readiness. Direct comparisons of incidence. rates 
and frequencjes ac.ross levels of injury severity are 
complicated by differences in calegorisatioo of in· 
formation and how specific diagnoses are defined 
Nevertheless, data on hospitalisations. disabilities 
and deaths provide a valuable perspective on the 
magnitude of the problem. 

Since 1989, the Standard Inpatient Dar2 Record 
has provided a cornrnon register ofhospicalisations 

Spcm Med 1999 fab; 27 (2) 
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Table IL Cumulalive ir-.eidence of all injuries among US Army 
1talnae.& cl1.11in9 the 8-week be.lie IXl!Tlbat training cycle 

~wtiy Vear data lnr::ider,oe (•;.) 
collectod man• women" 

l(owaJfHJ 1976 26 54 
Ben,el & Kisht11il 1982 23 42 
Jones et er.l"l ,984 2.!l so 
Bell et &1.1171 ,ae.e 27 67 
Weslpl'lul et o1.rte1 1994 ND 67 

ND=no dala. 

in all US military hospi~ls regardless of service 
(i.e. Army, Navy or Air Force). In "I 994, musculo­
skeletal conditions and injuries accounted for 28% 
of hospi1alisa1ions in US Army personnel.L12l The 
next most common cacegory was digestive dis­
eases, at 12%. Information from this Record indi­
cates that acute injuries associated with physical 
activity. training and athletics are potentially ser­
ious, as welf as frequent, in lhe US Army. Jn 1994, 
the rate of hospii.alisation for injury in US Army 
personnel was estimated at 45 hospitalisations/ 
1000 person-years.£ 121 Athletics- and spores-related 
injuries accounted for 12% of !.he cases where an 
external cause of injury was recorded, an<l other 
potential training injuries accounted for an addi­
tional I4%.l12l Days lost ('noneffective days') due 
to hospitalisation for injuries caused by spons and 
athletics alone were 26 days/ l 000 soldiers per 
yearJ12) 

Joues f::r K.m1pik 

Tracking of patients with disahility i~ performed 
by rhe Army Physical DisabUiLy Agency (A?DA) 
which keet)S a compuL~risetl lisL of r~viewed pa­
ti ents.l l.3l In 1994, the raLes of t.lisahility were abour 
15 cases/1000 person·years, with about 53% of 
these being due to injury. The coding scheme use(} 
by the APDA does not allow de1ermina.tion of the 
~onLribution of physical training-related injuries to 
disabllity~ however. a pilot srudy in an infa.mry di­
vision suggested that the injuries susLained by 28% 

- of personnel requiring disability evaluations may 
he attributable co athletics.l12l 

Deaths in lhe military are routinely repc,rted by 
the Military Services' Cat;u.alty Offices Lo Lhe De­
partment of Defense Directorate of Information 
and Operntions Reports (DIOR). DIOR publishes 
the Worldwide Casualty Repon which provides 
mortality data; broken down imo 5 categories: ac­
cidents, suidde&, homicidei., illness and combat 
(hostile action}, for all of the services. ln l 994, [he 
US Army fatality r..itc was 87 di!arhs p~r JOO 000 
person-years, with unimenlionDl injuries (,.1cci­
dent.s) accounting for 49% of all dealhs. All 
illnesses and diseases accounted for only 18% of 
deaths in the US Army. 

1.2 Incidence of Outpatient Injury Visits 

Episodic surveys of outpatient medical records 
('.sick call' vi~its) have also d<.1cumenrcd the inci­
dence of injuries among military trainees and 

Tobie IU. Injury ingdenc.e reles among soldie~ in operational US Army ul\its 

Swdy Year data collecte.o Type of unil 

Tomlinson et a1.1S111 

, I 

' 
Knapik 21 al)li)t 
R'eynoids e!a1.re1J 

Aeynoids et a1.• 

198+1985 

HlS9 

1989-1990 

1998 

a ' Annualised data based oo a weeks of aata collec!lon, 

b Annualised rate bal.sd on 6 mO!'llhs of data collectiOl'l, 

Infantry 

Special torcas 

.A.angers 

Artillery and aviation 
Infantry 

Infantry 

Artillery 

:c: Reynolcts et al., unpUblished data (n = 188, 1-yesr lo!low-up). 
ND=no data. 

e AC!ls 1n1emcfoncl urnrre:::i. All ri9rm reserved. 

lncidtmce rate (events/100 soldier-months) 
new injuries 

11..2 

12.1 

,0.1 

4.5 

11.6 

ND 
10.7 

clinic: visits for injuries 
ND 
ND 
ND 

ND 
1B.3 

15.1 

18.8 

Spom M;;.a 1999 Feb; 27 R) 
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Table IV. Relative rates of injury and illne.S!i among US Atrny trainess'221 and infantry !iOIOle~ 

Caragoiy Sample Injury rats 
(c:ase.s/100 
soldier-months) 

mnes:srate 
(casest100 
soldier•montl'IS) 

Rate ratio (injury 
rate/Illness rate) 

Soldief'S with 1 or more '.lick call' visits Male trainees 
Fe.mate UBinees 
Male"1fan17Y 

1S.7 
25.2 
12.B 

17.7 
2.4.2 
,2..0 

iocai 'tick call' villila Male lr&ineac .22. 1 2.6.4 

O.B 
1.0 
1.3 
o.e ,.o female trainU6 39.6 37.2 

l: .:. Male in1an1ry 19.6 12.0 1.6 

5.0 Day~ of timited duty Male traine«. 40 e 
Female trainees t29 6 21.S 

'10.3 Male il'\lantry 113 11 

11. Aeync;ill:ls K. unpublished data QI'\ US Affl'fY infantry soldle,s, Fort Drum (r-lY), , 989 (n = 35 t, 72-day follow-up) . 
• +! 

~oldiers. The greatest amount of documentation 
exists for US Anny basic training. As shown in 
table n. the cumulative incidence of male trainees 
seeking medical care for 1 or more injuries during 
the 8 wee.ks of basic training varied between 23 
and 28%; injuries for women ranged from 42 to 
67%.l14·\IIJ The estimated injury rates are 12 to 14 
and 21 to 29 injuries per 100 person-months for 
male and female rzainee&, respectively. Male US Army 
Infantry trainees undergoing a 12-week period of 
basic training experience a cumulative incidence 
of injury of 46%,PJ about 15 injuries per 100 person­
months. Races of this magnitude have al.so been 
observed for US Marine Corps recruits.fl91 

In contrast lO crainee.s, injury rates in opera­
tional military units can vary more widely, prob­
ably because of the varied nature of the occupa­
tional tasks performed (the US Army has 277 
occupational specialities).f20J As shown in table Ill, 
male soldiers in infantry, special forces and rcU1ger 
units have documented injury rates of between I 0.1 
and 12.l injuries per 100 soldier-momhs,fS.6.lll sim­
ilar to those of US Anny trainees. Artillery and 

aviation units have Jower ratesJ5l Injury rates among 
military trainees, infanlr)' soldiers and special forces 
and ranger units are comparable wilh chose expep 
rienced by high school and coJlegiate athletes par­
ticipating in endurance events; however, rates are 

generally lower than for those involved in contact 
sporu.13,221 

c Adi! lntemcs11ono• Limited. All rlgnti. re~rved. 

1.3 Causes of Morbidity: Injury Versus Illness 

Comparisons of the numl)er of limited duty days 
resulting from injuries versus those resulting from 
illnesses provide another perspective on the impor~ 
tance of injuries to overall IJS military physical 
readiness. Table IV contains data on the relative 
rares of morbidity from injury and illness and the 
roles of limited duty days. For male and female US 
Army trainees, the ratio of the rates of injury aod 
illness (soldiers with 1 or mol'e ·sick caU' visits) is 
about I : I; however, for injury, the rates of limited 
duty days are much higner than for illness. Among 
infantry soldiers, the rntes for injury are slightly 
higher than those for illness but the rates of limited 
duty days are roughly 10 times higher. Injuries re­
quiring outpatient care clearly cause significantly 
more temporary disability than do illnesses. 

1.A Overview of Injury Impact 

Data on morbidity and mortality across the 
spectnirn of health indicare that injuries are ~m im­
portant prohlem both in tem1s of absolute rates and 
also relative to disea.c;e and illness. Based on these 
data, the relative numbers of injuries from each . 
category of injury (death, disability, hospitalisa­
tion and outpatient) can be ei.timated'. The fre­
quency dara presented in rabfo V show ~}early char 
outpatient sick call visics account for)he largest 
number of injudes - almost 2000 for ~~ry death 
that occurs. Consequently, although the injuries in 
this cntegory m-e less severe than those in other 
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l•bt• 'J. Frequency ot injuries re.Quiring difterant levels of cere and 
ra~ of Jess severe injuries to deaths, blil$9d on US Atmy--wlde 
dala toi 1994 

Patient category 

Acciclantal death 
Olsabirrty 

Hosptiall&alion 

EsUmaled injuries 
(casuiyear) 

iolal training- or 
athLaflCll•relllled 

230 
4500 

23000 

60 

Ouapatlent 'sick 440 000 240 000 
call"' 

Ralio oJ other 
Injuries t.o 
accidentfll 
death!• 

1 

20 

100 
1900 

a CaJ::ulated as $0Urce of ln)u,yttotal accidental Cl&aths. 
b E..stimaaed from Cima of Tomlin5on at al.ISi · 

categories, injuries treated on an outpatient basis 
have the· largest impact in terms of personnel re­
sources and military readiness. Sports and physical 
·training-related injuries account for a large percen­
tage of the total injuries in al! categories (table V). 

· Furthermore, most injuries treated in US Army out­
patient clinics are lower extremity training-related 
injuries.£6.16,211 The sheer number of training­
related; injuries warrants investment in research 
and prevention programmes to reduce tM inci-

. dence of such events. . 
For vigorously active US Army populations, lhe 

data c}early indicate that physical training-related 
injuries cause more limited duty days than all of 
the other outpatient conditions combined. The rel­
ative magnitude of the injury problem, compared 
~th illnesses, is1 a strong argument for a systemat­
ically coordinated training injury prevention pro­
gramme. While surveys and surveillance i ndicafc 
that injuries are an impon:anc problem, these tools 
alone do not provide the information necessary to 

prevent injuries. The foundation of an effective in­
jury prevention programme is detailed. knowledge 
of injury dsk factors and the causes of injury, which 
requires focused research. 

2. Research on Risk Factors for 
Training lnjurles 

When a problem such as training injuries has 
been ideotified, the next step in rhe control proces.s 
(see table I) is to identify causes and risk factors. 

e Ad!! lnrer()Ononol Um11ec. All rlahb ,e.servec. 
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Table VI 1isLS some risk factors for trainjng injuries 
which have been identified by military and civilian 
sports medicine srudies.125,lfiJ These ri.sk factors 
may be categorised as either intrinsic or extrinsic 
in nature. Intrinsic facrors are inherent charac­
teristics of i~dividuals, for example age, race, gen­
d~.r, anatomical characteristics or physical fitness. 
Extrinsic factors are varia.bles chat are external to 
the individual, such as physical training pro­
·grammes, equipment, rem.in and wealher condi. 

.. tions, which influence the risk of injury. Sections 
2 .1 to 2.6 high} i ght some of the kc:y risk factors for 
training-related injuries in mililaJ)' populations 
and iJ!uscrace the use of simple survey and research 
methods to identify these risk factors. 

1'a.ble VI. Risk ta=irs for physical tnlinin9 injuries in mllllary 
populBJions 

lntrln$1e faetors 
Demogtaphic oharaaler/stics 
age 
raoe 
gender 
olilar 

Analomlcal f~cror~ 

high arches (pes t::aV1JS) 
'knCl(X knees' (genu vaJgus) 

excessive a-angle 

olher 
Physical fitness level 

lo,,.y cardiore.spira1ory endurance (slow run 1imes) 

low muscle enduranoe (low numbar of pusll-ups ano sit·ups) 

high and low flexibility (ioe-tooching ebility) 
other 

Behaviourar trails 

sedentary (inaci/ve) lifestyle 

lotiaccouse 

other 

Past injtJry 

E)(trtnsJc Factors 
TrainJng paramelers 

high runninti mileagQ 

frequent marching and running 
other 

equipment factors 

boots not 'broken in·12~J 
ankle braces 

other 

Sporrs t,\.;,d 1999 Fe!;; 27 (2) 
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Exercise-Related. Injuries in Military Populations 

. 2.1 ;Demographic Chorocteristlcs 

Demographic data (Le. age, race and gender) is 
routinely maintained in administrative and medical 
records for all military personnel. Dala on US 
Army basic trainees indicate that older individuals 
are more likely to .sustain injuries.f7.Z7.l81 In con­
trast, infantry soldiers!6J and mixed groups of sol­
diers wirh many different occupational spe.cia1-
itiesrsJ show a declining trend for injuries with 
incr~ing age. This discrepancy between trainees 
and soldiers may be explained by the fact that train­
ees all'engage in the same type of physical training. 
However, in operational US Army units, older sol­
diers tend to be of higher rank and are, consequently. 
· in staff or supe.rvisory positions; they may have less 
exposure to occupational physical hazclrd.s compared 
with younger soldjers. The decline in injuries with 
increasing age in operational US .Army personnel is 

· in consonance with data from civilian populations. r29.l 
Ethnicityf301 and gender!.291 also appear to influ­

ence injury incidence. Several reports suggest that 
Whiie trainees experience more stress fractures 
and other training injuries rhan Black trainees and 

· those of other non-White ethnic origins.f7.27•281 

Black soldiers also experience fewer blisters on the 
foot compared with individuals of other ethnic 
origin.1311 Regarding gender. studies of US Army 
b~sic trainees consistently report injury rates 
among female trainees that are 1.5 to ·2.0 times 
higher than those for male traineesJ7•8•14·l 6l Inter­
estingly, rnultiv~iate analyses which control for 
physical .fitness indicate that men and women with 

· similar cardiorespiratory endurance (run times) ex­
. perience the same risks for injuryJl!j While age, 
race. and gender themselves are not modifiable risk 
fa~ors. altering training programmes and modify. 
.ing other risk facrors, such as improving individu­
als• physicaJ fitness leve]s, may reduce the risk of 
injury for some of these higher risk demographic 
groups. 

2.2 Anatomical Factors 

Mass population screening techniques have 
been employed 10 study the possible association 

c Adi! 1memo11ono1 Urn!9d. All ,1,nts 1eserveo. 
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F/atlesl 20% Mid 60% Highesr 20% 

Foot rype (percentile arch height) 

Fig. 1. Rala1ionshlp between .foot arch height and risk of lower 
extremity !nJuries among male US Army infantry traine&S. Arch 
height is the ratio of navicul.ar height to medial mstatarsal pha-­
iangeal joint length. For the 11att.est 20% c:ompared wilh the 
highest 20%. relative ris.k = 2.3. p < 0.05.1'331 

between injury risk and anatomical variables, such 
"s 'flat feet', bowed Jegs and leg length discrepan­
oies.£32·3S) Observations from a study of computer­
digitised photographs of lhe feet of male IJS Army 
infantrv trainees indicated Lhat rec:ruits with flatter 
feet ~ at a lower risk of lower extremity injuries 
during Lrcrining than those with 'normal· and high 
arches (fig. 1).1331 TI1is study adds support to lhe 
conclusions of a study of lower extremity .stress 
fractures among soldiers of the Israeli Defense . 
Force, which demonstrated that individuals wil.h. 
the flattest feet had the lowest injury incidence.1351 

Besides high fool arches, ~xcessive Q-angle 
(>15t>) of the knee has been shown to be associated 
with higher risk of lower extremity stress fractures 
and other injuries (fig. 2). Genu valgus ('knock 
knee') was also found to be relate.d ro risk of over­
use injuries (fig. 3).ll-41 Some of these findings are 
contrary to commonly held beliefs1361 and indicate 
the need to examine generally accepted but un­
proven hypotheses regarding the association of an· 
atomical and other factors with injuries. 

2.3 Physical Fitness 

Important components of health-related physi­
cal firness incJ ude cardiorespiratory endurnnce, 
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Fis:'2.'Rela1ionshi1> between Q.angle and th& rfsk of ovenJSe 
injury in US Army male infantry trainaes. 0-engle is fhe angle 
formed by 2 lines. one drawn !tom lhe midpoint of the patella to 
the tibial tuberosity and the otner from the midpoint of the pateUa 
to the anterior superior iliac: spine. For tralneN wnh C.angles 
<10• compared with ttu>se with 0-e.ngles >'15°, relative fisk = 
1.5, p = 0.10J,.l 

muscle strength, muscle endurance, flexibility and 
body compo.sition.1'37..381 The US Army .:ind other 
:mµitary populations routinely measure and record 
information related to these fitness componenl..!i. 
Th~ US Anny Physical Fitness Tesl (APFT) is per­
formed twice yearly by all soldiers and consists of 
tests related to cardiore.spiratory endurance [3.2-
kiJometre (2~mile) run times]. muscle endurance 
(push-ups and sir-ups) and surrogate measure­
ments for body composition (height and weight). 
For ~ther fitness f~tors not routinely assessed by 

I ' 
the military services, suitable methods for ma.,;s 
screening have been devised and employed in mil• 
icary research. These i:qclude toe touching and joint 
r.mge of motion lo evaluate flexibiliry):39.40) max:i• 
m~ v9lumaryforceexertion 10 assess strength,f4 J,42.J 

and circumferential measurements to estimate 
body fat.f~3J 

' ~ . 
The most consistenlly documented risk faccor 

for injuries in US Army populations is low cardio­
respiratory enduril.Ilce, measured by running per­
formance. Figure 4 depicts the associalion between 
l.'6-kilometre (l~mile) run times and cumulative 
incidence of injuries during 8 weeks of basic train-

e Adl~ lmeme!llono1 Urnitee1. "" 11gms 1e1:eM•ci. 
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ing. Trends for bolh men and women indicate in­
creasing risk of injury for group.s wilh increasingly 
.&low run times.lB.llil Similar trends have been doc­
umented in a~tive duty infantry and combat eng. 
ineer populations.1°·441 Thi6 observation mak.es sense 
given the ubiquitous nature of weighl-bea.ring 
training (runniog and marching) in lhe US Army. 
Individuals with'. low aerobic capacity will experi­
ence greater physiological stre.~s relative lo their 
maximum capacity at any given absolute Jevel of 
perf onnance. 

rlexibHity is another component of physical fit­
ness a.,;sociared ~dth risk of injury in military pop~ 
ulations. Prospective measurements of toe touch­
ing ability indicate that US Army Lrainees at both 
the high and low eKtremes of buck .ind hamscrins 
fJexibility experience more injuries (fig. 5).171 This 
bimodal association with higher injury risk in indi­
viduals at the extremes ol' flexihility is similar to 
ob.l.ervations reportcJ fo~ fem.a.Ii! collegiate ,tthletes 
in a study that employed goniometric techniques to 
mea.4!ure hip range of motion.1-IS,-461 These data ~ug­
gest a need co re-examine the whlcly held belief 
that grcarer flexibility protccLS against injuryJ471 

01 Q2 03 C4 OS 
(valgus) (varusJ 

Quintiles of pelvic widlh/pat.eUar wldlh ralio 

Fig. 3. Relatlonship be1ween genu vaJgus/genu varus and risk 
of overuse Injury in US Army male infantry lrainees. Genu val­
gus/gMu varus was measured as lhe ratio of pelvic v,idlh to 
patellar widlh with lal11e values indiealive of v:.1gum and small 
values inciiea~ve of varum. For qulnlile 1 compared wit>\ 3, rel· 
ative risk= 1.9. p = 0.02.IJ•l 
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Fig. 4. Relationship cetwean ·t.&-kl1ometre (1-mile) ,un times 
and the cumulative inc:idan.ca of injuries during 8 weeks of ba&ic 
training among male and female US Army crainees. For men, 
the relative risk (qaartile 2 compared wilh 4) = 4.2., p < 0.10: for 
women, the relative risk (quartile 2 compared wi1h 4) ~ 1.7, p < 
·0.10; for trends in men and woman. p < o.osJBJ 

US Army studies have also found Jess consistent 
and less significant associations betwe¢n orher phys­
ical fitness measures and risk of injury)6-tt.1ti.111 
These include the abilicy to perform only low num­
bers of push-ups and sit-ups and higher per~nr-

·sges of body far (estimated from skinfold thick.'"fless 
~r circumference measurements). This type of data 
emphasises the need to systematically investigate 
the association of suspected. physical fitness com­
ponents and ol..her risk factors with the occurrence 
of injurjes. 

2.4 Lifestyle and Behavioural Characteristics 
; 

Questionnaire~ have been used to study associ­
ations ofinjury risks with lifestyles and habits (e.g. 
physical activity and smoking) among US Anny 
trainees and soldiers. Simple questions aboat the 
Jevel of physical activity prior to entering the ser­
vice and frequency of running, for example, have 
pn:~ded important clues about the effect of past 
act1v1ty on current risks of physical training-related 
injuries. Outcomes from these questionnaires demon­
strate the value of asldng individuals for informa­
tion on specific behavioural characteristics. 

·. · Several prospective studies of US Army train­
ees and US Marine Corps recruits have reported 
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that sedentary lifestyle prior to entering the service 
is associated with higher ri~k of injury during ini­
tial entry training.f7·8· l6.l1!J Figure 6 depicts the as­
sociation of self-assessed past activity level with 
risk of injury during US Army basic training. The 
trend of decreasing risk: for those trainees who 
were previously more active than other individuals 
of the same age and gender is a consistent finding 
among male. traineesI7.8.l6,28J but not among female 
trainees.C•U6J Also, male infantry trainees who run 
more frequently prior to entering the US Army ex­
perience fewer injuries during basic trainingl'l (fig. 
7). These observations suggest that past physical 
activity is protective against futme injuries associ­
ated wich physical 1.r'.i.ining, at lenst among men. 

Tobacco smoking is another behavioral health 
risk factor reported to be associated with higher 
risk: of injury among US Army trainees and iol­
diers. Figure 8 demonstnltes the relationship bc-­
L ween the amount of smoking and cumuhs1ive in­
cidences of injury in male infantry trainees.171 
Similarly, higher injury risk has also been associ­
ated wilh increased smoking by infantry soldiers 
(fig. 9)P1J In addition, the use of smokeless to­
bacco has been associared with risk of foot blisters 
during military road marching.£311 Whether the as­
sociation beLween injury risk and tobacco use is 

a, 
(nigtil 

02 as 04 

Quintiles of flexlbilily 

Q5 
(low} 

Fig. 5. Relationship between flexibility and the cumula1lve inci­
denee of lowsr extremity injuries in male US AITTly Infantry basic 
trainees. For quintile i eompared With 3, relative risk= 2.2, p <: 
0.05.171 
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fig. 6. Aalallonship between self-assessed past adMty level 
and !iSk of lnJwy in male US Almj traioee&. For inactive compared 
witl'l very active trainees, relative risk= 2.5 ,.p = 0.06 (for 1rend).l1J 
'. '·· 

behavioural or.phy,iological remains to be demon­
~ted. Psychosocial factors such as greater risk 
taking behaviour and specific cognitive deficits 
have been reported in smo.kers.l4Sl Physiological 
factors such as delayed wound healing, increased 
bone demineralisation and immune suppression 
are_ also more frequently present in tobacco users 
than nonusers.131.421 Determination of the underly­
ing mechanism of the association between tobacco 
use and injuries will cercainJy require experimental 
as well as epidemiological investigation. 

2.5 Training Factors 

_For US Anny infantry trainees, risk of injury is 
higher in units who~e members run a greater t,oral 
di~tance. Daily log, books completed by training 
company staff and 'direct observations have been 
t.isb:i to document training. One study[491 observed 
that"infantry trainees running an average of 17.6 
ldlbil)etres (11 miles) per week experienced 27% 
more_ lower extremity injuries than those running 8 
kilometres (5 miles) per week (42 versus 33%, re-­
specti.vely). lronically, individuals in the 2 1.nuning 
units in this srudy ran about the same average times 
on the 3.2-kilometre (2-mile) run test at the conclu­
sion of basic training (13.8 versus 13.5 minutes, 
~~pectively, for the high- and low-mileage groups; 
p = 0.37), indicating the achlevement of similar 

e Adls lntamononoJ llmllad. All t1i;ints r"5er_vad. 
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final levels of c.ardjorespiratory fiLness. Survival 
analysis of these data indicated that trainees in the 
high mileage unit experienced significantly more 
injuries at aU points in time; however, no differ­
ences existed in the cumulative incidence of injury 
per cumulative distance run. These data suggest 
that th.ere may pea finite risk of injury per mile run 
(or perhaps per running stride). These findings are 
consistent with the lilerature on civilian di~tance 
runners, which indicate higher risks of iitjury with 
greater disrances run per week.11.:iO.SIJ 

Undoubtedly, lraining factors other than the 
amount of running and marching influence the 
risks of lnjury to recruils and tr.a.ined soldiers. 
Documentation of these factors will requir~ more 
detailed srudies and the use and development of 
better, more quantitative, methods of measuring 
exercise and training. 

2.6 Multivariate Models of Injury Risk 

Factors determining risk of injury are clearly 
multifactorial and complex. For this reason, mul[j. 
variate analytical techniques are necessary to de~ 
termine which constellations o[ intrinsic und ex­
trinsic rlsk factors are mosr associated with risk ot" 
injury and Lo control interrelaLionships between 
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Fig. 7. Relationship between self-reported frequency of running 
in 1he mon1h prior to beginning service and risk of injury In US 
Arrny trainees. For running on <1 day/weak compared wlth ~4 
days/week. rs1a1ive risk= 2.2. p < o.os.m 
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Never Quit 1-9 10-19 f.20 

C(§Jarens smokifli (ci,garettes.ldayl 

Ftg. 8. Relation&h!p between cigarette smoking and risk of injury 
among US Army· male infant,y ttainees. For never having 
~ked ccimparect wilh >20 cigaretta.slday. ralative riSl< = 1.7, 
P<0.05.l'l'J · 

~ese factors. Methods employed in studies of ris:lc 
factors for exercise-related injuries include Man1el­
fiaenz.sel stratified x.2 tests, t8l logistic regression an­
~ysist21.2B.3 IJ survival analysis£49l and proportion­
ate ha;arcl models.fS2l 

· Multivariate analysis of data on male infantry 
trainees identifies the most signifiC3nt risk factors 
for overuse injurles of the Jower extremities (i.e. 
stress fracrures, Achilles tendinitis, pfantarfa.sciitis 
and overuse knee syndromes) occurring during 12 
weeks of infantry basic training. Table VII sum­
marises the risk facrors for overuse injuries identi• 
tied among infantry trainees. £71 These factors in-

. elude older age, White race. history of an ankle 
• 1 • • 

spram, lower ambunts of running and physical ac-
tivity prior to entering the army, and higher unit 
training mileage during basic mililary tr:uning. 
yanants of analyses such as these can also be em­
ployed 'to identify combinations ofrisk factors that 
place soldiers and others at particularly high risk. 
. Studies of US Army recruits also illustrate the 
need to control for confounding factors. For exam­
ple, in all studies of US Army trainees reported in 

. the literature, womeo experience more injuries 
than men;f1"·16•27J however,.anumber of these stud­
ies also indicate th.at t;}le physical fitness of the fe-

e A.dis ll'l!emciilonol lJml1eo, Aft ngnrs rest.11'119d. 
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male trainees is lower than that of the male trainees 
entering the army. When the effect of aerobic fit­
ness (measured by maximal effort run times) js 
controlled for by either stratified analysis or logjs­
tic regression analysis, gender ceases to be a risk. 
faclor. C1ll In other words, the risk of injury is similar 
among men aqd women of the same relative level 
of aerobic fitness. Observations .such as this illus­
trare che need LO explore not on)y rhe associations 
of single risk factors with injury but also the effects 
that multiple variables exert on risks and on each 
other. Analysis should begin with a thorough ex­
p1oration of univariate associ~tions but should 
progress ro multivariar.e models to control for con­
founding and to illuminate interaerions. 

In summary, lhe results of US Army training 
injury research illustrare che need to systematically 
srudy risk factors for injury. !n some repom. the 
results of military research confirm und extend the 
findings of studies of civilian populalions. For ex­
ample. higher training mileagel i.2.so.5 iJ and past in­
juriesfl.Sll are risk factors among civilian runners 
and exercise participants as well as military lrain~ 
ees. ln other reports, Army research appears to 
contradict or only partially suppon commonly held 
beliefs about the causes of injury.f',33.JSJ For exam­
ple, 'tlat feet' and lower flexibility are widely be­
lieved to increase injury risk, but these beliefs are 

80 

0 1•'10 >10 

Cigarette smokln9 {clgareuesJoay) 

Fig. 9. Relationship between cigarette smoking and risk of in Jury 
among infantry soldiers. Fl)r nonsmokers compared w!!h those 
smoking> 10 cigarettes/day, relative risk= 1.7. p < o.ci1.1z,1 
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Table W. Risk faetcn for lower extremity aver~ injuries among 
3o:a US Anny Infantry IT&inaes followeD for >12 weelCS of inilia,' 
rraining, With e.diusted ~ ralics (Of\) from logiatie reG*8icn and 
95% confidence Intervals (Cl) (Jonell BH, el Bl .. previOUl)y' 

· unpublished data] 

Risk factor Injury OR BS% Cl tor OR 

Age(yeara) 
<24 ,.o 
,.!24 . 2.S , .2•!i.2' 

Ettuuc group 
Black ,.o 
011\er 2.3 

White 3.7 

Previoilll anlel• Injury 
None 1.0 
Sprain 2..0 ,.,..a.a· 
Pre111ous phfaiall ~Jty atwcwt< 
Mooe111te-r..avy · 1 .0 
L.Jght 2..0 1.1-:i.r 

'Previous phyclcal activity 
Above a~e 1.0 

·, Average or below f,O 1.1-3.S' 

Running In last monltl 
>4 day&fweak 1.0 

c4 days/week 3.1 

Unit training distance (milaslweek) 
• Low (5) . 1.0 

High (11) 2.0 1.0.3.ij· 

·p<0.05. 

founded primarily on clinical suspicions; little sys­
tematic epidemiological research has been per­
formed prior to these .mi.Htary studies. More civil~ 
ian and military r(:search is neede.d to validate the 
risk factors. discus'sed and to discover others. 

I 

3. Injury Prevention S1rategies 

Simply identifying risk factors is only part of a 
systematic, comprehensive injury prevention pro· 
gramme. Once risk factors have been identified, it 
is imponant 10 devise and rest promising preven­
tion strategics - the third .step of che injury control 
process. Findings from the implementation of these 
Strategies can prove to be more comple;( than the 
sunp1e hypothesis from which the strategies were 
originally generated. 

3.1 Modifications of Training Programmes 

A study conducted by the US Naval Heu.Ith Re­
search Center provides an ex.amp)e of u successful 
prevention strategy thal was adequa1ely t.ested 
prior to implementation. The study examined tne 
effectivencs,s of reducing running activity to re­
duce rhe incidence of stress fractures. As coted.in 
' .section 2.5, an observntional study indicated that 

training mileage was associared with a high cumu­
lative incidence of injuries.'491 Naval research 
personnel s1udicd 3 groups ( l control and 2 lest 

groups) with more than I 000 marine reerui1s in 
each. The groups performed different ,,mount~ of 
organii:ed running during Lheir 12-week boot camp. 
Individuals with stress fracture!. were tracked dur­
ing the l l-week tr.dining i;ycle and trainees' final 
4.8 :kilometre (3-mile) run time.i; were obLained (ta­
ble VIII). Comparing the highest and lowest mile­
age groups shows that .i 40% reduction in running 
distance resulted in a 54% redue!ion in slre,;s fr.i.c­
tures with only slightly slower (2.5%) run times at 
the end of boot camp. Thus, stress f racturei; could 
be reduced with rninirnal losses in cardiorespira­
tory endurance. 1531 

3.2 Modifications of Equipment 

Use of an ankle bn.ce to prevent parachute 
jump-related injuries provides another example of 
a successful prevention trial. Military parachuting 
injuries hsve been reported to be 8 to 14 inju­
ries/I 000 aircraft exits, with ankle injuries ac­
counting for about 30 Lo 60% of the totaI.l54·56l 
Studies in the spon.s medicine literature strongly 
suggest that ankle bracing can reduce lhe incidence 
of ankle injuries.157,581 An experimental study was 
conducted on 745 military sirborne students who 
performed a total of 3725 aircrnh exits for which 
about half of the students wore ankle braces and 
half did nor.fSSJ Ankle sprain incidence was I.9% 
in nonbraced students and 0.3% in brace wearers 
(relative risk 6.3, p < 0.04). For all injuries, lhe 
braced group had li 4.3% incidence whereas che 
non braced group had a 5. I% incidence (relative 
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rikk'-: 1.2, p = 0.92)J55l The brace did not influence 
'other types of injuries. 
1·w While investigating the effect of footwear 
ol}oice,· a study of Israeli Defense Force trainees 
rey~ed that a high-top athletic shoe worn during 
training prevented foot injuries compared with the 
standard combat boot;f59J however, the overall 
~~~er extremity injury rates for the 2 groups were 
the.same. 
,~·,These latter 2 srudi.e.s!55.S9J suggest that the inci­

~nce of specific injuries can be reduce~ without 
influencing the incidence of total injury. It may be 
prudent co balance the injury reduction capability 
of. a sp~ific intervention agctinst the total injury 
picture before cosdy interventioru are instituted. 

Eve.n unsuccessful prevention trials are valu­
~~}~. ·since. thty save further expenditure of re­
tQurces ~>n strategies that may not work. In the mid-
1980s,. th'e US Marine Corps was prepared to 
purchas~ shock-absorbent boot fosoles for issue to 
ail incoming recruits in order to reduce the inci­
dence of stress fractures. The sports medicine lit­
erature suggested that such an interVention could 
~educe the likelihood of .some injuries. (60.611 Before 
committing funds, however, a study was commis­
sioned to detennine the efficacy of the insoles, 
9~dner et aI.l2¥l followed more than 3000 US 
Marine recruits who were randomly assigned co 
wear a shock-absorbent insole or a non-shock­
absorbent insole. The incidence of stress fractures 
did not differ betw~n the 2 groups, indicating that 
the shock-absorbent boot insoles under consideration 
dic:l' not prevent stress fractures in this population. 
This study saved the US Marine Corps consider­
able expense and demonstrated the cost-efficiency 
of such testing. .' 

Table VlU. Total running distance, stress fraciure incidence and 
final4.B-krn (S-mile) l'\Jn times among 3 groups of male US MariM 
,Corps re<:ruits duriog s 12-week bool campl41l 

Number in Totsl running Suess fracture 
group distance (km} incidence 

'136 
1117 

1097 

[mile.sJ (nurnbsrf100 rec:rults} 

89 (55} 3.7 
BS (41) 

53 (33) 

2.,7 

1.7 

~ MIS tnremononol Umlted. All Ilg~ rese,veCI. 

Final rur, 
time 
(min) 

20.3 
20.7 

20.9 
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4. Conciusfons 

The first step of the injury control process (see 
table I) is lo determine whether a problem exists. 
Medical surveillance data iudicatcs Lhat ·injuries 
are an important problem for the US Army. Unin­
Lentional (accieental) .injuries cause about 50% of 
deatl:l.s, SO% of disa.bili!.ies, 30% of hospitalisations 
and 40 to 60% of oulpatient visits. For every un­
intentional injury death, there are about 20 injwy 
disabilities, 100 hospitalisations and 1900 out­
p~tient visits .. Furthermore, epidemiologjcal sur­
veysts-K. •4· 16· 19·211 and surveiUance data indicate 
that physical tn1ining-rela1ed injuries in Lhe US 
Army result in significant, usually temporary, 
losses of personnel re.sources. 80 to 90% of limited 
duty days for trninees a11d infantry soldiers who 
visited outpatient clinics result from trmning inju­
ries. Medical surveillance .data further helps to 
prioritise the .allocation of resources for prevention 
and research. As a result of data such as those pre­
sented, greater emphasis js being given 10 injury 
surveillance, prevention and research. For chis rea­
son, US Army and Navy rese.aich programmes 
have been developed to s~udy training-related in­
juries. 

The second step of the injury control process is 
identification of modifiable causes and risk fac­
tors. US Army research documents a number of 
potentially modifiable risk factors for these inju­
ries,l6·7•16·3 Ll including: 
• high volumes of running 
• low levels of physical fitness 
• high and low levels of tlexibility 
• sedentary lifestyle. 

• tobacco µse. 
Some risk factors, such as body morphology, flex­
ibility and smoking, warrant further study. 

Demonscrating thal a probJem exists and identi­
fying risk factors for injury is nol sufficient to pre­
vent the occurrence of injury. Knowledge of injury 
rates and risk factors provided by surveillance and 
research are of limited value unless they are integ· 
rated with other essential elements of an injury pre­
vention programme. The ultimate goal of injury 
surveillance and research is injury prevention. The 
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third step of the control process is the determina­
tion of what is effective in preventing injuries. Pre­
vention strategies should be tested prior to pro­
gramme implementation. 
.·: ;The fourth step of the injury control process, 
dissemination of infonnation from surveillance 
~ research programmes directly to those who can 
nse 'it to prevent injuries (military commanders, 
soldiers, policy makers, etc.), is the key to success­
ful, prevention of injuries in the US Army. Once 
programmes are in place, prognmime eff~livenes.s 
should be monitored. Thls is the fifth and.final step 
of the injury control process. · ·· 
,·., 1n the US military services, the infrastructure 
for a·comprehensive injury prevention programme, 
integrating suryeilJance, research, intervention, 
programme implementation, and programme mon• 
itoring, has been developed. The same gt11eral 
p:riDciple.s of injury prevention and control apply to 
civilian ·sports and exercise. 
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ABOUT STIPDA 
The State and Territorial Injury Prevention Directors Association (STIPDA) is a national non-profit 

organization of professionals committed to protecting the health of the public by sustaining, enhancing 

and promoting the ability of state, territorial and local health departments to reduce death and disabili­

ty associated with injuries. To advance this mission, STTPDA engages in activities to increase awareness 

of injury as a public health problem; provide injmy prevention and control education and training; 

enhance the capacity of public health agencies to conduct injury prevention and control programs; and 

support public health policies designed to advance injury prcvcmion and control. 

For more information about STIPDA or Safe States, please visit the STIPDA website at www.stipda.org. 

Sur,gested citation: 

Seate and Terricorial Injury Prevention Directors Association. Safe States, 2003 Edition. Atlanta (GA): 

State and Territorial Injury Prevention Directors A~sociation; 2003. 
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Foreword 

When Safe States was first presented in the fall of 1997, many state injury preven­
tion programs were moving from a very small level of "catalyst" funding, often 
involving just a few staff: to larger, more established programs. At that time, the 
State and Territorial Injury Prevention Directors Association (STIPDA) identified 
the core components of state injury programs and phases of development to help 
guide their evolution. 

Although some state injury prevention programs are still relatively new and could 
be considered to be in the earlier stages of development, the landscape has 
changed considerably in the past five years - for the better. For example, building 
on the Safe States process and ocher consensus-building activities, STIPDA's mem­
bership has organized a system of peer assessment called State Technical 
Assessment Teams (STAT). STAT assists states in developing and enhancing 
injury prevention programs. The process brings a team of injury prevention pro­
fessionals into a state to assess the status of the state health department's injury 
prevention program and to make recommendations for improvement. The com­
bination of support, focus, and growing technical expertise has helped many state 
injury prevention programs expand their scope and contribute even more to 
injury prevention efforts across the country. 

This version of Safe States updates the earlier document. The core components 
have changed slightly, but the underlying message remains the same: with ade­
quate support from their parent agencies, legislators, and many stakeholders, 
state injury prevention programs are poised to dramatically affect the burden of 
injury across the country. 

The examples and explanations in this document show how this is already under­
way in some states, and could happen on a greater scale with adequate resources. 
We hope that Safe States stimulates the interest of state-level decision makers, 
advocates, media representatives, and others in the public health approach to pre­
venting injuries and in the ways that your state's injury prevention program can 
contribute to this ambjtious but achievable goal. 



Introduction 

When you get in your car, do you automatically buckle up? Chances are you, like 
most Americans, do so - but chis wasn>t aJways the case. Just a few shore decades ago 

- and still frequently visible in film and television images - safety belt use was rare. 

What changed? Legislative changes requiring seat belt use and increased educa­

tional efforts resulted in dramatic increases in seat belt use and significant declines 
in crash injuries and deaths. This is an illustration of injury prevention at work. 

The growing field of injury prevention applies an approach that emphasizes pre­
vention and the health of entire populations whenever possible. In contrast, for 

example, traditional medical care emphasizes treatment of individuals after an 
injury or disease occurs. The approaches are complementary, but occur at very 

different points in the injury and disease process. 

This document explains how state health department injury prevention programs 
(from this point forward referred to as state injury prevention programs) apply the 

public health model every day, achieving results chat reduce injuries and save tens 
of thousands of lives. This is the challenge facing professionals in the fields of 

public health and injury prevention - to understand the causes of injury and dis­
ability, to take actions that prevent these consequences, and to extend the benefits 

of prevention not just to individuals but to entire communities and populations. 



Introduction 

To prevent injuries and diseases, we must first understand their causes. This is 
where public health>s unique approach has made so much progress possible, and 

will continue to do so in the future. Injuries (or accidents, as they are commonly 
called) arc viewed as random acts of fate or something out of anyone's control. 
Car crashes, falls, drownings, fires, suicides, homicides, and other violent deaths 

are often perceived - and explained - as the worst of luck, being in the wrong 

place at the wrong time. But viewing these tragedies through a public health lens 
yields a different picture. Confronted with a problem affecting large numbers of 
people - whether it is motor vehicle crashes, suicides, meningitis outbreaks, or 

escalating obesity and diabetes rates - public health's core science of epidemiology 
asks similar questions: 

,¢- What exactly is the problem? 

,¢- Who has the problem? Who is affected by it? 

-¢, Why do they have it - what causes it? 

-¢>- Where does it occur? 

-¢>- When does it occur? 

-¢>- What can we do about it, now and in the future? 

Posing and answering these questions changes the injury picture dramatically, 

from random acts of fate to events tha.t can be better understood, predicted and, 
in most circumstances, prevented altogether. 

It is certainly true that each of us can still be in the wrong place at the wrong 
time, with dire consequences. But it is also true that we - and everyone around 

us - can take concrete, effective steps co minimize the chances these events will 
occur. We can wear safety belts and choose designated drivers instead of drinking 
and driving. We can support enforcement of laws that ask others to do so, for 
everyone's safety. We can insist that our children wear bicycle helmets (and set an 

example for them by wearing them ourselves). We can prevent falls, fires, poison­
ings, homicides, and suicides through a combination of education, changes in 
people's immediate surroundings, product modifications, and laws o.r other incen­
tives to change behaviors and minimize risk factors. 



The Burden of Injury 

Figure 1 shows injury's rank among the IO leading causes of death for different age groups. 

For Americans 1-34 years of age, injuries are in fact the leading cause of death. For those 

15-24 years of age and those 25-34 years of age, the cop three causes of death in each age 

bracket are injury-related. 
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Figure 1; 10 Leading Causes of Death, United States, 2000 
(All races, both sexes) 

Age Groups 

1-4 5-9 10-14 15-24 25-34 35-44 45-54 55-64 

Uoin tentional Unintentional Unintentional Unintentional Unintentional Malignant Malignant Malignant 
Injury Injury Injury Injury Injury Neoplasms Neoplasms Neoplasms 
1,826 1.391 1,588 14,113 11.769 16,520 48.034 89,005 

Congenital Malignant Malignant Homicide Suicide Unintentional Heart Disease Hearl Disease 
Anomalies Neoplasms Neoplasms 4,939 4,792 Injury 35.480 63.)99 

495 489 525 15,413 

Malignant Congenital Suicide Suidde ffomkide Heart Disease Unintentional Chronic low. 
Neoplasms Anomalies 300 3,984 4,164 n.1s1 ln1ury Respiratory 

420 198 12.278 Disease 
10.739 

Homicide Homicide Homicide Malignant Malignant Suicide Liver Disease Cerebro-
3S6 140 231 Neoplasms Neoplasms 6,562 6,654 vascular 

1,713 3.916 9,956 

Heart Disease Heart Disease Congenital Heart Disease Heart Disease HIV Cerebro- Diabetes 
181 106 Anomalies 1,031 2,9S8 5,919 vascular Mellitus 

201 6,011 9,186 

lnRuenza & Benign Heart Dist>ase Congenital HIV Liver Disease Suicide Unintentional 

Pneumonia Heoplasms 165 Anomalies 2.437 3,371 5,437 Injury 
103 62 441 7,SOS 

Septicemia Chronic Low Chronic Low Cerebro- Diabetes Homicide Diabetes Liver Disease 
99 Respiralory Respiratory vascular Mellitus 3,219 MelliM 5.774 

Disease Disease 199 623 4,954 
48 91 

Perinatal Influenza & Cerebro- Chronic Low Cerebro- Cerebro- HIV Nephritis 
Period Pneumonia vascular Respiratory vascular vascular 4,142 3,100 

79 47 SI Disease 602 2,S99 
190 

Benign Septicemia lnRuenza & Influenza & Congenital Diabetes Chronic Low. Suicide 
Neoplasms 38 Pneumonia Pneumonia Anomalies mellitus l\espiratory 2,945 

S3 Two Tied 40 189 471 1,926 Disease 
25 3,251 

Chronic Low Benign HIV Liver Disease Influenza & Viral Septicemia 
Respiratory Neoplasms 179 41S Pneumonia Hepatitis 2,899 

Disease 37 1,068 1,894 
SI 

Source: National Center for Health Statistics (NCHS) Vital Statistics System. 
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The Burden of Injury 

Because fatal injuries dominate the causes of death of younger populations, they 
take a terrible coll in terms of years of potential life lost (YPLL). 1 Figure 2 shows 

how unintentional injuries (e.g., crashes, fires, drownings> and poisoning)> homi­

cides, and suicides rob Americans of millions of years of ]ife every year. In 1999> 
of the 11,145,856 YPLL before the age· of 65, 28.6% were due to injuries. 

Figure 2: Percentage of Total Years of Potential life Lost (YPLL) Before Age 65 
United States, 1999 
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Source: National Center for Health Statistics (NCHS) Vital Statistics System. 

I Years of Potential Life Lost (YPLL) is att <:8timace of premature mortalicy that has been defined as the numher of years of life 
lost among persons who die before a predetermined age. 



Core Components of a State Injury Prevention Program 

The core components of state health department injury prevention programs/ 

described .in greater detail in this section, arc: 

Collecting and Analyzing Injury Data 

Designing, Implementing, and Evaluating Interventions 

~ Building a Solid Infrastructure for Injury Prevention 

IJllii.. Providing Technical Support and Training 

'f Affecting Public Policy 

Why these five? First, these components mirror a typical public health approach: 
learning about a problem by collecting and analyzing data, deciding what to do 
about ic, and putting in place the programs, infrastructure, trained staff, and poli­

cies that will prevent injuries, deaths, and disabilities in rhe future. 

Table 1 shows the public health approach to injury prevention. This approach is 
particularly relevant to injury prevention because it reflects the multiple, complex 

causes of injury - as well as the equally diverse, interrelated solutions that are 

needed. 

These components are applicable to all types of injury. STIPDA views injury as 
encompassing unintentional injury as well as injury resulting from violence, such 

as suicide, homicide, and intimate partner violence. STIPDA recognizes that vio­
lence prevention is a public health challenge and an important element within a 

state's overall injury prevention efforts. 

State injury prevention programs can contribute an important public health per­
spective and approach in addressing violence. They should be involved in vio­

lence prevention efforts, and when possible, can take a leadership role in the coor­
dination and collaboration of these efforts. The concepts presented in Safe States 
apply to violence prevention programs and initiatives regardless of where they may 

be organizationally housed. 

2 The original Safi States document, published in Occober 1997, also identified live core compo11encs for state injury preven­
tion programs. The wmpone111s listed here are slighdy different from che original list in order co reflect additional experiem.:e 
of the past five years. For example, a r:cw compo1!ent - Infrastructure - has been added. The Coordin~tion and Collaboration 
componem \~ consi<lere<l so central to eve1y aspecr of state injury prevention programs ~hat it is now included a.s part of ead1 
c.omponenr, rather than as a separate one. 
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Core Components of a State Injury Prevention Program 

Table I: A Public Health Approach to Injury Prevention 

Determine the Burden 
and Develop a 
Plan of Action 

Determine the scope and 
magnitude of the state's 
injury burden. Collect and 
analyze injury data such as 
vital re<ords, hospital 
discharge data. reported 
crimes data, emergency 
department data, insurance 
claims, and surveillance data. 

Conside.- all manner of 
intentional and 
unintentional injury, 
including suicide. sexual 
assault, intimate partner 
violence. child and elder 
abuse, car crashes, falls, 
drowning. fires. and 
poisonings. 

Determine the incidence, 
causes, and circumstances 
of fatal and non-fatal injuries 
by collecting and analyzing 
injury data. 

Develop a strategic plan 
of action. 

• Meet with partners to 
identify and discuss 
statewide priorities 

• Develop an intervention 
plan that includes an 
evaluation J>lan 
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Conduct prevention 
interventions at 
multiple levels 

Design, implement and 
evaluate interventions at 
multiple levels - individual, 
community, environmental, 
and organizational. 

Blend different types of 
behaviol" change 
strategies, including: 

Educational interventions at 
the individual and community 
level to raise awareness that 
injuries can be prevented. and 
to motivate, enact and sustain 
behavior change. For e)(ample: 

• Promote the benefits of 
mentoring programs to 
prevent violence 

• Conduct community 
outreach and media 
campaigns to promote the 
benefits of using smoke 
alarms in the home, child 
safety seats, and bicycle 
helmets 

Erivironmental Interventions 
to address the external 
influences that contribute to 
or help prevent injury. For 
example: 

• Improve visibility at 
dangerous intersections to 
prevent pedestrian injuries 

• Make simple home 
modifications to prevent falls 
and make living areas safer 
for older adults 

Policy interventions to change 
a standard procedure or way 
of operating that minimizes the 
1isk of injury (see Column 4). 

Collaborate with other$. 
Develop partner.hips with 
community groups. local 
health departments, hospitals, 
fire departments. EMS, and 
law enforcement to 
disseminate injury prevention 
information and resources. 
For example: 

• Partner with local fire 
departments to install 
smoke alarms 

• Work with community 
coalitions to provide child 
safety seats and bicycle 
helmets 
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Provide Technical 
Support and Training 

Provide technical support 
and training to diverse 
program partners to: 

• Ensure awareness of proven 
injury prevention 
interventions 

• Encourage the use of these 
best practices in local health 
departments, community 
agencies and programs 

• Enable program partners 
and organizations to design, 
implement, and evaluate 
their own injury prevention 
activities 
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Work with Communities 
for Policy Change 

Affect public policy 
through collaboration 
with community leaders 
to make the community 
$afe.-. For example: 

• Promote adoption of local 
ordinances and legislation 
that are effective at reducing 
injury - bike helmet laws, 
use of child safety seats and 
seat belts in motor vehicles 

• Promote policies to affect 
environmental changes -
bicycle lanes, resilient 
surfaces under playground 
equipment. pedestrian 
bridges over busy streets 

• Worl< with school systems 
to include injury prevention 
in their curricula - such as 
those addressing bullying 
prevention, sexual 
harassment prevention. 
poison prevention, safety 
belt use, and bicycle helmets 
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Evaluate and Improve 
Programs 

Build a solid 
infrastructure fol" injury 
prevention programs 
through evaluation. 
For example: 

• Measure and evaluate the 
impact of policy and 
program efforts by using 
data such as those used to 
determine the burden of 
injury (see Column I) 

• Evaluate the cost· 
effectiveness of 
interventions and 
community strategies 

• Analyze data to help develop 
the best possible programs 


