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I , IW7. GUNSHOTS CAUSED 31636 
fatal injuries and approxintttely 
100 000 nonfatal injuric* In thc 
Uniied Sates.11 In addition to ihe 

enormous human toU of gun violence, 
the cost of treating ihesc injuries im­
poses a financial burden on society. 
While Kieuuring medical costs Is noi 
as straigMorani as ooimdag thc num­
ber of victims, valid cost esdmates are 
important for at least 2 reacdns. First, 
sveh estimates are relevam to evaluat­
ing gun vioUnce-rcduction pro­
grams. Second, reliable estimates for the 
financial burden chat gun violence im* 
poses on die medical cdie system may 
help guide mrobursemcnt policies. 

We present new estimates for the 
aggregaie medical costs of gunshot in-
juries in the Uniied States. Cnmpiliog 
such estimates requires a variety of 
dat» sets and a number of assumpttotis. 
the result is necessarily imperfect, but 
our estimiu* improve on previous 
published estimates In several ways. 
We used the most up-to-date and com-
prthetisivc EOIUCCS Kvailabk, includ­
ing some that have not been used for 
(his puipose before. In particular, our 
sample of hospitalized gwahat inju­
ries is more euzrenc and mom than 
twiee as Urge as that used in previous 
scudies,*5 and our sample of câ es 
treated in the emergency depanment 
(ED) is a v*at improvement over the 
sample used in a previous tsunwtc 
(800 cases vs 11 cases)."-' We paid 
particular attention to ihe smoll pro-

Conteit The cost of treating gunshot injuries imposes a financial burden on society. 
Estimates of such costs are relevant to evaiuatlon of gun violence reduction prognims 
and may hdp guide Trlmburserrient policies. 

Objvct im To develop reliable US estimates of the medical costs of treating gun­
shot Injuries and to present fwtion»J estimates tar the sources of payment for traating 
the» injuries. 

p t t l n i and Setting Ctutanalysb uiinxE-coded dlschwge data from hospltab in VWy-
land fori994-1995 and New York for 1994 and from emergency departments In South 
Carolina for 1997. Other sources of data included the National Electronic Injury Sur­
veillance Systam for 1994 incidence of nonfatal gun Injuries, the National Spinal Cord 
Injuiy Statistical Center database for 19BH-1992 estimate of lifetime medical costs of 
gun injuries, and tte 1994 Vital SUtlstfcs census for incidence of fatal gun Infurtes. 

Main Outeom* Mt*siires Estimated natlonaJ acute-care and follow-up trfttt-
ment costs and payment sourees for gunshot Injuries. 
Resulta Atamean medical cost per injury of about 517 000, the 134 445 (95* con­
fidence Interval [Clj, 1094«-159425) gunshot injuries in the United States In 1994 
produeed $2.3 billion (95% Cl, J2.1 billion-$2.5 billionj in lifetime medical costs On 
1994 dollan, using a 3% real discount rate), of which $1.1 billion (49%> was paid by 
US taxpayers. Gunshot Injuries due to assaults accounted for 74% of total costs. 

Cgnclvslons Gunshot Injury costs represent a sutntantjal burden to the medical care 
system. Nearly half this cost is borne by US taxpayers. 
JAMA. i m 2i2A47-*U tfWWjUM.nmi 

portion of settous gunshot injuries that 
account for a dispmporoonate share of 
llfedzne medical costs by developing 
new estimates for gnnshot-relaied spi­
nal card injuries using dan bom the 
Nadonal Spinal Cord Injury SatwtiaJ 
Center (NSOSO.4 We focused ss 
much at possible on medical costs 
rather than payments or charges/ Fi­
nally, how these costs «re distributed 
may be at least as important as their 
overall magnitude for uifcrnung 
policy makers. Our study presents 
what we believe are the flm nation­
ally tepreEcniative estimates for the 
sources of paymenl for medical costs 
that aie specific to gunshot injuries. 

METHODS 
In our approach, the nadonal medical 
cost for each category of gunshot Inju­

ries Is calculated as the product of 2 es­
timated magnitudes, the number of 
gunshot cases and the avenge cost per 
cue tn that cat̂ goiy. As a rule, we were 
able to quantify the uncertainty about 
the number of cases, but had no way 
to quamlfy the uncertainty about the 
avenge cost. The primaiy sources of 
uncertainty with the average-cost C3Q-
rnates stem from questions about datt 
teptesentativeness rather than sam­
pling variability. As a result, we pre­
sent 93% confidence intervals (CM for 
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Hit number of gunshot cases but not for 
avenge cost per case. 

TABLE 1 outlines the key data sources 
that we used to estimate medical costs. 
Because the available data sources are 
focused on different levels of treat­
ment, we organized our estimates ac­
cording to the highest level of medical 
treatment the patient received— 
.hospitalised, ED only, and "other.4 This 
last category includes untreated cases, 
both fatal and nonfatal, and nonfatal 
eases treated in physicians' offices, Our 
estimates start with avenge acute-
care costs: we used data from New York 
and Maryland for hospitalized cases and 
Emm South Carolina for ED-only cases. 
Lifetime foDow-up costs were calcu­
lated using a number of national d»u 
sources. The lifetime cost per case of 
each sort was then multiplied by the es­
timate for the number of gunshot cases 
of that tore. . 

Cases were classified m several ways, 
induding (1) injury outcome (fatal or 
nonfatal); (2) the highest level ot medi­
cal treatment nceived (hospitalized, ED 
only, or other); (3) victim's sex and age; 
and (4) diagnosis and external canse-
of-injury codes from thc baaiuftmnal 
Clossi/icotion p/Diseases, Ninth Revi­
sion aCD-9). The ICD-9 dSagwwia codes 
allowed ua to distinguish cases accord­
ing to body part Injured. The ICD-9 
external cause-of-injury codes CE codes) 

identify the injury Intent (self-
inflicted, unintentional, assault), 
whethet the Injury was caused by afire-
arm, and. if so, the gun. type (hand, 
gun, shotgun, rifle). Our Incidence es-
dmates were calculated separately for 
each of our disaggregated injuiy groups. 
Total national costs were thus defined 
as th* sum across injury groups of av-
erage co«ts times incidence. One ad­
vantage of our method is that It allows 
us to more confidently project na­
tional costs because this procedure con­
trols for the possibility that thc gun­
shot case mix in the 3 states used to 
estimate acutcc&re costs may not be na-
rionally representative, 

In I'll of OUT calculations, we fol­
lowed the recommendation of the Panel 
on Cosi-Effecilveness in Health and 
Medicine, convened by the US Public 
Health Sendee In 1993. and convened 
lifetime costs into a present value us­
ing a 3% discount rate.1 Unless other­
wise noted, we converted all medical 
costs into 1994 prices using the Con­
sumer Price Index for Medical Care.' 
Wc chose 1994 as our reference year 
because most of our medical cost data 
came from this period. 

Inddvncv 
We calculated the Incidence of fatal 
gunshot injuries lhal occurred in the 
UnitedStaies in 1994 from the 1994 Vi­

tal Statistics census of dcatW The 
1994 Vital Statistics muHpIe-causc-of-
death file includes ICD-9 diagnosis 
codes and E codes, thc victim's sex and 
age at death, and wtether the victim 
died as a hospital inpatient, an ED pa­
tient (which under our definition in­
cludes dead-on-amval cases and those 
for whom hospitalization status was un­
known), or outside of the ED ot hos­
pital (such it dead at the scene). 

Estimates for the number of nonfa­
tal gunshot injuries come from the Na­
tional Electronic Injury Surveillance 
System (NE1SS), a national probabil­
ity sample of hospital EDs.1 Case 
studies suggest that NEISS coders 
record 92% to 97% of gunshot iqju-
rits treated in sampled EDs.1-1-11 While 
NEISS uses a system different than the 
JCD-9 to provide injury chaiactcris-
des, we have developed a system that 
matches NEISS injury codes with 
1CD-S diagnosis and E codes- Wc 
adjusted the NEISS estimatjes for the 
fact that some gunshot victims receive 
emergency medical treatme&t outside 
of hospital EDs (authnrs' unpublished 
daw, 1999). 

The detailed injury and vie dm data 
available from the Vital Stadatics and 
NEISS allow us to estimate ihe national 
incidence of fatal and nonfatal gunshot 
injuries within each of the disaggre­
gated injury groups described above. 

Tabl* t. Data Soirees for Estimating the Medical Costs of Treating GunAot Injuries" 
HiBhevtLaMl 
Of T̂ #alrtiaiH 

Ptiyalclan Paaa 
Fallow-Up 

Mfdlcal Qoita 
ED only 1W4 NBSS 1967 South Carolina ED 

tflscfianje data 
1993-1694 

CHAMPUS* 
1967 NvES J ana 

1978-1 M7DCtt 
1992-1866 NHAMCS 

andlW76oum 
cat*naED 

Hoapltaitzaoan 1W4N£1$6 1W4-1W5 Maiytord <na 
1M4NawYark 
tioapftal dtacfterps data 

19*2-190* 
CHAMPUSt 

1987 NMES? and 
lW»-1»7IXlt 

IBMHCUPandlMfl 
Nhpsnoapltal 
dlactMBa data 

GartousdiaaNvty iMANfcjssand ISBS-19B2NSCC5C 
(aplnal cord Injurtaa) 1903-1892 NSCtSC 

1988-19W 
NSClSCt 

1906-1992 
NSOSCT 

1SS8-19Q9N8asn 

Oflflm VHatBDMM 1984-1 BBS Mwytand end 
19Q4 Now Yoric 
neaptai diKfwge data 

issa-iasi 
CHA|/.PtJSt 

IBMHCIJP, 1997 
Goudl Canilna EQ, 
end 1993 NMre 

•E l rtfc*" •rwomcy (Mpaiimnt: NDna NUMU Otanr*c imuiy Guveaaraa t̂tirK Ghntma, CMMn Hmtto mi MHtui FWimatinaur*)mad a*nfctf« NMES, 
twinn* MBIM fctpandojie SKvay; OCi. Naftinj CauM an OanvmMgort |rwmno*'« tMM CWma WcrrWori; mwCS. Nlfenal HoipM Hftulmait Madcai Owe 
Swvm HCtJP, Agarcyter win CaraPeitov and fammtft HM^sifaCMt mdUBttaaanPuKchaiPfl. Htarm HD ÎW Odctisnauivay; NSCSC.rafcnd 8pM Cord 

torn m am rm prota B mdai or Wantiaian 19 aaan^b<nM»^mir ju i in^n 0 n^^^T^na i^C(Mh^iy^gt i i c i id i . 
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Costs for Hospltallttd Victims 
Wlih slight vaiiadons, the Ufeume cost 
per hospiuliaed gunshot survivor was 
computed using the formulas in equa­
tions 1 and 2: 

(1) Storwerm^ (Hospital Costs) X 
(l-r Fee Ratio) X (Hetfdmission) x 
(1-r PasuhjchargeY, and (2) LC - (Short-
term) X (Long-term) X (l + CWmi). 

In rhe equations, SJiort-term indi­
cates costs during the first 6 months fbl-
lowjng the injuiy*, Hospita! Costs, hos­
pital costs for initMl hospitalization; Fee 
Ratio, ratio of inpatient professional fees 
to hospital costs: Repdmtssion, avenge 
number ofhospioil admitsinui pa gun­
shot injury, Pntdisclutrge, ratio of costs 
in the first 6 months after discharge to 
acute inpatient care costs; JLC, Hfenme 
medical cost per gunshot survivor; 
Long-term, ratio ol total lifetime costs 
to Short-term; and Claims, ratio of 
claims administration costs to total life­
time medical costs. Hospital coats for 
gunshot Injuries are based on a census 
of hospital discharges in Maryland in 
199^1995 (2852 eases) and New York 
in 1994 (3̂ 35 cases). Around 7% of vic­
tims in each state were deceased at dis­
charge. We focused on hospital dis­
charge data from Maryland and New 
York because these state* require that 
hospitals provide E codes for all injury-
related hospital discharges. More Im­
portantly, regulatory agencies in these 
states ascertained costs of care by hos-
plol sendee, and, as a result, die charges 
reported U these hospital-discharge 
data sets can be converted to reason* 
ably accurate estimates of actual hos­
pital costs. 

The rado of professional fees to hos­
pital costs (fee Ratio) was calculated at 
the diagnosis-cede level using the 1992-
199* Civilian Health and Medical Pro­
gram of the Uniformed Service* 
(CHAMPUS) data, which are based on 
payments (including co-payment) tn on 
insured population of 2 million mili­
tary dependents and nop-Medicare re­
tirees." While CHAMPUS is the best 
cvptfable data source for estimating pro­
fessional fees, the lack of E codes meant 
that we Had U) calculate professional fee 
ratios by diagnosis regardless of whether 

the Injury waa by gunahot or other 
means 

The ratio of ancillary and follow-up 
costs in the first 6 months to all acute 
inpatient care costs (Postdtscharge) was 
calaiktedfrom the 1987 Nanonal Medi­
cal Expenditure Survey (NMES)/3 

These follow-up costs include emer­
gency transport, prescriptions, medi­
cal supplies (such as dutches), home 
health care, and follow-up physician 
visits (but not follow-up hospiuUia-
lious). Because NMES contains only 
397 toul hosptial-adautied Injuries, we 
could not produce estimates for Post-
discharge that are specific lo indi­
vidual ICP-9 diagnosis or £ codes, in­
stead, we used NMES data to estimate 
that Postdischorge is equal to 11,8% for 
all injuries, regardless of the body part 
injured or method of injury. 

Some gunshot victims will have re­
peat hospitalizatians in the short term 
that are not captured by Postdisdurge. 
To adjust for this, wc used Missouri 
hospiul-dis charge dm from 1994 that 
include individual patient identiRca-
don numbers to estimate thc average 
nurohet of hospital admissions for each 
gunshot victim dmiag the first year fol­
lowing the injury (RiaAhisiton). We 
multiplied the Maryland and New York 
estimates of costs per admission by our 
Missouri estimate of total first year ho*-
pi tal admissions per victim to obtain an 
estimate of hospital costs per gunshot 
injury case. 

Except for catastrophic spinal cord 
Injuries and traumatic brain ihjurics, we 
estimated long-term follow-up medi­
cal costs by calculating for each ICD-9 
diagnosis code ihe fraction of lifetime 
medical payments for treating an in­
jury that Is incurred during the first 6 
months and then converting it to a ra­
do (Long-term). Our eatimate for Long-
term comes from the National Coun­
cil on Compensation Insurance's De­
tailed Claims Information (DCD data 
set, which provides a (ample of452000 
injury cases (including 136 000 hospi-
talizcd eases) that occurred from 1979 
through 1987-" The advantage of the 
D C dan set is that it is one of the few 
sources of lifetime medical costs. The 

disadvantages of iheDCI are that It pro­
vides information only at the diagno­
sis level and not at the E-code level, only 
include* injuries that occur at work, is 
somewhat dated, and in same states ex­
cludes injuries that involve fewer than 
3 to 9 days of work loss. 

As an example of how these compo­
nents combine to form sverage costs per 
case, consider an unintentional gun­
shot injury to the abdomeg with ini­
tial hospiiahsttion costs (Hospiul Costs) 
equal to 510 000 and profesfilonal pay­
ments equal to 30% of the hospitaliza­
tion costs (Fee Ratio • 03). Suppose ihat 
on average patients with such injuries 
arc hospiufced 1.1 times during the 
first year (jUadmhsion-1.1), that other 
follow-up costs during the fim 6 
months equal 70% of hospitalization 
costs (PottdUdiargc * 0.7), and that the 
DC1 data suggest that lifetime medical 
costs foi injuries within this ICD-S di­
agnosis code are twice the total costs 
Inaurrcd during the firat 6 months 
(Long-term-2.0). Lifetime costs then 
equal (S10 000 X 1.3 X 1.1 X 1.7 X 
2.0)-548 620. 

The calculation U aHghtly different 
for traumatic brain Injuries, Cor which 
we made some additional adjustment 
for lifetime nutodial-cxre costs that ate 
unlikely xo be fully captured by the 
Long-term factor. The Bureau of the 
Census" reports an annual cost of 
$84 285 (inflated from 1993 us 1994 
dollars usng the consumer prlrr Indrx-
aH items) for custodial care in a public 
facility for IndivJduaU with mcntnl *«-
tardation We followed previous stud­
ies" in assuming that traumatic brain 
injury care in an intensive care bdUty 
costs twice the Census Buieitfs custo­
dial-care figure. 

We produced separate estimates for 
the lifetime medical costs for spfial cord 
Injuries because these relatively rare 
catastrophic cases account for a dis­
proportionately large share ofthe ova-
all costs of treating gun injuries. We es­
timated lifetime madical charges using 
data from the NSCISC on 820gunshot-
related spinal cord irtfuries treated be­
tween 1988 and 1992 in 24 model spi­
nal cord Injury treatment centers.* We 
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convened ts&matei for iapatiem hos­
pital clurges Into costs using Medi­
care cost-to-chargc rados for the spi­
nal cord injury hospitals. 

Finally, we controlled for thc possi­
bility that Maryland and New York 
medical prices may not be nationally 
representative by deflating our cost es­
timates using the Health Care Financ­
ing Administration's Ho«pital Wage In­
dex values for October 1,1994," This 
hospital wage index should dosely ap­
proximate overall variation in medical 
costs in light of a recent case study sug­
gesting that 80% of total hospital op­
erating expenses come from employee 
costs17 We also multiplied lifetime 
medical costs by 1,03 or 1.04 (depend­
ing on the patienf t primary payment 

source) to reflect claims administra-
rion costs.''' 

Costa for ED*Only Injuries 
We estimated medical charges for gun­
shot survivors admitted to the ID but 
oat admitted to the hospital by means 
of acensuJofED discharges from South 
Carolina for 1997. The South Caro­
lina data set provides tafomation on 
796 BD-only gunshot injuries and in­
cludes those who were dead on arrival 
at the ED. While these data are not from 
our reference year (1994) and have 
charge rather than cost data, they arc 
the best available data on this subject. 
We estimated follow-up medical costs 
using the ancillary and follow-up fac-
tots described in equation 1. 

Coats for Non-ED Cases 
No data set provides reliable Informa-
uon on nonfatal gunshot injuries each 
year in which the victim does not seek 
medical treatment at the ED or hospi­
tal. Since these cases are likely to ac­
count for only a very small share of to­
tal costs, we ignored them. For fatal 
non-ED gunshot Injuries (the victim 
dies on the spot) wr assumed that the 
medical costs equal the cost of emer­
gency nausport to thc medical exam­
iner, equal to $175,' plus tbe costs of 
the medical examiner's or coroner's ex-
amitutioa. equal to 5443.11 

SfttireM Af Paymant 
The primaiy hospital discharge daa set 
used to calculate these estimates is the 

Tabto 2. Medical Costi per Case for Hotpltallzed Patfents With NonfafaJ and Fatal Gifflihot |n|ur<ei.- Hospital Osthvgf Data for Maryland, 

Injury Infant NO-
A e i i u C w 

C o a t * * 
Hospital 

Raadmlaalons. S 

Ancillary and 
FeOowvp 
Coata.$t 

FDDDWMIP 
Carta. ST 

CMma 

coats. 95 

Total 
Ufetbnt 
c<w,« 

KAeryiapd 1804-1905 
AtgunanotmMlaa 2394 14757 

Nantatai hjurtoa 

683 1A14 17340 1908 36086 

unfrtfanttaaJ 51B 11907 606 laas 10807 1463 Z6127 

SalNWIIctaJ 50 29019 910 10661 2866 47558 

Assault 1470 15756 640 1837 MSGS 2260 41730 

inwnt ur.known 367 190114 484 1550 13336 1474 29930 

New Yajk 1904 
AllpauhotlrliirlBa 3334 14497 &37 177* 1SBB3 1917 34420 

GOO 130*3 501 1605 20533 2203 37B29 

SaiMnflictad 69 31 316 S78 3780 30079 5277 79827 

Asxaiit 2503 14618 BE0 uaa 14041 1772 32771 

163 10817 1324 13508 1678 27718 

Maryiann iM<t--|d9fi 
AiiBunahotlnjwrtas 200 11387 

Fatal imuriM 

1294 S01 13191 

UnlmwTtoial 21 9007 1021 495 10603 

Salf-Wlletad 37 8893 086 364 10245 

Aeaauu 107 13326 1S22 863 15410 

Intaff untawvn 35 M47 1070 466 11(03 

NewYorintta 
256 10030 1241 614 . 12806 

1 1 ! ! • l l l r i i n i l l l 

UnfunnGrai 
2B 13781 157B 666 1B8Z5 

Soir-MiicMd 2B 7862 B77 281 0080 

aaiauit 186 11327 1281 690 •. 13197 

mtamunlffwwi ^5 6506 718 463 7709 

•fimna [TOrtBi h i8»« omt/L LMnw madlcrf ami cacwm u*o a9% I M dueauMrm. 
ItiVrmlm to M w a tavm • ! lr»jrtl» °(Wfc»«-^: AirtiB fV« O mnr*», Z > * ± * * 1 tram Iftt 1907 HtifcrM M K * * Otptrnhn 9Mrw<)«*» 
v^tM^a OSM buotn t* Ant B nrniM tm manmt ft »• wenafc-aaa. Mit^itaMMmTKaonCQnipaMaagnMMnnnOtiaMClttni patnrvp gmi tayand na flwt a 

cnnpirtfiiQn dM, _̂  

0 U(NtPi4v4 
fNotoffur IDMI ooil coii*rrit<if floi IIMI auft olotfwcoĥ nw: aiifltcagiB «fi ciiciiiaM oy Wt rnuWpJjfr̂  tha iffsttna cnt̂ cBotibr f̂ rii tfwi cpln4Mra0ia 
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Agency fox Health Care PoUcy and Re­
search's Healthcare Cost and UcUlza-
tton Project (HCUP) (br 1994." which 
Includes an E-coded sanjple of dis­
charges from California, Connecticut, 
Massachusetts. Maryland. NewJersey, 
New York, Washington, and Wiscon­
sin. (We did not use the HCUP dis­
charge data to esdmate costs them* 
ulves because only the Maryland and 
New York data provide intormation on 
costs rather than charges). For nonfatal 
oscs we also used the 226 gunshot cases 
from the Nadonal Hospital Discharge 
Survey (NHDS) for 199*,*' a nationally 
tepteseniattue sample of discharges from 
500hospitals with 63% of cases E coded. 
For fatal bosplolked injuries, we repli­
cated thc HCUP estimates using the Na­
tional Mortality Followback Survey 
(NMPS),11 a nationally representative 
sample of US decedents in 1993 that in­
cludes 2764 gunshot victims. 

Eatjmated payment sources for ED-
only cases come from the 1997 Et) dis­
charge data from South Carolina. We 
also estimated thc distribution of pri­
mary payers for CD-only cases using 
pooled data from the 1992 1996 Na­
donal Hospital Ambulatoiy Medical Care 
Survey CNHAMCS).12 The NHAMCS 
provide* infonnation en primaiy pay­
ment source, but not on total costs or 
cbarjes. The 5 years of pooled NHAMCS 
data contain 129 gunshot cases. 

RESULTS 

Costs par C w : 
HotpKallzad 1njurt«i 
The average costs for acute-care treat­
ment ($14757 vs $14497) and total 
lifetime costs CS36 685 vs $34420) of 
person* hospitalized with nonfatal gun­
shot injuries in Maryland and New York 
are remarkably similar, a$ seen in 
TABL£ 2. In both Maryland and New 
York, nonfatal self-inflicted gunshot in­
juries have higher lifetime costs than 
unintentional injuries or assaults. 

As is shown in Table 2, the medical 
costs of fatal gunshot injuries in which 
the individual was hospitalized $12 691 
in Maiyiand and $ 12191 in New York, 
calculated as the sum of acute care costs 
and 6-month ancillary and follow-up 
costs are, on average, less than half those 
for nodatal eases. The difference be­
tween fatal and oonfaial hospitalized 
gunshot injury cases highlights die mag­
nitude of follow-up treatment costs. For 
th e nonfatal gunshot injuiy cases shown 
in Table 2, the majority of medical treat­
ment costs come after thc patient has 
been discharged front the hospiial (54% 
of casts in Maryland and 38% in New 
York). 

Costa H t Case: ED-Oflfy Injuriai 
As seen in TABLE 3, ihe hfenme charges 
associated with ED-only gunshot inju­

ries In South Carolina average $1321 
for nonfatal cases and $2394 for fatal 
cases. 

Sources of Payment 
TABLE 4 presents iuformatioa on the 
primary expected payment source for 
gunshot injuries by severity of the in­
jury. Government programs are the prl-
owy payers for 40% to 50% of hospl-
talized gunshot injury casea. For 
hospital-admitted survivors, the aver­
age of the 1994 HCUP and 1996 NHDS 
esumates suggest that govexnmmtis the 
primary payer in 44% of case*. Gov­
ernment is the prtmary p»ycr in a 
smaller number of less-expensive in­
juries—only 7% for fatal cases from the 
South Carolina ED data and averaging 
19% for nonfatal eases between the 
South Carolina ED data and the 1992-
1996 NHAMCS data. On ihe other 
hand, government is the primaiy payer 
for a greater share of costs of more ex­
pensive gunshot injuries. For ex­
ample, the NSOSC data suggest that 
govemment programs are the primaiy 
payers of acute-care costs for 62.5% of 
Spinal cord injuries due to gunshots and 
88.6% of spinal injuiy cases after ini­
tial hospitalization. 

Pitvate insurance is the primary payer 
(or 18% of hospitalized and ED-only 
cases. Costs that are classified as 'self 
pay" may increase charges for other pa-

Tabl* 3. Medical Costs par Case lor Smargency Defwrtmant (ED)-Only Cunihot Cases: 199? SoirtJi Carolina ED D«ta • 
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MEDICAL COSTS OF GUNSHOT INJURIES 

dcna because same of ibese victims will 
never pay their medical bills. These 
payer distributions ore roughly Simi­

lar for assault, unintentional, and self-
InfUcted injuries (authors' unpub-
liaheddata, 1999). 

While these esdmates show the dis-
cdbution of primary payers for gun­
shot cases, the bottom half of Table 4 

Tablw j . Payment Saurtti for Gunshot Ipjurtai bjr Level of Treatment and Nature of m)ury* 
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MEDICAl. COSTS OF GUNSHOT USURIES 

suggests that primary payers are re­
sponsible for the large majoriTy of to­
tal costs, at least for serious injuries. 
Data from the NSCISC and NMFS sug­
gest that the distribution of all sources 
of payment ia quite similar to the dis­
tribution of primary payers. Presum­
ably, thc same pattern holds for Uss-
serioua injuries. 

UfsthiM Cotta of Trtttf ng 
1»»4 Injuries 
We estimated that there were a total of 
134 445 gunshot injuries in the United 
States lnl994 (95% Cl. 109 465-159425). 
as shown in the first row ofjABLCS. The 
esdmaus for nonfatal gunshot injuries 
come from the 1994 NEISS data and. as 
noted above, excludegunshot injury pa-
bentswho do notseekpmfessional medi­
cal treatment. Of the95 860 npnlatalgim-
shoicasc3(9S%a7oaa&13D8lO).a«t 
occurred as the result of an assault. Our 
figure tor die number of fatal gunshot in­
juries. 38 585, comes &om the Vial Sta-
dirtcs census of deaths. For both filial and 
nonfatal cases, we assume the same dis-
albuUon across intent caicgoris (unin­
tentional, self inflicted, andastnOts) {or 
cases in which intent is unknown as for 
eases in which Intent is known. 

We estlmaied that gunahot injuries In 
the United States in 1994 will cost $2.3 
blUionin lifetime citdlealcosis (93% O. 
$2.1 bUlioii>$2.5 bilhon) or, on average, 
aboutSl? 000 periiAtty ($23bailonper 
134 445injuiles).0l these costs. 74% are 
accounted for by injury due to assaults. 

Government propam* pay about half 
of the to tal lifetiine costs of treating gun­
shot injuries, wUh private insurance and 
victims covering another fifth each. Our 
estimaies for the payment sources for 
gunshot injuries, shown in the bottom 
row of Table 5, were calculated by a 
weighted average ofthe fraction of each 
component ofthe total costs of gunshot 
injuries paid for by govemnem, private 
insurance, victims, and other sources. 

COMMENT 
Our study suggests that the lifetime 
costs of treating all US gunshot iniu­
ries in 1994 was $2.3 biUion. Of the»e 
costs, estimated that $1.1 biUion Was 
paid by government Our data leave 
some uncertainty about who pays for 
the $0.4 biUion that the records indi­
cate is to bt paid by the victims them-
selvu, although data from several Mas­
sachusetts hospitals suggest that *elf< 
pay cases are nearly 6 dmes as likely as 

othen to become bad debts and ulti­
mately be covered by other sources.0 

In T A B U 6, our results are com­
pared with those found in previous re­
search. We focus on hoapttalUed gun­
shot survivors because these arc the 
injuries examined in most previous 
studies and because our estfrnates sug­
gest that these cases account for 85% 
of the tool lifetime medical costs of 
treating all gunshot injuries, As Men in 
Table 6, previous estimates for the 
acute-caxe costs for hospitalized gun­
shot Injury survivors range from 
Si 1023 to Ml 324 (all in 1994 dol­
lars). Part of the discrepancy between 
our results and those in previous stud­
ies Js that we esttmated costs wfafle 5 l i a 

of the 9 previous studies estimate 
charges. Furthermore, most studies 
were limited to data from trauma cen­
ters rather than all hospital*. In any 
erem, our esdmato (br acute-care treat' 
ment costs fall in the middle of the 
range of previous research. 

As seen in Table 6. only 2 previous 
studies**' estimated die liEetime costs of 
medical treatment. Our preferred esti­
mate of$35 367pex nonfatal hoapital-
ized gunahot injury is approximately 
14% higher than I estimate of $30 969, 

Tabl* 6. Compariton of Estimates for Average Com par HotpttaJTicd Gunshot SuMvcr* 

Sfluroa,y Data Svirca (No.) 
Coata for Acuta UfatHw MatfM 
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Trauma cantar s M w 
DhchlngBrBtBl,M 1092 Marvlaml. 1968(66$ 2011311 
Kteratal^lOOS 1 On̂ a. Cant. 1990-1962 (750) 13028 
MamnataimeHB asnFtinebcaCaW. 1994 (131) 11157| 
Morablto." 1999 Oakland. Caff. 1987-1988 615) 142201 MA 
Mock at al« 1994- 0tatl|B,WaaM902(iii« 138341 
Webster eta|." 1992 WMNnotnn.CC. 1998 OBS 16465 
wintnrruta tni Witt*" 1 Baa OaMa.Calir.1BB4-189S(26Q n954VJ _ 
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MEDICAL COSTS OF GUNSHOT II<UUBIES 

and 2.3 vmes thc cstunaie of $ 15 6021 

(all in 1994 prices). These differences 
are probably accounted Cor by varia­
tions in the data sources used for eatj* 
madng medical costs and our differ­
ent treaoncnt of die small minority of 
catastrophic cases that account for a 
large share of to til easts. 

Taken together, the esomates pre­
sented in this study substantially im­
prove the quality of Information on th* 
medical costs of gunshot injuries in the 
United States. Nevertheless, these find­
ings are subject to several qualifica­
tions stemming from Umuanons of the 
available data. Our cstuoates for the na­
donal costs of hospital treatment come 
from data from only 1 states. Unfonu-
luuely, no other states both require hos-
piuls to E code discharge records and 
provide information that can identify ac­
tual medical costs. Our estimate* for fol­
low-up medical costs come from NMES 
and DCl data that do not allow us to spe­
cifically identify costs for gunshots dis­
tinct from other types of injmias. The 
DCl data are further restricted to work­
place injuries. Finally, our Ercoded ED-
duchargc data from South Carolina pro­

vide infonnation on charges, not costs. 
Our study's most important poten­

tial limitation concerns the UfeUme 
medical costs for treating gunshot in­
juries tesulting In pennanent disabil­
ity, which account far a large share of 
total medical costs. While we devel­
oped separate eadmates for 1 type of 
catastrophic case that may result from 
gunshots—spinal cord injuries— 
there are other types pf costly dlsabili-
ues that may also be caused by gun* 
shot injuries. Wc estimated che lifetime 
medical cos ts for these other injuries m. 
ing somewhat dated NMES and DCl 
data that did not allow us to distin­
guish gunshot injuries from other in­
juries within the same ICD-9 diagno­
sis code. Our estiinates will imdentate 
the actual lifetime costs of treating gun­
shot injuries if gunshots arc more likely 
than other injuries with the same di­
agnosis to result In long-term disabil­
ity, Our attempts co develop separate 
lifcdme-cost esdmate* for other types 
of disabilities were hampered by lim­
ited charge, payment, or cost mfonna-
tlon for long-term care from available 
data sources. Improving surveillance 

and cost data for gunshot injuries re­
sulting In long-tcnn disability ts the 
highest priority in any effort to fur­
ther refine (he csdmates presented here. 

The estimated medical costs of treat­
ing tbe gunshot mjuries received dur­
ing 1994 in the United States was $2.3 
billion- The average medical cost of a 
gunshot injury was approximately 
S17 000, of which 49% WiU bomc by tax­
payers. 18% by private insurance, and 
33% by other source. While medical 
costs ate a relatively small component of 
the total burden imposed on sodecy by 
gun violence,1^ they represent a sub­
stantial cost to the medical coze System. 
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