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N 1997, GUNSHOTS CAUSED 31 636
fata] injuries and approximately
100000 nonfatzl injuries in the
Unired Sates.'” In additton ta the
enormous human 1ol of gun violence,
the cost of treating these injuries im-
poses a financial burden on socjety.
While mreasuting medical casts is not
sa straightforward es coundng the num-
bex of victims, valid cost estimates are
importanc for at least 2 reasons. First,
such estimates are relevant to evaluate
ing gun violence~reduction pro-
grams. Second, reliable estimates for the
financial burden char gun violence im-
poses on the medica) care system may
help guide reimbursement policies.
We present new estimates for the
aggregate medieal costs of ganshat in-
feties in the United States. Compiling
such estimates requires o variety of
data sets and a number of assumptions,
The result is necessarily imperfect, but
our estimazes {mprove on previous
publishesd estimates {n several ways.
‘We nged the most up-to-date and com-
prehensive sowces wvailable, tnchad-
ing some that have not been used for
this purpose before. In partoular, our
sample of hospitalized gunshat inju-
ries is mare current and more than
twite as large as that used in previsus
studies>* and our sample of cases
treated in the emergency departument
(ED) is a vast improvement over the
sample used in » previous esumate
(800 cases v3 11 cases).” We paid
particulay attention to the small pro-

Context The cost of treating gunshot injuries Impases a financlal burden on society.
Estimates of such casts are rejevant to evaluation of gun viclence reduction programs
and may help guide reimbursement policies.

Objectives To develop rellable US estimates of the medical costs of treating gun-

shot injuries and to present national estimates for the sources of payment far traating
these injuries.

and Setting Cost analysis using E-coded discharge data from hospitals in Mayy-
land for 19941995 and New Yark for 1994 and from emergency departments n Sauth
Carolina for 1997. Other sources of data included the National Electronic [njury Sur-
velllanes Systam for 1994 incidence of nonfatal gun Injuries, the Nationa! Spinal Cord
Injury Statistical Center database for 1988-1992 estimatns of lifetime medical costs of
gun injuries, and the 1994 Vital Statistics census for incidence of fatal gun Injures.

Main Qutcome Measures Estimated national acute-care and follow-up treat-

ment costs and payment saurces far gunshot injuries.

Results Atamean medical cost perinjury of about §17 000, the 134 445 (95% can-
fidence Interval [CI], 109 465-159 425) gunshot injuries in the United States In 1994
produced $2.3 billlon (95% Cl, $2.1 billlon—~$2.5 billion) In lifetime medical costs (In
1994 dollars, using a 3% real discount mate), of which §1.1 billion (49%) was pald by

US taxpayers. Gunshot injuries due to assaults accounted for 74% of total easts.

Comnclusions Gunshot Injury costs represent a subatantial burden to the medica! care
system. Nearly half this cost is bome by US taxpayers.
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portion of seriens guashot injuries that
account for 4 disproportionate shave of
lfedme raedical costs by developing
new estumates for punshot-related spi-
nal cord Injuries uding daw from the
Nadonal Spinal Cord Injury Stuatistical
Center (NSCISC)E We focused 3s
much as possible on medical costs

. rather than payments or charges.” Fi-

nally, how these costs wre distributed
may be at least as importane as their
overall magnitude for informing
policy makers. Our study presenss
what we believe are the first nation-
ally veptesentative estimates for the
sources of payment for medical costs
that are specific to gunshor injuries.

METHODS

It our approach, the national wedical
cost for each caregory of gunshot tnju-

ies (s calculated as the produccof 2 es-
timated magnitudes, the number of
gunshot cases and the average cost per
case I that catggory. As 4 Tule, we weee
able to quantify the uncenainty ahout
the number of cases, but had no way
10 quanufy the uncertainty about the
average cost. The primary sources of
uncertainty with the sverage-cost esti-
mates stem from questions about data
representativencss rather than sam-
pling variability. As a result, we pre-
sent 93% confidence intervala (Cls) for
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MEDICAL COSTS OF GUNSMOT INJURIES

the number of gunshot cases but nox for
average COSL per case.

TARLE 1 cuthines the key data sources
that we used to estimate medical costs.
Because the available daw 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—

‘hospitlized, ED only, and “other.” This
last casegory includes untreared cases.
both firal and nonfaral, and nonfatal
cases created in physicians' offices, Qur
estimates starc with average acute-
care costs: we nsed datg from New York

i and Maryland for haspitalized cases and

from South Carolins for ED-only cases.

- Liferime follow-up costs were calcu-

lated using a number of uational data
sources, The lifedme cost per case of
each sort was then multiplied by the es-
timate for the number of gunshot cases
of that sort.

‘ Cases were classified in several ways,
; including (1) wiury outcome (faw! or

[ nonfawl); (2) the highest level of medi-

1dentify the injury inteny (self-
inflicted, unintentional, assauit),
whether the injury was caused by a fire-
arm, and, if so, the gun.type (hand.
gun, shotgun, rifle), Our incidence es-
timates were calculated scparacely for
each of our disaggregated injury groups.
Toal national costs were thus defined
as the sum acToss injury groups of av.
erage costs times incidence. One ad-
vanrage of our method is that it allows
us to more confidently project na-
tional costs beczuse this procedure con-
trols for the ppssibility that the gun-
shot ease mix in the 3 srates psed w
estirnate acute-care costs may not be na-
tonally tepresentative,

In all of our calculations, we fol-
lowed the recommendation of the Panel
on Cast-Effeeriveness in Health 2od
Medicine, convened by the US Pubhe
Health Setvice tn 1993, and converted
ifetime cosis into a present value us-
ing a 3% discount rate.! Unless other-
wise noted, we converted all medical
costs into 1994 prices using the Con-

tal Statistics census of deaths.!® The
1994 Viial Statistics muldple-cause-of-
death fle includes ICD-9 diagnosis
codes and E codes, the vicdm's sex and
age at death, and whether the victim
dicd as z hosplegl inpadent, an ED pa-
tient {which under our definition in-
cludes dead-on-arrival cages and those
for whom hospitalization sratus was un-
known), or outside of the ED or hos-
pital (such ag dead at the scene).
Estimates for the number of nonfa-
ul gunshotinjuries come from the Ns-
tional Electronic Injury Survefllance
System (NEISS), a national probabil-
ity sample of hospital EDs.? Case
studles suggest that NEISS coders
record 92% to 97% of gunshot inju-
ries treated in sampled EDs, M1 While
NEISS uses a system different than the
1CD-9 w provide Injury characteris-
tics, we have developed 2 system that
matches NEISS injury codes with
ICD-$ diagnosis and E codes. We
adjusted the NFISS estimates for the
fact that some gunshot victims recove

cal treatment received (hospitalized, ED  sumer Price Index for Medical Care.’  emergency medical ceatment outside
only, or other); (3) victim's sexand age; We chose 1994 as our reference year  of hogpital EDa (authars’ unpubliched
and (4) diagnosis and external cause-  because most of our medical cost data  data, 1999). :

0 of-injyry codes from the Interngtional  come from this period. The deniled infury and vicdm data
| Classification of Diseases, Ninth Revi- availahie from the Vital Staziatics and
f sion (ICD-9). The ICD-9 diagnosia codes  Incldence NEISS allow us to estimate the national

allowed us to disfinguish cases acenrd-  We calculated the incidence of fatal  incidence of fatal and nonfatal gunshoy
ing 10 body part injured. The ICD-9 gunshor fnjuries that occurred in the  injurles within each of the disaggre-
external canse-of-injury codes (E codes)  United States in 1994 from the 1994 W3- gated injuay groups described above.
Table 1. Data Soyrces for Estimating the Medical Costs of Treating Gunchot Injuries®
Highoet Lovel
of Treatment Fa
or Qutcome Incidencet Acatta Care Costst Physiclan Fase Modical Costa Payment Sourco}
ED enly 1984 NBSS 1997 South Camina €0 1992-1004 1887 NWES§and  1062-1608 NHAMCY
discherge deta CrAMPUSE 197¢-947 DCiL ond 1997 South
: Camtna ED
Hospitalizatian 1604 NEISS 1994-1965 Marylandana 1692-1964 1987 NMESS and 1994 HCUP ans 1938
1984 Naw Verk 19791967001t NHDS hospita
_ hoapitel dichwrpe s
: Sertous diaahity 1994 NEISS and 1888-1882 NSCISG 18A8-1982 1988-1892 1888-1862 NSQISC
{spinal card injurias) 1888-1992 NSGISC NSC NSCISCY
Doatn Vital statistes 1984-1806 Merylendend  1092-1964 . 1834 HCUPR, 1997
1984 Now York CHAMPLSE South Caruiina €D,
nospital dischargs deta and 1383 NMPS
! *BD ndoatan mmﬂmm:NEm Nanarel BeCTOnK; injury Stvailinas Bystan OHAMPLS, CMian Hetith snd Modcal Pragram of the Unfiormed Bervicas: NVIES,
Y %&whm CavePoiioy Wﬁu Hodmmcwmuun;nmwm m'rrummmu ch Survey; NSCISC, Natlonal Sptil g::
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Costs for HospRalized Victims
With slight variadons, the lifetime cost
per hospitalized gunshot survivor was
computed using the formulas in equa-
tlons 1 agd 2.

(1) Short-term = (Hospital Casts) X
(1+ Fez Ratio) X (Readmission) X
(1+ Pastdischarge); and (2) LC = (Short-
term) X (Long-term) X (1 + Claims).

In the equations, Short-term tndi-
cates costs during the first 6 months fol-
lowing the injury; Hospital Costs, hos-
pital costs for initial hospitalizadon; Fee
Ratto, ratic of inpatient professiounal fees
to hospiral costs; Readmission, sverage
number pfhaspiral admissions pez gun-
shot injury; Postdischarge, rato of costs
in the fivst 6 months after discharge 1o

" acute inpatient care costs; LC, Bfzame

medical cost per gunshot survivor,
Long-tevm, ratio of tatal lifetime costs
to Shart-term; and Claims, ratio of
claims administration costs to otal life-
time medical costs. Hospttal costs for
gunshot injuries are based an a census
of hospital discharges in Maryland in
1994-1995 (2852 cases) and New York
in 1994 (3835 cases). Avound 7% of vic-
tims o cach state were deceased at dis-
charge. We facused on hospital dis-
chorge dara from Maryland and New
Yark because these srates require that
haspitals provide E codes for all injury-
related haspital discharges. More im-
pormncly, regulatory agencies in these
states ascertained costs of eare by hos-
pical service, and, 45 atesult, the charges
repotted {n these hospital-discharge
data gets ean be converted to reason.

ably accurate estimates of actual hos-

pital coss.

The rado of professional fees 10 hos-
pital costs (Fee Ratip) was calculated at
the disgnosis-code level using the 1992-
1994 Civilian Healrh and Medical Pro-
gram aof the Uniformed Services
(CHAMPUS) data, which are based on
payments (including co-payrent) inan
insured papulation of 2 million mili-
tary dependents and nop-Medicare re-
tirees.” While CHAMPLUS is the best
svuilahle data source for estimaring pro-
fessional fees, thelack of E codes meant
that we had 10 calculare professtonal fee
tatios by disgnosis regardless of whether

the injury was by ganshot or ather
means.

The ratio of anelllavy and follow-up
costs in the first 6 months to all acute
inpatient care costs (Postdischarge) was
alaylated from the 1987 Nacional Medi-
cal Expenditure Survey (NMES).*S
These follow-up costs include emer-
gency transpory, prescriptons, medi-
ca] supplies (such as crutches), home
health care, and follow-up physiclan
visits (but not follow-up haspiualiza-
tions). Because NMES contajus only
397 rotal hosplial-admitred injuries, we
could not produce estimates for Post-
discharge thar are specifie to indi-
vidual ICD-9 diagnosts or E codes. In-
stead, we used NMES data o estimate
that Postdischarge 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 hospitalizarons 10 the short term
that are nne captured by Postdischarge.
To adjust for this, we used Miasourt
hospital-discharge data from 1994 chat
include individual parient identifics-
don numbers o estimate the average
aumher of hospital admissions for esch
gunshot victim duving the Brst year fol-
lowing the injury (Readmission), We
muldplied the Maryland and New York
catimates of casts per admission by our
Missouri estimate of total first-year hos-
pital admissions per victim to ohtainan
estimate of hospital costs per gunshor
injury case,

Except for catastrophic spinal eord
injuries and raumatic brain thjuries, we
estimated long-term follow-up medi-
cal costs by calculadng for each JICD-9
diagnosls code the. fraction of lifetime
medical payments for treating an in-
Jury that is incurred during the firsc 6
wmonths and then eonverting it to a ra-
to (Long-term). Qur cstimate for Long-
term comes from the National Coun-
il on Compensation Insurance's De-
tailed Clatms Information (DCD data
set, which provides 2 sample of 452 000
{njury cases {including 138 000 hospi-
talized eases) that occurred from 1979
through 1987." The advange of the
DCI daw set is that it is one of the few
sources of lifetime medical costs. The

MEDICAL COSTS OF GUNSHOT INJURIES

disadvantages of the DCl are that it pro-
vides information ouly at the diagno-
sis level and not at the E-code level, onty
includes injuries that occur at work, is
somewhatdated. and in some states ex-
cludes injuries that invalve fewer than
3 to 9 days of work loss.

As an example of how these compo-
nents combine to form average casts per
case, consider an unintentional gun-
shot injury to the ah:domen with ini-
tial hospitalization costs (Hosplial Casts)
equal 1o $10 000 and prafessional pay-
ments equal to 30% of the hospiwltza-
tion costs (Fez Ratio @ 0.3). Suppose that
on average patients with such injuries
arc hospitalized 1.1 times during the
first year (Readmission = 1.1), that ather
follow-up costs during the first 6
months equal 70% of hospimlization
costs (Postdtscharge « 0.7), and that the:
DCI data suggest thae lifetime medicsl
costs for injuties within rhis ICD-9 &i-
ngnosis code are twice the total costs
ingurred during the first 6§ months
(Long-term=2.0). Lifetime costs then
equal (510000 X 13 X L1 X 17X
2.0) =5$48620.

The caleuladon is stighdy different
for traumatic brain injuries, for which
we made some additional adjustment
for lifetime custodial-care costs thag are
unlikely w0 be folly eaprured by the
Iong-term factor. The Bureau of the
Census'* reports on annual eost of
$84 285 (inflated from 1993 o 1994
dollars using the consumer price index-—
all items) for custodial care in a public
facility for individuals with mennl re-
wrdadon. We followed previous stud-
i3V in agsuming that raumatic brain
injury care in an intensive care facility
costs twice the Census Burean’s custo-
dial-care figure. -

We ptoduced separate estimates for
the Wetime medical costs for sptnal cord
njuries because these relarively rare
catastrophic cases account for a dis-
propordonately large share of the over-
all costs of reating gun injuries. We es-
timated lifetims medical chargea using
data from the NSCISC on 820 gunshot-
velated spinal eord injurics treared be-
tween 1988 snd 1992 in 24 model spi-
nal cord {njury reatment eenters.$ We
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MEDICAL COSTS OF GUNSHOT IJURTES
converted estimates for inpatient hos-  sousce) to reflect claims edministra-  Costs for Non-ED Cases
pital charges into costs using Medi- tion casts.*? No darz set provides reliable informa-
carc cost-m.dwuc r‘dw for lhﬁ sp]- HYon an, non{aﬂl s“nslmt ih]\lﬁ&i mh
nal cord tnjury hospitals. Costs for ED-Only Injuries year in which the victim does not seek

Finally, we controlled for the possi- We estimated medical charges [er gun-  medical treatment ac the ED or hospi-

bility that Maryland and New York
medical prices tay not be nationally
representative by deflating our cost es-
dmates using the Health Care Financ-
jug Administration’s Hospital Wage In-
dex values for October 1, 1994.1° This
haspital wage index should closely ap-
proximare overall variation in medical
cos1s in lighs of a recent case study sug-
gesting that 80% of total hospical op-
erating expenses came from employee
costs.}” We also multiplied lifetime
medical costs by 1,03 ar 1.04 (depend-
ing on the patienr’s primary payment

shot survivors admireed to the ED but
not admicted 10 the hospital by means
of a censug of ED discharges from South
Carolina for 1997. The South Caro-
lina data set provides information on
796 ED-only gunshet injuries and in-
cludes those who were dead on arival
atthe ED. While these daea are not from
our reference year (1994) snd have
charge rather than cost data, they are
the best available dara on this subject.
We estimared follow-up medical costs
using the ancillary and follow-up fac-
tors described in equaden 1.

tal. Since these cases are likely 1o ac-
count for only a very small share of co-
tal costs, we ignored them. For faul
non-ED gunshot fnjusies (the victim
dies on the spor) we assumed that the.
medical costs equal the cost of emer-
gency wansport 1o the medical exam-
iner, equal to $175,7 plus thte costs of
the merical examiner's or caroner’s ex-
amination, equal to $443.*

Sources of Paymant

The primary haspital discharge dara ser
used 1o caleulate these espimates is the

R R e 2 e =
Tabie 3. Medical Costs per Case for Hospltalized Patfents With Nanfatal and Fata) Gunshot Injurtes: Hespital Discharge Data for Maryland,

1984-1995, and New Yark, 1994

B8-Month
Ancligry and Post-8«Month Claims Total
Atants Care Hospital Fellow-up Follow-up Amipiatration Litetlme
Injury Indant No. Costs. 3 Readmissions, $ Costs, $1 Conta, 31 Cosls, 5§ Gost, 8
Nonfatal Injurien .
Maryiend 1804-1085 .
Al gunshot Iniures 2394 14757 683 1814 17 350 1808 30 886
Unimanticne! &18 11647 606 1468 10807 1452 285127
Self-Inflicted 30 29818 218 J4C8 1066y 2865 47 558
Assaut 1470 16758 B840 1837 20864 2289 41738
intant urknowN »7 120884 484 1558 13386 1474 20533
New Yark 1904
Al gunahot (nfuriea a3 14497 sa7 1778 16683 1817 %40
Unintarnons] 600 13083 501 1608 20533 2203 srmg
Seif-nficted (i) 31318 (-] 3780 8878 a7t 79027
Agzaut 2503 14818 e 1792 14041 1772 R
ntard uAknawn 1683 10817 an 1324 13508 1478 27718
Fata) ijuries
Marylang 1884~1936
Al gunshot inirien 200 11397 1294 50 13191
Unintentional 21 8087 1021 488 10603
Self-Infictad ar 8893 68 364 10245
Agsmit 107 13326 1822 563 15410
PO
Intent unknown 35 9847 1070 460 11033
Now York 1994
All unahor inuries 208 10650 1241 614 , 12808
Urintartionsa) 28 1378 1976 a6 18225
Salfdnficted 20 7862 B77 28 a030
Asaaut 188 11327 1281 6830 . 1341497
inant yhikngwn 1S 8508 716 483 7708

“figurg reporiad b 1904 dosars. Livfime madical cofis GRICIMN] LAing B Y% red] HIB00UME 170,

Ealifyigts |a an everege scroes al e of Iofjow-up

cowbe during fret © morwhs, Gakculatad fam Ung 1967 Nusionsl Mecicsl Expenditre Survey deit,

Kve-up Cowte Dayond "ha it B MONRS B8 &XYTEEeT #T the Qg oAl <ds aval from the Netianel Counct on Campansation nwrince Delsled Clarn niarmetion warkara

COMPIResan ous.

SAmirRralon coats Caiculatad 3aparetaly By the pellent's expaciod paver. ESemesed ralios fof inkrve we 0.03 (@l gunangte). 0,04 (urtrerional, 0.00 (saff-SMIRtNG, ana

0.03 (ssnpita),

Nots Tt 0% 0034 GOl Ty NGt B gu 6f olhor Cokuna; tlat cosi ere calcvisied by Tt Mubiplying tha Matima cost facton for epeh casa end than ealculatng the
avarsge o i rracunt, which My K 8qual 1NS radut of the evarags.
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Agency for Health Care Policy and Re-
search's Healthcare Cost and Urlliza-
tlon Project (HCUP) for 1994.%° which
includes an E-coded sample of dis-
charges from Califorala, Connecricut,
‘Massachusetts, Maryland, New Jerscy,
New York, Washington, and Wiscon-
sin. (We did not use the HCUP dis-
charge data to esdmace costs them-
selves because auly the Maryland and
New York dama provide information on
costs rather than cherges). For noufatal
cases we also uged the 226 gunshot cases
from the Natlonal Hospltal Discharge
Survey (NHDS) for 1996,% a nationally
representative savaple of discharges from
500 hospirals with 63% of cases E coded.
For fatal haspitalized infuries, we repli-
carted the HCUP estmates using the Na-
tonal Morulity Followback Survey
(NMFS),}! a narionally representative
sample of US decedents in 1993 that -
dudes 2764 ganshot viegms.
Estimsred payment sources for ED-
only cases come from the 1997 ED dis-
charge dara from South Carolina. We
also estimated che disaribution of pri-
mary payers for ED-only cases using
pooled data from the 1992-1996 Na-
tonal Hospial Ambulstory Medical Care
Survey (INHAMCS).2 The NHAMCS
provides information on primary pay-
memnt SouIce, bur not on total casts or
charges. The 5 years of pooled NHAMCS

MEDICAL COSTS OF GUNSHOT INJURIES

RESULTS

Costs par Casy:

Hospitalized injuries

The average costs for scute-care teeat-
ment ($14 757 vs $14497) and total
Ytfedime costs ($36 685 vs $34 420) of
persons haspitalized with nonfam! gun-
shot injuties in Maryland and New York
are remarkably similar, as seen in
TasLe 2. In both Maryland and New
York, nonfacal self-inflicted gunshotin-
juries have higher lifetdme costs than
unintentional injuries or assaults,

As is shown in Table 2, the mediral
costs of fatal gunshot injuries in which
the individual was hospitalized $12.691
in Maryland and $12 191 in New York,
caleulated as the sum of acute care eosts
and 6-month ancillary and follow-up
costs axe, on average, less than half thass
for nonfatal cases. The difference be-
tween fatal and nonfawl hospitalized
gunshioc injury cases highlighss the mag-
nitude of follow-up weamment costs. Ror
the nonfam! gunshot injury cases shown
in Table 2, the majority of medical treat-
ment costs come after the patient has
been discharged from the hospiml (34%
of costs in Maryland and 58% in New
York).

Costs Per Case: ED-Only Injuries
Asgeen in TABLE 3, the lifetime charges

fles In South Carolina average §1321
for nonfatal cyses and $2384 for fatal
cases,

Sources of Payment

TABLE 4 presents information on the
primary expected payment source for
gunshot injuries by severity of the in-
fury. Government programs are the pri-
vary payers for 40% to 50% of hospi-
talized gunshot injury cases. For
hospital-admitted survivors, the avez-
age of the 1994 HCUP and 1996 NHDS
esfimates suggest that government is the
primaxy payer in 44% of cases, Gov-
emment is the primary payer in a
smaller number of less-expensive in-
juries—only 7% for fatal cases from the
South Carolina ED data and svcraging
18% for nonfatal cascs between the
South Carolina ED data and the 1992-
1996 NHAMCS dara. Oa the other
hand, government is the primary payer
for a greater shave of costs of more ex-
pensive gunshot injuries. For ex-
ample, the NSCISC dars suggest that
government programs are the primary
payers of acute-care costs for 62.5% of
spinal cord injuties due to gunshots apd
B88.6% of spinal injury cases after ini-
tinl hospialization.

Privace insurance is the payer
for 18% of hospitalized and ED-only
cases, Costs that ave classified as “self

dara conrain 129 gunshot cases. assoclated with ED-only gunshot infu-  pay” may increase charges for othey pa-
Table 3. Medical Costs per Case for Emergency Pepartmant (ED)-Only Gunghot Cases; 1997 South Carolina ED Datx *
G-Month 6-Menth
Paligwe-up Ancliatyand  Pogr-&-Month Claime Totel
Cases, ED len or Fallow-up Follow-up Administmtion Lifatime
Injury intert No. Charges, 5 Clink Viaits, $t Casts. 5t Costs, 5t Coate, $4 Corm,
Naniatal Injuries !

All gurehot injunias 708 914 190 u 133 39 1321
Unfritertiansl 361 ar4 188 R 38 1227
Sellnfiictad 22 1998 ral4 B 286 50 2481
Asoadk 342 923 2C0 k] 122 33 1320
(mant urknewn 89 T84 218 k2l 329 56 1420

Paial induries

All gunshot njuriee L) 168566 - 387 [} 81 2304

1Estmalp 8 m%&”ﬁmdwammﬂﬂmmuntmlmm 1\ 1087 Neljonal Macieal bmw:smm.

$Falowsup coata fre: 6 monina are extymated ot he disgnosi-ande He an insurence Qum P8 warie

wr's cOMpanagzion dme. of coA inourred duing tha firat & monie was scamated from tha DCI aaze for sach AEQN0NE ande, 6 (N 1 minue this
u:monm whmonjuloumwmpé&dblmmmﬂph:zm.am-mfumpnmﬂmmm cone auing

SOmme ST TIaHIoN 0O o Souialed 1he parants specied Dayer. ESOTWRg ncios £ Iuries ars QLGS (31 QUEhORE), 5.0¢ (urmentionad, .69 (sairticTed].

ang

tvrt the Taka) cost GomY? ey fot agual aum of ofhar E0kM©NS; ol Co8m are caiuieddd by frst mufpMing BSOSTer the elims ot facTors for aach t4a and then oa-
aaing evirage of this roduct, which mey Net saull The proguct of 4 everades. .
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MEDICAL COSTS OF GUNSHOT INJURIES
tients because some of diege vicims will  lar for assault, unintentional, and self- ‘While these esdmares show the dis-

never pay their medical bills. These inflicted injuries (authors’ unpub-
payer distributions are roughly simi-  lLished data, 1999).

Table 4. Payment Sourees for Guashot Injurias by Level of Treatment and Nature of injury®

pribution of primary payers for gun-
shot cascs, the bomom half of Table 4

Survom- Spinel
ED u - Spinal
r——?ﬂ—1 Agmitted Sunvivare Card | 3:. Patel Casco
South I 1 10881992 (Nw= 820) [ -
NHAMCH  Cerglins HCUP NHDS 7 1 Hosplialized ED Only
1932-1006 1997 1084 1996 Acyts 3 Years 1984 1847 1083
Ne120) (N=708) (NaddD4) MNe22) Cuv Pootdecharge (N=370] (N=d1) (Na= Z704)
Primary peyar .
Frivida/cempany ineurance 18.8 5.8 21.8 22,9 306.0 11.5 16.7 4.1 247
Madicald 17.2 8.9 3.5 20.1 55.1 842 322 21 11.2
Warkar'a compensation 23 08 16 20 21 4.2 0,8 0.0 1.1
Medicara 1.5 4.2 2.0 2.2 2.0 28.1 - B 48 11.3
Othar govemmant 0.9 1.0 9.5 8.9 3 2.1 B.4 Q.0 83
NS paver (ndigenh) 0.8 a8 0.1 148 80 - Q.0 0.0 0.0 23.6
Soll-pay 52.7 68.8 269 27.4 13 0.0 a1 83.7 21.3
Other . 5.5 19 26 8.7 0.7 0.0 34 4.9 1.4
Al a0urCas of payment . ’
Privarassopany heurance NA NA NA NA N7 AL NA NA 76
Medqicaid 61.0 84.8 134
Workar's compensation 2.4 42 30
Modloare 2.5 323 16.0
Other govemment 74 5.2 8.3
No payar (ndigant) 81 a.0 229
Galt-pay 1.3 0.0 473
Ofher 2

1.0 22
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Tahis &, Annual Medical Casts of Gunshat (Bjurles in the Unjted States®

lry aadimatos coame fram mone
balwasnt 1888 and 1092, hrM.F:
1 Mare ¥en 100 snce same patienty "eve oo

Al Gunahat Injiries Asseultt Unirtentional Sal-inflictedt
Incidance of gunehots,
Urited Staiss, 18843
Total @54 C) 134 4485 (109486-169425) 01273 (B6772-118774) 17468 32873-2004T) 25714 R2519-201
Norfetal, Incidenca [@5% C) 9660 (FDEBD-120840) 73086 (4855-07508) 18094 (12095.10% 8870 (3284-10074)
Hosphai-admitted | 55441 (33041-77 842 42715 (2071184 719) 602 (4287-839N £824 (2582-0200)
. Emangancy dopertment only 40418 (26 58251 475) 30341 (1960441 166) 8282 (6889-11678) 755 (180-1350)
Paal. Incidencal 30648 18177 1374 18036
Hosolakadmitted 284 2431 281 1562
Emargancy depatment oy 10286 09942 48y 2868
Doed on scarm 24026 8804 605 1481$
Total leyma medical cogs for 22 hifien (2.1-2.5) 1.7 Blien (1.5-1.9) 0.4 plijon ©.4-0.4) 0.2 bfiicn £.08-0.3)
A8l QUPANOMA Infrten, § (96% I
Costa \
ao‘J’a“m?'m" 49 55 a8 42
Privata insursnce 18 20 20 34
Viedn 10 20 23 22
Clther 14 5 ] 2

79 CAICUING usl

PA Covin e prossrtad 1y {084 dolave. £ edates ogniidence werval, icidence of nondata) gurahat njuries ot from the 1004 Eactronkc Syrvallgnos
Eytrate. Caale ‘_hmnlw ot Nayorm ard

National Boing! Cord Wy Suveticel Cania-tbesed
Ahare of lfedMa macica costs
ATTOUMonA ¢

)y iteTe cemegary, 7ot shown).

; RacTel trestm
Dy URSIONT &vyrCw COMed from metpiving fotel median Gom etmetes by pRysr tiatroulo

nm_ ol 48 ¢howm hTwulmw

asparly by
mmnmmmummnm—mwmwmum 001588 [mant catagoriey 88 GUNShT Congs TOr WO TYARI B KW,

®njude narfate) gun

for which v Wevim doss not receive WoutMans, OF 1 YOt 11 & pRysio i | OFCs End reiaesed

[ ] mu:m
SNcioNnce of fatal gunaho: hurist oaree rom Vil Gtatatios ceneus of o Ceats arxt iy & pogulacton DS [WTEr Than an SXUMAL.

453 IAMA, August ¢, 1999-Val 282, Na §



Aug-03-99 04 :30P

R 2L 1999 1:11FPN A

COMMUNMI AT IONS

A

T, 330

(f

supgests that primary payers are re-
sponsible for the large majoriry of 1o-
tal costs, ac least for serious injuries.
Data fror the NSCISC and NMFS sug-
gest that the distribution of all sources
of payment is quite similar o the dise
tribution of primury payers. Presum-
ably, the same patrern holds {or less-
serious injuries,

Lifetimo Costs of Treating

1994 Injuries

We estimated that there were a tal af
134 445 gunshot injuries in the United
Srates in 1994 (85% C1, 109 465-150 425),
asshown in the firstrow of TABLES. The
estmates for nonfarl gunshat injurtes
come from the 1994 NEISS daa and, s
noted above, exclude gunshiot injury pa-
tients who donot seek professional medi-
cal reatrment. Ofthe 85 850 nonfatsl gun-
shoteases (93% C1. 70 880-120 840), most
occwured as the result of an assanlt. Qur
figure for the nurnhex of fatal gunshotin-
juries, 38 585, comes from the Vil Sta-
dstics census of deaths, Forboth faral and
nonfatal cases, we assume the same dis-
tibution across intenr eategories (unin-
tentional, self-inflicted, and assailts) for
cases {n which intent is onlomown as for
¢ases in which Intent is known.

MEDICAL COSTS OF GUNSHOT INJURIES

Weestimated that gunshot injuriesin
the United States in 1994 will cost $2.3
billion in lifetime medieal costs (95% Cl,
$2.1billion~$2.5 billion) or, on average,
about$17 000 pexi ($2.3bhillians per
134 445 injuries). Of chese casts, 74% are
accounted for by mnjury due to agsanlts,

Government programs pay about half

- of thewotal lifetime costs of tresting gun-

shatnjuries, with private insurance and
victims cavering anocher fifth each. Our
estimates for the payment sources for
gunshot injuries, shown in the bottom
row of Table 5, were ealeulated by a
weighted average of the fraction ofeach
comparneru of the total costs of gunshot
injuries paid for by governmenr, privace
inaurance, vigtits, and other sources.

COMMENT

Our study suggests that the lifedme
costs of treating all US gunshot intu-
ries in 1994 was $2.3 billlon. Of these
costs, we astimated that $1.1 billien was
paid by government Qur data leave
some uncertainty about who pays for
the $0.4 billion that the recovds indi-
caxe is to be paid by the victims them-
selves, although dara from several Mas-
uachusetts hospitals suggest that self.
pay cases ste nearly 6 imes as ltkely as

Table & Comparison of Extimates for Average Corts ger Hospitallzed Gunshet Sunvor®

othiers to become bad debes and wly-
mately be covered by other sources,?

In TABLE 6, our sesults are com-
pared with those found in previous re-
search. We focus on hospitalized gun-
shot survivers hecause these are the
injuries examined in mast previous
studies and because our estimates sug-
gest that these cases account for 85%
of the toral lifetime medical costs of
treating all gunshot injurics, As seenin
Table 6, previous estimates fozr the
acute-caxe costs for hospitalized gun-
short injury survivers range from
$11023 ro §21324 (all in 1954 dol-
lars). Pazt of the discrepancy between
out results and chose {n previous stud-
tes s that we estimated costs while 532
of the 9 previous studies estimate
charges. Furthertmore, most studies
were limited to daia from tranma cen-
ters rather than all hospitls. In any
event, our cstimates for acute-care treat-
ment costs fall {n the middle of the
range of previous research,

As seen in Table 6, only 2 previous
studies™? estimated the lifetime costs of
medical treamment. Our preferred csti-
mate of $33 367 per nonfaral hospital-
ized gunshot injory is approximately
14% higher than 1 estimate of $30 969,

Coxta tar Acyte Lifetima Madiosl

Saures, y Oate Syurce (No.) Care Treatment, $ Cowts. §

wmyi\l;% diachamn data, 1004-1996  Maryland, 1004-1606 (2004) 14 767 36685

New Yaork haapital diechame data, 71004 New York, 1994 (3334) 14497 34420

Pooled Marviand and Naw Yark Marviend. 1904-1995. and New York, 1994 {5726) 14 80% 35347

mrm&m:ﬂn?mu Maryland, 4/1833-3/1084 (1181) 11023 X 06513

Meax aq Rica.” 1993 Maryiand. 1886 INA) 12808 166028

Vasoor snd (asr,™ 1008 Caltfomia, 1997 [8882 2134 NA
Tmmm:muh%:ﬂg 1902 Maryland, 184S (666 201131

iz at @™ 1098 Dava, CalX, 1830-1862 (750} 13028

Martn at a7 1688 Sen Franclaco, Callf, 1084 (137) 11187y

Morabito.® 1089 Qakiand, Cadf, 1687-1989 (2715) 142200 NA

Mock et a) 1984 Goactia, Waah, 1802 {1118 138341

Wabstor ot a.® 1902 Washington, CC, 1968 [385) 10465

wWintemits end Wright,!® 1882 Owve, Callf, 1884-108S (260 19541f

*Adapted Canan ) Taitla 2. Al cOs1 oatmatsy presantsd I 1994 conatert daliere NA ificaws noy svalatia.
mmwmmmnmmnuwwvmnmmmm of tima maaicdl raaen Curmpiralia 1o Tt vsed in the present

ahaly.

$Calointed using » 2 5% res] alscoumt rem.
wiing & 6% discourt rele.

auwntmm
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MEDICAL COSTS OF GUNSHOT INJURIES

and 2,3 timzs the cstimate of $15 602°
(all in 1994 prices). Thesc differences
are probably accounted for by varia-
tions in the data sources used for ests-
marting medical costa and cur differ-
ent trearment of the small minority of
catastrophic cases that account for e
large share of total costs.

Taken together, the estimates pre-
sented in this study subsmntially im-
prove the quality of information on the
medical costs of gunshot infuries in the
Unired States. Nevertheless, these find-
{ngs are subject to several qualifica-
tions stemming from limitations of the
available daza. Qur estimates for the na-
tional costs of hospiral treatment come
from daw from only 2 states. Unfortu-
nately, no other smtes both require hos-
pitals to E code records and
provide informarion that can identify ac-
tual medical costs. Our estimares for fol-
low-up mecdical costs come from NMES
and DCIdarta that do not allow us to spe-
cifically identify costs for gunshots dis-
tnct from other of injuries. The
DCl daia are further restricted to work-
place infurics. Finally, our E-coded ED-
discharge data from Seuth Cavalina pro-

vide information on charges, not costs.

Our smdy’s most imporunt powen-
dal limitation concerns the Ufetime
medical coats for treating gunshor in-
juries sesulting in permanent disabil-
ity, which account far a large sharc of
total medieal casts. While we devel-
oped sepurate eatimates for 1 type of
catastrophic case that may resulr from
gunshots—spinal cord injuries—
there are orher types of costly disabili-
ties that may alsa bhe cansed by gun.
shotinjuries. We escimared the lifetime
medical cosps for these other infures us.
ing somewhat dated NMES and DC!
data that did nor allow us to distia-
guish gunshot Injurics from other in-
juries within the same ICD-9 diagno-
sis codz. Qur estimates will vnderstate
the acrual liferime costs of reating gun-
shot injuries if runshots are more likely
than other injuries with the same di-
agnosis to result in Jong-term disabil-
ity. Our atzempts (o develap sepirate
lifecime-cost cstimates [or other types
of disahilities were hampered by bm-
ited charge, payment, ot cost informa-
tion for long-term eare from available
dara sources. Improving surveillance

and cost data for gunshor injuries re.
sulting {n long-term disability s the
highest priority in any effort o fur-
ther refine the esfmares presented here.
The estimated medical costs of treat-
ing the gunshot mjuries received dur-
ing 1994 in the United States was $2.3
billion. The average medica) cost of a
gunshot injury was approximarely
$17 000, of which 49% wxs borne by tax-
payers. 18% by private insurance, and
33% by other sources. While medical
costs ate a relatively small compaonent of
the towl burden imposed on society by
gun violence >’ they vepresent a sub-
stanrial ¢ost to the medical care system.
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