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l)car Mr. Chairman: 

At your request, we examined the extent to which certain safety devices could prevent 
firearms-related deaths. Specifically, we examined the proportion of accidental deaths that 
might have been averted by two technological modifications to firearms: a child-proof safety 
device that automatically engages and a device that indicates whether a gun is loaded. We 
also looked at injuries caused by accidental firearm discharges, for which we developed new 
information. 

This report presents the findings of our research, which shows that the two safety devices 
could potentially save many lives and would undoubtedly also prevent many injuries. We 
also present information on the likely number of individuals injured in accidental shootings 
and discuss a range of alternatives for dealing with this public health problem. 

As we arranged with your office, unless you publicly announce the contents of this report 
earlier, we plan no further distribution until 30 days from its date. At that time, copies of the 
report will be sent to the Chairman of the Consumer Product Safety Commission, and we will 
make copies available to others upon request. 

If’ you have any questions or would like additional information, please call me at (202) 275- 
1854 or Robert York, Acting Director of Program Evaluation in Human Services Areas, at 
(202) 2755885. Other major contributors to this report are listed in appendix IV. 

Sincerely yours, 

Eleanor Chclimsky 
Assistant Comptroller General 
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Executive Sum m ary 

Purpose In 1988, some 1,501 people were killed in the United States by acci- 
dental discharges of firearms, and many more were injured. Among 
those killed were 277 children under age 15. 

Concerned about these accidental shootings, the Chairman of the Sub- 
committee on Antitrust, Monopolies, and Business Rights of the Senate 
Committee on the Judiciary asked GAO to examine the extent to which 
certain safety devices could prevent such deaths or injuries. Specifi- 
cally, GAO was asked to examine the proportion of accidental firearms 
fatalities that might have been prevented by two types of technological 
modifications to firearms: a child-proof safety device that automatically 
engages and a device that indicates whether a gun is loaded. GAO also 
examined nonfatal injuries, in an effort to establish the totality and 
costs of deaths and injuries from accidental firearm discharges as well 
as the relative size of fatal accidents vis-a-vis that totality. 

Background The debate over firearms policy receives nationwide attention on a con- 
tinuing basis, but only rarely has that debate focused on firearms as 
consumer products. Nonetheless, one recommendation that has been 
made is that guns be treated like other consumer products. Some have 
proposed making guns safer so as to reduce the number of accidental 
firearm discharges resulting in injuries and deaths, This proposal is in 
line with efforts aimed at improving the safety of a variety of consumer 
products implicated in accidental injuries and deaths. However, the Con- 
sumer Product Safety Commission, the primary federal agency with 
responsibility for product safety, is not allowed to take action that will 
restrict the manufacture or sale of firearms. No other agency is explic- 
itly charged with monitoring firearms safety. 

Firearms are the fourth leading cause of accidental deaths among chil- 
dren 5 to 14 years old and the third leading cause of accidental deaths 
among 15- to 24-year-olds. Across all age groups, accidental shootings 
are the sixth leading cause of potential years of life lost because of 
accidents. 

Results in Brief From a nationally projectable sample, GAO estimates that 3 1 percent of 
accidental deaths caused by firearms might be prevented by the addi- 
tion of two safety devices. Of the 107 accidental firearms-related fatali- 
ties GAO examined for calendar years 1988 and 1989,8 percent could 
have been prevented had the firearms been equipped with a child-proof 
safety device. (This 8 percent represents instances in which children 
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Executive Summary 

under the age of 6 accidentally shot and killed themselves or other per- 
sons.) In an additional 23 percent of the cases, people accidentally shot 
and killed themselves or others with firearms they thought were 
unloaded. These deaths could have been prevented by a loading 
indicator. 

Although it has long been assumed that far more injuries than deaths 
occur from accidental discharges of firearms, no information has been 
available on the actual number of injuries. GAO examined data on acci- 
dental shootings in 10 cities and found that in 1988 and 1989, these 
areas had a ratio of 105 injuries for each death (that is, more than 100 
to 1). Although this estimate, based on a judgmental sample, cannot be 
generalized to the country as a whole, it is nevertheless reasonable to 
infer from it that the number of accidental injuries from firearms 
nationwide is substantial and far exceeds the number of fatalities. 

GAO’s Analysis 

Preven tion of Acciden 
Deaths and Injuries 

.tal About 1 of every 3 deaths from accidental firearm discharges could be 
prevented by a firearms safety device. From data in autopsy and police 
reports, GAO determined the numbers of accidental firearm deaths in 
1988 and 1989 that (1) could have been prevented and (2) could not 
have been prevented by either of the two safety devices studied. GAO 
examined 107 total deaths from accidental firearm discharges. In that 
sample of fatalities, 34 could have been prevented by safety devices; 52 
could not have been. Not enough data were available to determine 
whether the other 21 were preventable. 

A  child-proof safety device (that is, one that prevents the trigger from 
accidentally being engaged) could have prevented all the accidents in 
which children under the age of 6 killed themselves or others (8 percent 
of the total). However, according to experts in pediatric injuries, 
including experts with research experience in firearms, a child-proof 
safety device on a firearm (whether based on the child’s strength, cogni- 
tive skills, or both) could reliably be expected to deter only children 
under the age of 6. 

A  safety device that indicates whether a firearm is loaded could have 
prevented another 23 percent of the deaths. Many accidental deaths 
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caused by firearms, other than those affecting children, involve uncer- 
tainty about whether the weapon is loaded. For example, one might 
empty a firearm but not notice that a round remains in the chamber, one 
might typically leave a weapon unloaded and so assume that it is always 
unloaded, or one might pull the trigger several times without discharge 
(dry-firing) and so assume the chamber to be empty even though it is 
not. 

Other accidental deaths GAO examined were not considered preventable 
by these devices. For example, death can be caused by a gun that dis- 
charges when it is accidentally dropped or falls from its storage location 
or by a hunter mistakenly believing he or she is shooting at game. 

From our sample, we can project that about 458 (plus or minus 89) of 
the 1,501 deaths in 1988 could have been prevented by either a child- 
proof device or a loading indicator device. In addition to the lives that 
could be saved, there are medical expenses and other economic costs to 
society that would not occur were these deaths to be prevented. 
Averting 458 deaths would avoid costs estimated to exceed $170 million. 

Deaths and Injuries According to statistics maintained by the National Center for Health Sta- 
tistics, the number of deaths annually caused by accidental firearm dis- 
charges has generally been decreasing, ranging from 1,955 deaths in 
1980 to 1,501 deaths in 1988. This is a decline of 23 percent over 8 
years. However, no national data have been maintained on the number 
of injuries caused by accidental firearm discharges. In fact, few police 
departments maintain records on injuries caused by firearms. GAO iden- 
tified 10 cities whose police departments maintain such data. These 
cities had populations ranging from about 93,000 to over 1 million. 

The police data GAO examined showed that there were 527 injuries and 5 
deaths from accidental shootings in 1988 and 1989. Thus, across these 
10 cities, the ratio of nonfatalities to fatalities was about 105 to 1. 

An estimate of the overall costs associated with unintentional firearm 
injuries and deaths can be derived by combining the incidence data with 
information on the cost of injuries. If there were 1,500 deaths and some 
12,000 hospitalizations (less than one tenth the number of injuries esti- 
mated from our sample) from accidental shootings every year, that 
would translate into an estimated lifetime cost, each year, of close to $1 
billion, 
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Recommendation The number of individuals being injured and killed each year in acci- 
dental shootings is substantial. GAO has determined that two technolo- 
gies-child-proof safeties and loading indicators-show promise for 
reducing the number of deaths and injuries. However, obstacles remain 
to realizing this promise and, in addition, other approaches (for 
example, training gun owners or limiting access to firearms) may be 
equally or more effective. 

The human, economic, and public health costs of these shootings to the 
victims, their families, and society are considerable. The magnitude of 
the problem requires that all possible efforts be made to reduce the 
number of accidental shootings. 

The Consumer Product Safety Commission, the primary federal agency 
with responsibility for product safety, is currently not allowed to take 
any action that might restrict the availability of firearms to the con- 
sumer. GAO recommends that the Consumer Product Safety Act be 
amended to clearly establish that the Consumer Product Safety Commis- 
sion can regulate the risk of injury associated with firearms. 

Agency Comments GAO did not request comments on a draft of this report. 
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Chapter 1 

Introduction 

A 4-year-old boy shoots his 2-year-old brother with the .22-caliber pistol 
he finds under the seat of his father’s pickup truck. A lo-year-old finds 
a .38-caliber revolver in a dresser drawer. He does not think it is loaded 
and accidentally kills his 8-year-old sister while playing with the gun. 

These and similar incidents highlight an issue of concern: accidental 
injuries and deaths from firearms. Currently in the United States, about 
1,500 people die each year from accidental shootings, and an unknown 
number of people are injured. Firearms are the fourth leading cause of 
accidental deaths among children 5 to 14 years old and the third leading 
cause of accidental deaths among 15- to 24-year-olds. Across all age 
groups, accidental shootings are the sixth leading cause of potential 
years of life lost from accidents.’ Some 277 children under age 15 were 
killed in accidental shootings in 1988. 

The Chairman of the Subcommittee on Antitrust, Monopolies, and Rusi- 
ness Rights of the Senate Committee on the Judiciary requested that we 
undertake a study to try to estimate the number of deaths and injuries 
that might be prevented by two possible technological modifications to 
firearms: child-proof safeties that would automatically engage and 
loading indicators that would show when a live round was in the 
chamber, ready to be fired. 

In response to this request, we conducted a study to examine the magni- 
tude of the problem of unintentional firearms injuries and to estimate 
the effect of the two proposed technological modifications in preventing 
such accidents. 

Background The debate over firearms policy receives nationwide attention on a con- 
tinuing basis. Most of this debate has focused on issues of gun owner- 
ship, such as waiting periods for purchase, background checks, gun 
licensing, and banning certain types of weapons. These issues generally 
focus on problems with the illegal use of firearms versus rights of gun 
ownership for protection and recreation. 

Absent from most of the gun control debate is a discussion of firearms 
as consumer products. One recommendation that some researchers in 
public health have made is that guns be treated like other consumer 
products. That is, they propose that steps be taken to make guns safer 

‘The standard method of calculating potential years of life lost is to subtract the age at death of the 
accident victim from age 65. 
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to at least reduce the number of injuries and deaths resulting from the 
accidental discharge of firearms. This proposal is in line with efforts 
aimed at improving the safety of a variety of consumer products impli- 
cated in accidental injuries and deaths, including automobiles, toys, and 
poisonous substances. The federal government has increasingly played a 
role in mandating changes to products to improve their safety. However, 
the Consumer Product Safety Commission, the primary federal agency 
with responsibility for product safety, is not allowed to take action that 
will restrict the availability of firearms to the consumer. No other 
agency has been charged with monitoring the public health risks fire- 
arms may entail. 

This report looks at the probable effects of two specific suggestions 
from the public health literature for improving the safety of firearms: 
child-proof safeties and loading indicators. 

Accidental Shootings As mentioned above, shootings are among the leading causes of acci- 
dental deaths, particularly among young people. It should be noted that 
accidental shooting deaths represent only a small proportion of the total 
number of people injured and killed by firearms each year. The majority 
of deaths from firearms (56 percent) are suicides, with homicides 
accounting for most of the remainder (39 percent). Only 5 percent of 
firearms-related deaths each year are caused by accidental shootings. 

Nonetheless, the number accidentally injured or killed by firearms may 
represent a substantial number of cases. While data on the number of 
fatalities are available, there is little information on the number of inju- 
ries caused by accidental shootings. And, despite attention to the issue 
of firearm accidents by public health researchers, there is little in the 
way of empirical evidence on the circumstances of accidents involving 
firearms, so not much is known about the details of those shootings. 

National data are available on the number of deaths caused by uninten- 
tional shootings. The National Center for Health Statistics annually col- 
lects national data for all causes of death. Numbers for the years 1980- 
88 are shown in table 1.1. No comparable information is available for 
nonfatal injuries. 
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Table 1.1: Unintentional Firearm Deaths and lnjurles 1980-88 
1980 1981 1982 1983 1984 1985 1986 1987 1988 - 

.-i68.~~~~.-.i;4.~~.--1:440 
.~ - 

Deaths 1,955 1,871 1,756 , ,6g5 1,501 
Nonfatal rnturles NA NA NA NANA NA NA NA NA 

As can be seen, there was a generally downward trend in the number of 
deaths each year until 1987, with an increase in 1988, the most recent 
year for which information is available. We do not know why the 
number of deaths has declined, but there are several possible explana- 
tions. Education in gun safety and public awareness campaigns may be 
having some effect. There may be fewer deaths because gun owners are 
taking more precautions in storing and handling their weapons. There 
may also be a greater general awareness of the dangers associated with 
firearms, so individuals refrain from handling unfamiliar weapons. The 
many products entering the market for securing firearms may also be 
having an effect. Many devices are available for storing guns or pro- 
tecting them from unauthorized users. Another possible explanation is 
that more shooting victims may be surviving their injuries because of 
better trauma care and better access to care. Any or all of these influ- 
ences may be working to bring down the number of fatalities. 

Objectives, Scope, and The central objective of this project was to provide an estimate of the 

Methodology 
proportion of firearms accidents that might be prevented by the addi- 
tion of a child-proof safety or a loading indicator. This issue divides into 
two questions: 

. What proportion of firearm accidents might have been prevented with a 
child-proof safety? 

l What proportion of accidents might have been prevented with a loading 
indicator? 

A second objective of our research was to add to the base of knowledge 
on firearm accidents, particularly by contributing information on the 
number of injuries. No national estimates are available on accidenLa1 
injuries from firearms. As a result, there is no clear understanding of (1) 
the universe of accidents, both fatal and nonfatal, annually caused by 
firearms; (2) the relative importance of fatal accidents in terms of that 
universe (that is, it is not known if the deaths in any given year 
represent 5 percent of the accidental shootings or 50 percent); and (3) 
the costs represented by this unknown universe of deaths and injuries. 
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The scope of our work was limited to unintentional injuries and deaths 
from firearms. This eliminates the vast majority of gunshot injuries, spe- 
cifically those related to any types of criminal activity or suicide 
attempt. Similarly, we limited the scope of “preventable” shootings to 
those that could have been averted by means of a child-proof safety or a 
loading indicator. We collected data for 1988 and 1989, the most recent 
years for which complete data were available at the time of our 
research. 

For our examination of preventability, we looked at cases in which there 
had been a death as a result of an accidental firearm discharge. We col- 
lected data from a nationally representative sample of jurisdictions. 
This allowed us to develop a statistically valid estimate of the propor- 
tion of deaths preventable with a child-proof safety or loading indicator. 

We determined if there were any deaths from accidental shootings in 
1988 or 1989 by contacting state vital records offices and the coroners 
or medical examiners in the selected jurisdictions. The determination of 
whether a particular shooting might have been prevented by a child- 
proof safety or a loading indicator required detailed information about 
the particular incident. Generally, this meant that we needed informa- 
tion on the shooter, the weapon, and the circumstances of the accident, 

By limiting the cases to fatalities, we could contact coroners or medical 
examiners in the selected jurisdictions to obtain the needed information. 
Information from these files for deaths was sufficiently detailed in 
about 80 percent of the cases to allow a determination of preventability. 

We limited this examination of preventability to fatal shootings prima- 
rily because less information is maintained on accidental injuries than 
on deaths. In our preliminary investigation, we learned that the infor- 
mation we needed to make a determination of preventability was very 
often not available in cases in which there was only an injury and no 
death. In fact, in many instances, it might not be possible to locate any 
information about a nonfatal accident. 

We learned that many police departments do not maintain retrievable 
records on accidental shootings (since these are not crimes), and even 
when they do, they document more completely the incidents in which a 
shooting victim died. Even in deaths believed from the outset to be acci- 
dental, the homicide unit is often involved in the investigation. Addition- 
ally, details of the circumstances surrounding accidental deaths are 
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usually available from coroners’ and medical examiners’ reports. In con- 
trast, information from the case records of injuries we examined was 
rarely sufficient to allow us to determine preventability. Consequently, 
we restricted our preventability determinations to cases involving acci- 
dental deaths. 

We did examine accidents involving nonfatal injuries in order to develop 
some information about the frequency of such accidents and to explore 
the relative proportion of injuries to deaths. Our examination of these 
accidents is based on data drawn from 10 cities. The lack of data in 
many police departments for such accidental shootings limited our 
study. We identified 10 urban police departments that maintained acces- 
sible records on accidental firearm injuries and were willing to provide 
the case file information. Police departments that were included in our 
study were for the following cities: Tucson, Arizona; San Jose, Cali- 
fornia; Denver, Colorado; Atlanta, Georgia; Louisville, Kentucky; St. 
Paul, Minnesota; Albuquerque, New Mexico; Columbia, South Carolina; 
Dallas, Texas; and Salt Lake City, Utah. Because this was a convenience 
sample of departments, the results from these 10 cities cannot be gener- 
alized to the country as a whole. 

A  more detailed discussion of the scope and methodology we used is pro- 
vided in the chapters covering each part of the work. The sampling plan 
is discussed in detail in appendix I. 

It should be noted that we did not investigate the specifics of design 
modifications to firearms to make them child-proof or to indicate 
whether they were loaded. We learned that various devices exist and 
are available on some firearms, but we did not examine the difficulty or 
cost associated with providing such devices on all firearms. We have 
examined the potential effectiveness of such devices in preventing acci- 
dental shooting deaths on the assumption that all firearms would be 
equipped with them. We comment further on this in chapter 4. 

As requested by the subcommittee, we did not request comments on our 
report from any federal agency. Our work was performed in accordance 
with generally accepted government auditing standards. 

Study Strengths and There is very little specific information currently available about the 

Lim itations 
details and circumstances surrounding accidental shootings. In partic- 
ular, there is little known about nonfatal shootings. One strength of this 
study is that it adds to the knowledge on this topic. 
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A second strength is the method we used for our examination of pre- 
ventability. Because we collected data from a nationally representative 
sample of jurisdictions, we have developed a valid estimate of the pro- 
portion of deaths preventable nationwide by means of a child-proof 
safety or a loading indicator. In carrying out this study, we went to 
great lengths to obtain information on the accidental shootings in our 
sample, contacting coroners and medical examiners and, when neces- 
sary, seeking additional information from police records. 

We have attempted to make the most conservative choices in our 
assumptions. For example, in considering at what age a child-proof 
safety might be effective in consistently preventing a child from firing a 
weapon, we chose the youngest age proposed by any expert in the area. 
Undoubtedly, some older children would also be prevented from firing 
weapons equipped with such devices, but we have only counted children 
under 6 in our calculations of preventability. 

The l imitations to our investigation relate primarily to our examination 
of the proportion of firearm accidents resulting in injuries. Because we 
had to rely solely upon police department records for this information, 
there are potential gaps in the data. As is usual in the United States, 
each police department has its own recordkeeping system, with acci- 
dental shootings filed under different categories in different depart- 
ments. In some instances, the department retrieved the records for us 
from computerized files, while in other instances we had to conduct a 
hand search of all records filed under some broader heading. These dif- 
fcrent recordkeeping systems may account for some variability in the 
number of cases identified in the different cities. But any bias must nec- 
essarily be in the conservative direction (that is, the numbers can only 
underreport the actual totals), because all the cases we report were of 
identifiable accidental shootings. 

An additional limitation is that we could not evaluate all possible alter- 
natives for reducing firearm accidents; we could evaluate only the 
potential effectiveness of child-proof safeties and loading indicators. We 
discuss other possible approaches in chapter 4. 

It should be noted that most of these limitations are merely reflections 
of immaturity in this area of research. This is also true of other areas in 
which police data and uncounted or hidden populations are involved 
and for which no national monitoring agency responsibility exists. 
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Organization of the 
Report 

In chapter 2, we address the question of firearm accidents that could be 
prevented by child-proof safeties and loading indicators. Our research 
on nonfatal injuries from firearm accidents is discussed in chapter 3, 
and we discuss the implications of our findings in chapter 4. The sam- 
pling plan and estimation methodology are provided in appendix I. 
Appendix II contains a discussion of the costs of firearm injuries. Sug- 
gested legislative language for implementing our recommendation is pro- 
vided in appendix III. Major contributors to the report are listed in 
appendix IV. 
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Chapter 2 

The Preventability of Accidental Deaths 
From Firearms 

In this chapter, we report on our estimate of the proportion of all acci- 
dental firearm deaths that could be prevented by either a child-proof 
safety device or a device that indicates whether a gun is loaded. We first 
describe the methodology we used to determine which deaths could 
have been prevented. Next, we provide our findings on the numbers of 
accident cases in our sample that were preventable by a child-proof 
safety or loading indicator and the accidents that were not thereby pre- 
ventable. We include a description of some of the characteristics of the 
accidents in our sample and conclude with estimates of preventable 
deaths nationwide. 

Methodology To determine the percentage of accidental deaths from firearms that 
could have been prevented by either of the two types of devices, we 
examined data from medical examiners and coroners in a sample of 
jurisdictions from across the United States. We randomly selected 110 
urban and rural jurisdictions (counties and independent cities) and 
determined if there had been any deaths in the jurisdictions from acci- 
dental shootings in 1988 or 1989, the most recent years for which data 
were available. To determine if there were any such deaths, we con- 
tacted state vital records offices and the coroners or medical examiners 
in the selected jurisdictions. 

We requested complete case file information (investigation reports, 
autopsy results, and so on) from the medical examiner or coroner for 
every accidental death from firearms that we identified. In some cases, 
when medical examiners’ or coroners’ data were insufficient to allow a 
preventability determination, we sought supplemental information from 
police department records. In total, we reviewed 107 case files. 

After our review of case files, we divided the accidental firearm deaths 
into four categories: (1) those that could have been prevented by a child- 
proof safety device, (2) those that could have been prevented by a 
loading indicator device, (3) those that could not have been prevented, 
and (4) those for which a preventability determination could not be 
made. 

We constructed criteria for determining which cases fell into each cate- 
gory. For deciding which accidents could have been prevented by a 
child-proof safety device, we sought the advice of experts. Several types 
of child-proof devices are on the market. Through various means, such 
devices lock the trigger to prevent it from being pulled. According to 
pediatrics experts and experts on deaths and injuries from firearms, a 
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child-proof device can be reasonably expected to prevent only children 
up to about age 6 from discharging a firearm. Children under that age 
are not considered strong enough physically or developed enough cogni- 
tively to be able to disengage a safety mechanism designed to be child- 
proof. Therefore, our criterion for determining the number of deaths 
that could have been prevented by a child-proof device was the age of 
the child firing the weapon. 

Loading indicators allow one to determine at a glance whether a firearm 
is unloaded and whether a round remains in the chamber. Our criterion 
for determining the number of deaths that could have been prevented 
by a loading indicator was that there was evidence that the shooter 
believed the weapon was unloaded. We required that there be evidence 
of one of three situations in the case file. First, the shooter believed the 
firearm to be unloaded because either the shooter had emptied the 
firearm but failed to note that a round remained in the chamber or the 
shooter’s common practice was to leave the weapon unloaded and so 
assumed it to be. Second, the shooter pulled the trigger several times 
without the firearm discharging (dry-firing) and so assumed it to be 
unloaded. Or third, the firearm had been stored for over a month, so the 
shooter did not remember whether it was loaded but assumed it was not. 

We judged an accidental firearm death to be nonpreventable in cases in 
which there was specific evidence that the conditions above for child- 
proof safeties and loading indicators were not met (that is, shooter over 
age 6, shooter knew weapon was loaded). Examples of nonpreventable 
accidents (that is, not preventable by either of these two devices) 
included cases in which a weapon fell or was knocked to the ground and 
consequently discharged. Hunting accidents in which victims were mis- 
takenly shot (for example, the l&year-old man who was shot by a 
friend who mistook him for a deer) were also considered 
nonpreventable. 

We classified as “undeterminable” any death for which the case file 
lacked sufficient detail to enable a determination of preventability. 
These included self-inflicted shootings in which there was no way of 
determining whether the victim had checked the gun before firing it. 

For addressing the question of how many accidental shootings might 
have been prevented by the two safety devices, we examined accidental 
deaths from firearms, rather than injuries, primarily because more 
information is maintained on accidental deaths than on injuries. For 
example, police departments document more completely incidents in 
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which a shooting victim died. Even in deaths believed from the outset to 
be accidental, the homicide unit is often involved in the investigation. 
Additionally, details of the circumstances surrounding accidental deaths 
are usually available from coroners’ and medical examiners’ reports. 
Information from such sources was often sufficiently detailed to allow a 
determination of preventability. In contrast, information from the case 
records of injuries we examined was rarely sufficient to allow us to 
determine preventability. Consequently, we restricted our preventa- 
bility determinations to cases involving accidental deaths. 

Findings 

c lild-Proof Safety Devices Of the 107 deaths we reviewed, 9 (8 percent) resulted from shots fired 
by children under age 6. These deaths could have been prevented by a 
child-proof safety device. Although children under the age of 6 gener- 
ally cannot disengage a child-proof device, they are quite capable of 
firing a handgun, as demonstrated by medical examiners’ and coroners’ 
reports. In one case, for example, a 1-l/2-year-old boy and his 3-l/2- 
year-old brother were playing with a .38 caliber handgun that they 
found under their father’s pillow. The weapon discharged, striking the 
younger child and killing him. 

lading Indicator Devices Of the 107 deaths, 25 (23 percent) could have been prevented had the 
firearm had a loading indicator. These deaths occurred when the 
shooter, typically a male between 13 and 24 years old, believed for one 
reason or another that the firearm was unloaded. In one case, a 15-year- 
old boy removed a .22 caliber handgun from his father’s nightstand and 
pointed it playfully at his 1 l-year-old sister. He had already removed 
the clip, for he was familiar with the gun (having fired it at the range 
once before), and thus believed the gun was unloaded. However, he did 
not realize that a round remained in the firing chamber; upon discharge, 
it struck his sister in the head. 

Other deaths occurred when the shooter dry-fired a weapon one or more 
times and so believed it to be unloaded. In one case, a 17-year-old boy 
took a large-caliber handgun he believed to be unloaded and, in the pres- 
ence of two friends, put it in his mouth. He pulled the trigger and, when 
the weapon failed to discharge, he placed it to his head and again pulled 
the trigger. The weapon then discharged. 
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In still other cases, the shooter habitually unloaded a firearm before 
storing it and so assumed it to be unloaded. For example, one man was 
cleaning his .44 caliber handgun that he always kept unloaded, but he 
had forgotten that he had placed a loose round in the chamber 2 weeks 
earlier. When he cocked the hammer to clean it, he inadvertently 
touched the trigger. The bullet struck his wife in the chest. 

Other Accidents In 52 (49 percent) of the 107 cases we examined, the accident involved 
neither a child under the age of 6 nor a firearm believed to be empty. 
These deaths largely include those that occurred because a weapon dis- 
charged when it fell or was knocked to the ground. For example, in one 
case, a hunter was jumping into the back of a pickup truck when his 
rifle knocked against the truck bed and discharged. The bullet entered 
the cab of the truck, killing a passenger. 

Although we classified such cases as “nonpreventable” by a loading 
indicator, we believe that some clearly would have been prevented had 
the shooter (1) been more careful in handling the weapon, (2) not been 
intoxicated, or (3) received training in firearm handling. We used gun 
safety materials published by the National Rifle Association to develop 
statements of basic safety practices. Among the 107 cases we examined, 
90 involved clear violations of good gun-handling practices. For 
example, 7 cases involved intoxication or some use of alcohol and 10 
cases involved Russian roulette. 

In 21 (20 percent) of the 107 cases we examined, the case file informa- 
tion was insufficient to enable us to determine preventability. In one 
case, a 42-year-old male was admitted to a hospital with a gunshot 
wound in the abdomen. The case file indicated only that the wound was 
self-inflicted and occurred as the victim was reportedly putting the gun 
in a holster. It did not contain information on whether the victim 
thought the firearm was unloaded. Undoubtedly, some unknown propor- 
tion of these cases also could have been prevented by the presence of a 
loading indicator. 

Figure 2.1 shows, for the 107 accidental deaths we reviewed, those that 
could have been prevented, those that could not have been prevented by 
either a child safety or loading indicator device, and those for which a 
preventability determination could not be made. 
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Figure 2.1: Proportion of Preventable to 
Other Deaths Caused by Accidental 
Firearm Discharges@ Preventability Could Not Be Determined 

0% 
Preventable by a Child-Proof Device 

Nonpreventable by Either Device 

Preventable by a Loading Indicator 
Device 

aFrom our sample of 107 cases, calendar years 1988 and 1989 

Characteristics of 
Accidental Deaths 
From  Firearms 

In the course of our review, we observed several interesting characteris- 
tics about accidental deaths from firearms. (Figures 2.2 through 2.6 
show selected characteristics of the case files we reviewed.) As shown in 
figure 2.2, many more shooters were male than were female, and more 
shooters were between the ages of 13 and 24 than in other age groups. 
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Figure 2.2: Sex and Age Group of 
Shooters0 
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Slightly more than half the deaths were from self-inflicted wounds, as 
shown in figure 2.3. 
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Figure 2,3: Percent of Accidental Deaths 
That Were Self-Inflicted 

Ed Not Be Determined 

Self-Inflicted 

Inflicted by Another 

More deaths occurred in or near a private residence than in vehicles, 
parks, or streets, as shown in figure 2.4. 
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Figure 2.4: Location of Firearm 
Accidents Resulting in Death” 

/ InnWooded Area 

Unable to Determine from Case File 

8% 
In an Automobile 

In or Near a Home 

I Other 

a”Other” includes public streets, sidewalks, alleys, public parks, workplaces, and firing ranges. 

A handgun was the weapon involved in the majority of deaths, as shown 
in figure 2.6. 
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Figure 2.5: Type of Weapon Involved in 
Accidents 
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And over 4 out of 10 victims died by their own (or their family’s) 
firearm, as shown in figure 2.6. 
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Figure 2.6: Ownership of Weapons 
Involved in Accidents 
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Estimates of 
Preventable Deaths 

Nationwide, in 1988, according to the National Center for Health Statis- 
tics, 1,501 deaths resulted from accidental firearm discharges. From our 
sample, we can project that about 458 (plus or minus 89) of these deaths 
could have been prevented by either a child-proof device or a loading 
indicator device.’ Specifically, 113 (plus or minus 64) could have been 
prevented with a child-proof device, and 345 (plus or minus 99) with a 
loading indicator device. Of the remaining deaths, 767 (plus or minus 
125) could not have been prevented with these devices. Although we 
can prqject that over 400 deaths could have been prevented with these 
devices, it is likely that many additional deaths could have been pre- 
vented had good gun-handling practices been exercised, such as locking 
up and storing firearms unloaded and refraining from horseplay and the 
use of alcohol when handling firearms. 

In addition to the lives that could be saved, there are medical expenses 
and other economic costs to society that could be avoided were these 
deaths to be prevented. The costs associated with shootings are quite 

‘Recause our sample was randomly selected, our results are projectable to the country as a whole. All 
samples, however, arc subject to sampling errors, which define the upper and lower bounds of the 
estimate calculated. All sampling errors for the estimates in this chapter were calculated at the 95- 
percent confidence level. (See appendix I for the sampling plan and the error for each estimate.) 
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high. If 458 deaths were averted, this would avoid costs estimated to 
exceed $170 million. (See appendix II for further discussion of the costs 
of firearm injuries and deaths.) 
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Accidental Injuries and Deaths From Firearms 

As we stated in chapter 1, data on the number of fatalities are available, 
but there is little information on the number of injuries caused by acci- 
dental shootings. This chapter reports on our examination of the uni- 
verse of injuries and deaths caused by accidental firearm discharges, We 
first describe the methodology we used to determine the ratio of injuries 
to deaths. Next, we provide our findings on the accidental shooting 
cases in our sample. We conclude with a discussion of the estimates of 
injuries from accidental firearm discharges nationwide. 

Methodology We examined firearm accidents involving injuries, but no deaths, in 
order to develop some information about the frequency of such acci- 
dents and the relative proportion of injuries to deaths. As we noted in 
chapter 1, our examination of these accidents is based on a sample of 10 
urban police departments. The lack of data on accidental shootings in 
many police departments limited our study. 

As we sought data on firearm accidents from city police departments, 
we found that the sophistication of police department recordkeeping 
systems varied widely, as did the extent of data maintained on cases 
involving accidental firearms discharges. Because police department 
record systems are essentially designed to track crimes and not acci- 
dents, many police departments do not maintain records on accidental 
shootings unless they result in death. And those that do maintain 
records on accidental shootings often include these records in a large 
“miscellaneous” category that makes their retrieval and review very 
labor intensive and time consuming. In contrast, some police depart- 
ments maintain records by code, with a different code for each type of 
event they investigate, including firearm accidents. Other departments 
group their reports into sufficiently narrow categories (for example, 
“accidents” and “assaults”) that the manual retrieval and review of the 
reports is feasible. 

We identified 10 urban area police departments that maintained acces- 
siblc records on accidental shootings and were willing to provide the 
case file information. To identify these police departments, we began 
with a list of jurisdictions suggested as having good data bases by sev- 
eral national law enforcement organizations. We contacted every police 
department suggested as well as others to which those departments 
referred us. The 10 cities included in our study were Tucson, Arizona; 
San .Jose, California; Denver, Colorado; Atlanta, Georgia; Louisville, 
Kentucky; St. Paul, Minnesota; Albuquerque, New Mexico; Columbia, 
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South Carolina; Dallas, Texas; and Salt Lake City, Utah. The 1986 area 
populations ranged from 93,000 to over 1 million. 

We obtained information from the 10 police departments on all the 
reported accidental shootings in their jurisdictions in 1988 and 1989. In 
most states (including 8 of the 10 states where cities in our study are 
located), hospitals and physicians are required by law to report gunshot 
injuries to the police. Two of the states where our cities are located, New 
Mexico and Kentucky, have no such statewide legal requirement. How- 
ever, according to police officials in the 2 cities studied in those two 
states, Albuquerque and Louisville, medical professionals report cases 
involving gunshot injuries as a common practice. As a result, we are con- 
fident that the majority of accidental injuries from firearms in our 10 
sampled cities are captured in our study. 

Such reporting requirements were not the sole reason we sought data 
from police departments rather than from hospitals, the most common 
source of injury information. We learned that hospital records typically 
do not include information about whether a firearm injury was acciden- 
tally or intentionally inflicted, and thus we could not separate accidents 
from suicide or homicide attempts. 

At the 10 police departments, we examined a total of 532 cases of acci- 
dental firearms discharges that resulted in either injury or death in 1988 
and 1989.’ Whereas we could project from our sample of medical exam- 
iners and coroners the nationwide number of accidental deaths from 
firearms that could have been prevented, we cannot do so for injuries. 
Because our sample of the 10 urban police departments is not represen- 
tative, we cannot generalize our results either regionwide or nationwide. 
Nevertheless, as there has been a dearth of data on accidental injuries 
from firearms, we believe that our data will contribute to the national 
base of knowledge on accidental injuries from firearms. Knowledge 
about the number of injuries that occur each year is important for 
understanding the size of the public health problem, a key element in 
any consideration of the need to find solutions to the problem. 

Findings 
____- 

Of the 532 accidental firearm discharge cases we examined, 527 resulted 
in injuries, and 5 resulted in deaths. This is a ratio of 105 to 1 of injuries 

’ Not included in the 532 cases were shootings involving BB pistols or pellet guns and three cases with 
iqjurics where handguns loaded with blanks were intentionally fired. We also excluded cases of acci- 
dental firearms discharges where no one was injured and cases where the victim refused to cooperate 
with the police in providing any information about how the shooting occurred or who was involved. 
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to deaths. Table 3.1 shows the numbers of injuries and deaths from acci- 
dental firearm discharges in the 10 cities. 

-.--__--- 
Table 3.1: Deaths and injuries From 
Accidental Firearm Discharges, 1988 and city and state Populationa Death Injury Total 1989 -.____.-____ 

Albuquerque, N. Mex. 366,750 1 48 49 
- Atlanta, Ga. 421,910 1 80 81 

Columbia, S.C. 93,020 0 12 12 
Dallas, Tex. 1,003,520 1 248 249 
Denver, Cola. 505,000 2 15 17 __ ~... ~ -~ ._..~~. 
Louisville, Ky. ~~867470~~~ -----~‘--- 34 34 
St. Paul, Minn. 263,680 0 2 2 
Salt Lake City, Utah. 158,440 0 12 12b 
San Jose, Calif. 712,080 0 19 19 
Tucson, Anz. 358,850 0 57 57 ~~_ ~~. .---.- ..-. -.-__ ----.- ~~..~. ~~~ 
Total 4,169,720 5 527 532 

V986 population. 

bDoes not include first three quarters of 1988 

The reasons for the wide variation in the cities’ numbers of deaths and 
injuries, inconsistent with their population sizes, are unknown. To some 
extent, the variation may stem from differences in the police depart- 
ments’ recordkeeping systems. As we stated above, some departments 
had very sophisticated computerized systems that allowed for easier 
(and presumably more accurate) retrieval of cases. For example, Dallas, 
the city in our sample with the highest number of accidental shootings, 
had one of the most sophisticated recordkeeping systems. 

Another reason for the wide variation may be differences in patterns of 
gun ownership. There are higher rates of gun ownership in the South 
and some parts of the West than in the North, for example. This may, in 
part, account for the low number of accidents in St. Paul and the higher 
numbers in Dallas, Atlanta, and Tucson, We have no ready explanation 
for why San Jose, the second largest city in our sample, had many fewer 
instances of accidental shootings than did Dallas, the largest city we 
studied. 

At the least, however, the numbers of injuries are conservative. 
According to several police officials, some cases undoubtedly are not 
reported, although it is impossible to know how many. If some acci- 
dental shootings go unreported and uninvestigated, this is far more 
likely to happen in cases involving only injuries and no deaths. This 
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means that the reported numbers of deaths should be very accurate 
while the numbers of injuries may be underreported. 

The characteristics of the accidental injury cases we reviewed were sim- 
ilar to those of the preventable and other death cases discussed in 
chapter 2. That is, the vast majority (90 percent) of the shooters were 
male, and almost half of all shooters were between the ages of 13 and 
24. Most of the injuries were self-inflicted; most were caused by a 
handgun. In about two thirds of the cases, the accident occurred in or 
near a private residence. 

The following case typifies the circumstances surrounding many of the 
accidental shootings in our sample. A  14-year-old youth was handling a 
.38 caliber handgun in his front yard. He assumed it to be unloaded and 
pulled the trigger, shooting himself in the foot. 

Figure 3.1 shows, for the 532 cases we reviewed, that 99 percent of the 
accidental firearms discharges resulted in injuries rather than deaths. 
As already noted, we estimate that the ratio of injuries to fatalities is 
105 to 1, based on the cases we reviewed in 10 cities. 

Figure 3.1: Proportion of Injuries and 
Deaths Caused by Accidental Firearm 
Discharges 

- Injuries 
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Implications As we stated in chapter 1, we know that the number of deaths nation- 
wide resulting from accidental firearm discharges was 1,501 in 1988, 
the most recent year for which totals are available. Given the cases we 
reviewed in 10 cities, we derived an estimate of the ratio of injuries to 
deaths of 105 to 1. Were we to apply this estimate to the nation, using 
the known number of deaths, we would estimate that there were 
approximately 157,600 injuries from accidental firearm discharges each 
year. However, because the sample of cities on which the ratio is based 
was not randomly selected, we cannot generalize to the nation as a 
whole. 

There are a number of potential sources of bias in the data. First, the 
data most likely underestimate the actual number of injuries because of 
the general lack of reporting of accidental shootings. This source of bias 
would mean that the true ratio of injuries to deaths would be even 
higher than what we found. 

There are also potential biases that would indicate the true ratio nation- 
wide could be lower than that in our sample (that is, nationwide there 
could be fewer than 105 injuries for every death). Our sample of juris- 
dictions, driven by data availability, was entirely urban, and this could 
bias an estimate of the proportion of accidents that were survivable. 
There are at least three factors directly related to the survivability of a 
shooting that could vary between urban and rural settings: the caliber of 
the firearm (.22, .45, and so on), the type of firearm (handgun, long gun, 
or shotgun), and the quality of medical treatment received. The caliber 
of the firearm could bias the estimate, since caliber is positively associ- 
ated with lethality. If lower-caliber firearms are more common in urban 
shootings (which we do not know), then urban victims could have a 
greater likelihood of surviving, thus inflating the ratio of injuries to 
deaths, The type of firearm could bias the estimate, since rifles, more 
common in rural hunting situations, are more lethal, even when caliber 
is held constant, because the bullet is fired with greater velocity. Thus, 
if rural victims are more likely to be shot with rifles, a higher proportion 
of rural shootings would likely result in death. Finally, the quality of 
medical treatment could bias the estimate, since urban dwellers are gen- 
erally closer to emergency care, resulting in urban gunshot victims being 
more likely to survive potentially fatal injuries. 

One frequent source of bias from nonrandom samples, that the locations 
selected were somehow “unique” or different from average, we do not 
believe to be a problem for this study. There is no reason to expect that 
the most important factor in whether an accidental shooting proves 
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fatal or not-where the bullet strikes the victim-should differ in any 
way from one locale to the next. Since these are accidental shootings, 
and not intentional, having a bullet strike a vital organ should largely be 
a random occurrence, regardless of whether the shooting is in an urban 
area or a rural one, a large city or a small one. 

Even though we cannot validly project the proportion of injuries to 
deaths resulting nationally from accidental firearm discharges, there are 
some indications that the data from our sample are reasonable. As men- 
tioned above, the characteristics of the cases in this sample are very 
similar to those from the representative sample of deaths we described 
in chapter 2. In addition, the figures seem in line with the injury-to- 
death ratios for other types of accidents. When the 105 to 1 ratio of 
injuries to deaths caused by accidental firearms discharges is compared 
with similar data for other types of accidents, our data appear consis- 
tent, For example, according to the National Safety Council, similar pro- 
portions of injuries to deaths exist nationwide for all accidents (94 to l), 
accidents occurring in the workplace (162 to l), and accidents occurring 
in the home (151 to 1).2 

‘These numbers are for “disabling injuries.” A disabling injury is defined as an iqjury causing death, 
permanent disability, or any degree of temporary total disability beyond the day of the accident. 
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The Size of the 
Problem 

As we stated in chapter 1, the number of deaths from accidental shoot- 
ings has been generally declining over the last several years. This would 
seem to indicate that the problem is not large and has leveled off. How- 
ever, what is missing from this picture is any sense of the number of 
injuries resulting from accidental shootings. Without this information, 
we cannot judge how big a public health problem firearm accidents 
really are. 

From the declining number of deaths, we cannot determine if the total 
number of accidental shootings is declining (and declining at the same 
rate) or if the same number of people are accidentally shot each year 
but better trauma care is saving the lives of an increasing proportion of 
the victims. 

Our report presents data on the number of injuries associated with 
every death. Although we cannot project to the country as a whole, 
were there actually to be the same ratio nationwide as in the 10 cities we 
studied, that would mean there are approximately 157,600 such injuries 
each year. 

That number, because of methodological limitations discussed in chapter 
3, must be viewed as a gross estimate. However, the number does give 
some sense of the size of the problem. It seems obvious that the total 
number of accidental shootings is many times the number of fatalities. 
This is in line with other causes of accidental death and injury. For 
example, as mentioned in chapter 3, the ratio of workplace injuries to 
deaths is 162 to 1, while accidents in the home have an injury to death 
ratio of 151 to 1. Thus, a ratio of tens of injuries for each death seems 
reasonable for accidental shootings. 

Even if one excluded Dallas, the city in our sample with the largest 
number of injuries, there would remain 279 injuries and 4 deaths (that 
is, a ratio of 70 to 1), still a large relative proportion of injuries to 
deaths. If one were to reduce by half the ratio of injuries to deaths that 
we found, that would still result in a projection of approximately 78,800 
injuries annually from accidental shootings in the United States. If one 
were to reduce it even further, to account for any possible bias, it seems 
likely, and reasonable, that the resulting projection would still be tens of 
thousands of such injuries each year. If the true ratio of injuries to 
deaths nationwide were only one tenth of the ratio in the cities we 
studied, it would mean there are over 15,000 injuries from accidental 
shootings each year. 
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In addition to the tragedy of these shootings, occurring as they prima- 
rily do among young people, there is the issue of costs. As mentioned in 
chapter 2, the costs associated with gunshot wounds are quite high. 
Thus, the economic effect of thousands of accidental shootings could be 
significant. Even if the true number of accidental shootings is smaller 
than the ratio from the 10 cities studied would indicate, the costs would 
still be substantial. If there were 1,500 deaths and some 12,000 hospital- 
izations (less than one tenth the number of injuries estimated from our 
sample of cities) every year, that would translate into an estimated life- 
time cost, each year, of close to $1 billion.1 (See appendix II for further 
discussion of the costs of firearms injuries and deaths.) 

It seems clear that thousands of individuals and families are affected by 
these accidents each year. We turn now to a discussion of approaches 
that are available for reducing the number of such shootings. 

Approaches to Many of the accidental shootings each year are preventable. Of the fatal 

Reducing Accidental 
shootings we examined, we estimate that 31 percent could have been 
prevented by two technological modifications to firearms. Undoubtedly, 

Shootings additional fatalities were preventable among cases in which there was 
insufficient information for us to make a determination. Many nonfatal 
shootings are obviously also preventable. 

Different approaches could be taken to try to reduce the number of acci- 
dental shootings. These include mandating modifications to firearms, 
requiring training in gun safety, and enacting statutes to penalize gun 
owners who are negligent in their handling or storage of weapons. 

Mandated Modifications to Our research has demonstrated that lives could be saved and injuries 

Firearms prevented if all guns were equipped with either a child-proof safety or a 
loading indicator or both. There are clearly instances in which such 
devices would prevent tragedy. Our projections are that, at current acci- 
dent rates, some 458 lives could be saved each year if all firearms had 
both these safety devices. 

‘The lifetime cost of an accident is defined as the present discounted value of costs occurring in all 
future years. Costs include actual dollar expenditures related to illness or injury, including amounts 
spent for hospital and nursing home care, physician and other medical professional services, drugs 
and appliances, and rehabilitation, Estimates also include life years lost and the indirect cost associ- 
ated with loss of earnings because of short- and long-term disability and premature death from 
iqjury. The estimated costs are derived from data for all shootings, not just unintentional shootings. 
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Gun manufacturers could choose to modify their firearms to include 
child-proof safeties or loading indicators, motivated by a desire to pro- 
mote greater welfare or to avoid potential litigation or by pressure from 
consumers demanding firearms with such features. However, if a guar- 
antee were needed that all firearms have these safety devices, this 
would have to be mandated by legislative action of the Congress. Cur- 
rent statutes place firearms outside the jurisdiction of the Consumer 
Product Safety Commission, and the Bureau of Alcohol, Tobacco, and 
Firearms is not empowered to control these design aspects of guns. 
Thus, regulatory action to require modifications could not be taken 
without specific new legislation. 

A  child-proof safety that automatically engaged and that came as a 
built-in part of the firearm could protect young children from adults’ 
carelessness in storing loaded weapons where children can have access 
to them. Just as passive seat belts that automatically engage have been 
required in automobiles to protect the occupants without requiring that 
specific actions be taken each time the vehicle is used, child-proof safety 
devices on firearms could provide protection in the absence of specific 
behavior to secure the firearms. Child-proof safeties on firearms could 
prevent over 100 instances annually in which children fatally shoot 
someone, often themselves or another child. 

Likewise, loading indicators could potentially prevent over 300 deaths 
resulting from accidental shootings each year among adolescents and 
adults. Our research demonstrates that, even more than child-proof 
safeties, this modification could potentially prevent many injuries and 
deaths. Such a device might also take the “fun” out of such games as 
Russian roulette. 

Our projections of the number of lives saved that could be attributable 
to these safety devices require that two conditions be met. First, all fire- - 
arms would have to be equipped with these devices. And second, all 
other relevant conditions would remain unchanged. That is, there would 
be no increase in gun safety awareness or education in safe gun-handling 
practices, because such changes could also save lives. 

There are potential problems in implementing any requirement for fire- 
arms to be equipped with these safety devices. First, there may be tech- 
nological difficulties to overcome in designing child-proof safeties and 
loading indicators for the myriad firearms on the market. In addition, 
there arc possible logistical difficulties: 
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l loading indicator devices would require that users (including unintended 
users, such as adolescents) be educated to understand their use and to 
recognize the indication that the firearms were loaded; 

. there are possible objections to the desirability of having onlookers be 
able to readily judge if a firearm is loaded (for example, if a weapon is 
being used for protection); and 

. this type of child-proof safety would only prevent very young children 
from firing the gun and would likely not be effective against use by 
older children or adolescents. 

Beyond the logistics of implementing the modifications, there is the 
question of effectiveness. Our projections for the number of lives that 
could be saved each year assumes that all firearms are equipped with 
these safety devices. But any changes of this type would presumably be 
mandated only for new firearms entering the market. 

While over 4 million firearms are manufactured in the United States 
each year, there are an estimated 200 million firearms already in the 
market. Approximately 50 percent of US. households report owning one 
or more firearms. This represents an enormous pool of weapons that 
would not be affected by design modifications. Furthermore, firearms, 
unlike many consumer products, have a long period of use. It is not 
uncommon for firearms to be passed from one generation to the next, so 
it cannot be expected that within a decade, for example, the majority of 
old-style firearms would be out of use. To affect this pool of weapons, 
owners would have to be required to modify all their firearms, to equip 
them with the two safety devices. 

Other Approaches Other options are available, including many devices currently on the 
market, designed to prevent a firearm from being used by any unautho- 
rized person. These include locking storage cases, trigger guards, combi- 
nation locks that can be built into the weapon, and a variety of other 
mechanisms for securing firearms of different types. In addition, there 
is the simple expedient of keeping firearms unloaded, with ammunition 
stored separately. 

Ilowever, all these approaches require some positive action on the part 
of the user to ensure that the firearms are not accessible to children or 
other unauthorized users. Passive restraints in automobiles were 
required when data showed that many passengers were not using seat 
belts that required buckling. The current number of accidents with fire- 
arms is testament to the fact that gun users frequently do not take the 
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available safety steps. It is not known if education in proper safety pro- 
cedures would be sufficient to ensure that appropriate precautions 
would be taken, And requiring that all purchasers of firearms take gun 
safety training would necessitate some form of registration and moni- 
toring of gun owners. 

We know of no ready replacements on the market for a loading indi- 
cator. The necessary alternative is proper education in the use and han- 
dling of firearms. All users need to be trained to immediately inspect a 
weapon to determine if it is loaded before handling it further. As we 
stated in chapter 2, a majority of the accidents we examined involved 
some violation of safe gun-handling standards. Unfortunately, as our 
research has shown, many fatal accidents involve users who are not the 
owners of the firearms. Thus, firearm training aimed at owners will not 
prevent many of these accidents if others are allowed access to a loaded 
weapon. 

Some states have adopted an approach aimed at encouraging owners to 
take proper precautions in storing their firearms. Both Florida and Con- 
necticut have recently enacted statutes to hold adults guilty of criminal 
negligence if they allow minors to gain access to loaded firearms that 
are subsequently involved in accidental shootings. Penalties include 
fines and possible imprisonment. Other states (including W isconsin and 
Virginia) have considered, but not passed, similar statutes. 

Conclusion and 
Recommendation 

The number of individuals being injured and killed each year in acci- 
dental shootings is substantial. Whereas the problem may have been 
viewed as small when only the number of deaths was known, we now 
know that the overall problem is likely to be very large, with many 
thousands of individuals being injured each year. 

We have demonstrated the potential effectiveness of two technologies- 
child-proof safeties and loading indicators-for preventing some of 
these accidents, thereby reducing the number of deaths and injuries. 
IIowever, there remain obstacles to realizing this promise. How these 
mechanisms might be implemented is not immediately clear. 

These mechanisms are not the only approaches available, however. 
There are other approaches (for example, training gun owners or lim- 
iting access to firearms) that may be equally or more effective. 
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The human, economic, and public health costs of these shootings to the 
victims, their families, and society are considerable. The magnitude of 
the problem requires that all possible efforts be made to reduce the 
number of accidental shootings. 

The Consumer Product Safety Commission, the primary federal agency 
with responsibility for product safety, is currently not allowed to take 
any action that might restrict the availability of firearms to the con- 
sumer. We recommend that the Consumer Product Safety Act be 
amended to clearly establish that the Consumer Product Safety Commis- 
sion can regulate the risk of injury associated with firearms. Suggested 
legislative language for implementing our recommendation is provided 
in appendix III. 
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Appendix I 

Sampling and Estimation Methodology 

The study design involved collecting data from two separate samples. 
One sample was used to examine the preventability of accidental shoot- 
ings by child-proof safeties and loading indicator mechanisms. A second 
sample was used to examine the prevalence of nonfatal injuries from 
accidental shootings. We discuss each sample in turn. 

Sample for Examining To determine the percentage of accidental deaths from firearms that 

Preventability 
could have been prevented by either of the two types of devices, we 
examined data from medical examiners and coroners in a random 
sample of jurisdictions from across the United States. In each jurisdic- 
tion, we contacted state vital records offices and the coroners or medical 
examiners and asked if there had been any deaths from accidental 
shootings in 1988 or 1989, the most recent years for which data were 
available at the time of our study. 

We collected information only for shooting deaths classified as acci- 
dental, For jurisdictions using the ICD-9 coding system, we limited the 
data collection to fatalities coded under the E922 category (“accident 
caused by firearm missile”).l Thus, we excluded deaths involving fire- 
arms that were classified as suicides or homicides or could not be 
classified. 

The sampling frame was the 3,139 counties and independent cities listed 
by the Bureau of the Census.” We divided these jurisdictions into two 
strata on the basis of population: an urban stratum (population greater 
than or equal to 50,000) and a rural stratum (fewer than 50,000 
residents). We then selected a random sample of jurisdictions within 
each stratum. We selected 60 urban jurisdictions and 50 rural jurisdic- 
tions, for a total of 110 counties and independent cities. Data were not 
obtained for either year in 3 jurisdictions. One year’s data were unavail- 
able in an additional 4 jurisdictions. 

From the data we collected, we computed sampling errors for the major 
findings on preventability presented in chapter 2. We present our esti- 
mates in table I. 1, along with the sampling error for each estimate. 
When added to and subtracted from the estimates, the sampling errors 
provide the 95-percent confidence interval for each finding. 

’ ll.S. Department of lkdlth and IIuman Services, The International Classifications of Diseases, 9th 
Revision, Clinical Modification, 2nd ed. (Washington, D.C.: 1980). 

“ITS. Dcpartmcnt of Commerce, County and City Data Book (Washington, DC.: 1988). 
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A p p e n d i x  I 
S a m p l i n g  a n d  E s ti m a ti o n  M e th o d o l o g y  

T a b l e  1 .1 : E s ti m a te s  a n d  S a m p l i n g  E r ro rs  
fo r  F i n d i n g s  o n  P r e v e n ta b i l i ty ’ V a r i a b l e  

P r e v e n ta b l e  b v  a  c h i l d -o ro o f d e v i c e  
E s ti m a te  S a m p l i n g  e rro r  _ _ .--_ _  _ _ ._  --.- .._  ~ ~ _ ... 

7 .5 %  4 .2 %  

T o ta l  p re v e n ta b l e  b y  e i th e r  d e v i c e  3 0 .5  5 .9  
N o n p re v e n ta b l e  b y  e i th e r  d e v i c e  5 1 .1  8 .3  
P r e v e n ta b i l l tv  c o u l d  n o t b e  d e te rm i n e d  1 6 .7  7 .3  

a F i g u re s  re p re s e n t p e rc e n t o f a c c i d e n ta l  d e a th s . 

F o r a  c h e c k  o n  th e  a c c u ra c y  o f o u r s a m p l e , w e  u s e d  o u r d a ta  to  g e n e ra te  
a n  e s ti m a te  o f th e  e x p e c te d  n u m b e r o f a c c i d e n ta l  d e a th s  i n  a  y e a r. U s i n g  
th e s e  d a ta , w e  e s ti m a te  th a t 1 ,5 8 1  d e a th s  fro m  a c c i d e n ta l  s h o o ti n g s  
(p l u s  o r m i n u s  6 9 6 ) w o u l d  b e  e x p e c te d  i n  a  y e a r. T h i s  e s ti m a te  c o m p a re s  
fa v o ra b l y  w i th  th e  k n o w n  n u m b e r o f 1 ,5 0 1  d e a th s  i n  1 9 8 8 . 

W e  a l s o  c o m p u te d  e s ti m a te s  a n d  s a m p l i n g  e rro rs  fo r th e  o th e r v a ri a b l e s  
p re s e n te d  i n  c h a p te r 2  (s e x  a n d  a g e  o f s h o o te rs , p e rc e n ta g e  o f s e l f- 
i n fl i c te d  s h o o ti n g s , l o c a ti o n  o f a c c i d e n t, ty p e  o f w e a p o n , a n d  o w n e rs h i p  
o f w e a p o n ). T h e s e  e s ti m a te s  a re  a v a i l a b l e  u p o n  re q u e s t. 

S a m p l e  fo r E x a m i n i n g  W e  e m p l o y e d  a  s n o w b a l l  s a m p l i n g  te c h n i q u e  to  i d e n ti fy  p o l i c e  j u ri s d i c - 

In j u r i e s  
ti o n s  w h e re  th e  n e e d e d  i n fo rm a ti o n  w a s  re tri e v a b l e . W e  b e g a n  b y  a s k i n g  
e x p e rts  o n  p o l i c e  d e p a rtm e n ts  (fro m  th e  N a ti o n a l  In s ti tu te  o f J u s ti c e , 
th e  N a ti o n a l  C ri m i n a l  J u s ti c e  R e fe re n c e  S e rv i c e , th e  P o l i c e  E x e c u ti v e  
R e s e a rc h  F o ru m , a n d  th e  P o l i c e  M a n a g e m e n t A s s o c i a ti o n ) to  l i s t a n y  
d e p a rtm e n ts  w i th  re c o rd s  s y s te m s  th a t m i g h t c o n ta i n  i n fo rm a ti o n  o n  
a c c i d e n ta l  s h o o ti n g s  i n  a n  a c c e s s i b l e  fo rm , W e  c o n ta c te d  e v e ry  p o l i c e  
d e p a rtm e n t s u g g e s te d  i n  o rd e r to  d e te rm i n e  th e  fe a s i b i l i ty  o f o b ta i n i n g  
th e  n e e d e d  c a s e  re c o rd s . In  a d d i ti o n , a t e a c h  d e p a rtm e n t, w e  a s k e d  fo r 
re fe rra l s  to  o th e r d e p a rtm e n ts  w h e re  th e  n e e d e d  i n fo rm a ti o n  m i g h t b e  
o b ta i n e d . T h i s  p ro c e s s  o f c o n ta c ti n g  d e p a rtm e n ts  a n d  a s k i n g  fo r re fe r- 
ra l s  w a s  c o n ti n u e d  u n ti l  th e  l i s t o f n e w  d e p a rtm e n t n a m e s  w a s  
e x h a u s te d . 

W e  i d e n ti fi e d  1 0  u rb a n  a re a  p o l i c e  d e p a rtm e n ts  th a t m a i n ta i n e d  a c c e s - 
s i b l e  re c o rd s  o n  a c c i d e n ta l  s h o o ti n g s  a n d  th a t w e re  w i l l i n g  to  p ro v i d e  
th e  c a s e  fi l e  i n fo rm a ti o n . T h e  1 0  c i ti e s  i n c l u d e d  i n  o u r s tu d y  w e re  
T u c s o n , A ri z o n a ; S a n  J o s e , C a l i fo rn i a ; D e n v e r, C o l o ra d o ; A tl a n ta , 
G e o rg i a ; L o u i s v i l l e , K e n tu c k y ; S t. P a u l , M i n n e s o ta ; A l b u q u e rq u e , N e w  
M e x i c o ; C o l u m b i a , S o u th  C a ro l i n a ; D a l l a s , T e x a s ; a n d  S a l t L a k e  C i ty , 
IJ ta h . B e c a u s e  th i s  w a s  a  c o n v e n i e n c e  s a m p l e  o f d e p a rtm e n ts , th e  re - 
s u l ts  fro m  th e s e  1 0  c i ti e s  c a n n o t b e  g e n e ra l i z e d  to  th e  c o u n try  a s  a  
w h o l e . 
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Appendix II 

Gosh of FIrearm Injuries 

The specific information needed to develop a precise estimate of the 
costs of unintentional firearm injuries and deaths is not available. How- 
ever, the information that is available shows that the total costs associ- 
ated with gunshot wounds are likely to be quite high. 

One recent study estimates the average lifetime cost of different types 
of injuries, defined as the present discounted value of costs occurring in 
all future years.’ Costs are enumerated as actual dollar expenditures 
related to illness or injury, including amounts spent for hospital and 
nursing home care, physician and other medical professional services, 
drugs and appliances, and rehabilitation. The cost estimates also include 
life years lost and the indirect cost associated with loss of earnings from 
short- and long-term disability and premature death from injury. 

LJsing this approach, the average lifetime cost of a firearm injury 
(including both fatal and nonfatal injuries) is estimated to be $53,831.2 
This can be broken down into estimated costs for firearm injuries of dif- 
ferent levels of severity. For those that do not require hospitalization, 
the estimated per person cost is $458, while injuries requiring hospitali- 
zation are estimated to cost $33,159 per person. And the average life- 
time cost of a firearm fatality is $373,520, the highest of any cause of 
injury. 

We know from national mortality data that about 1,500 people die each 
year in the United States from accidental shootings. Based on data from 
the National Hospital Discharge Survey, it is estimated that in excess of 
65,000 persons are hospitalized every year with injuries resulting from 
firearms. However, it is not known how many of these firearm injuries 
are unintentional. One study of hospitalizations over the course of a 
year at one regional trauma center found that 18.8 percent of the 
firearm-related injuries were unintentionaL3 Applying this 18.8-percent 
figure to the 65,129 firearm-related hospitalizations nationwide yields 
an estimate of 12,244 annual hospitalizations from unintentional 

’ Dorothy I’. Rice et al., Cost of Injury in the United States: A Report to Congress (San Francisco, 
Calif.: Institute for Health and Aging, University of California, and Injury Prevention Center, The 
*Johns Hopkins IJniversity, 1989). 

“Rice’s cost estimates are in 1985 dollars. 

“Michael J. Martin et al., “The Cost of Hospitalization for Firearm Injuries,” Journal of the American 
Medical Association, 260:20 (November 25, 1988), 3048-50. The 18.8-percent figure was computed 
omitting casts that could not be categorized as either intentional or unintentional. 
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firearm injuries. There are no reliable estimates of the number of per- 
sons each year who suffer firearm-related injuries that do not require 
hospitalization. 

The estimates from the study on costs can be combined with the inci- 
dence data to derive a rough estimate of the overall costs associated 
with the unintentional firearm injuries and deaths occurring in a single 
year. The average lifetime costs associated with 1,500 deaths would be 
over $500 million (that is, 1,500 times $373,520 equals $560,280,000). 
For 12,244 hospitalizations, the average lifetime cost would be over 
$400 million (that is, 12,244 times $33,159 equals $405,998,796). So, 
omitting any costs associated with injuries not requiring hospitalization, 
the estimated lifetime costs for accidental shootings is close to $1 billion 
($966,278,796) every year. 

The estimated costs associated with shootings can also be used to value 
the savings that would be associated with specific types of prevention. 
In chapter 2, we estimated that some 458 deaths might be prevented 
each year if all firearms were equipped with child-proof safeties and 
loading indicators. If 458 deaths were averted, this would avoid lifetime 
costs estimated to exceed $170 million. 

The estimates above are based on one approach to estimating the costs 
of firearm injuries and deaths. Different federal agencies have used dif- 
ferent dollar amounts for the value of life, ranging from several hun- 
dred thousand dollars to several million dollars. If higher figures are 
considered in the calculations, the estimated costs of accidental shoot- 
ings can increase dramatically. For example, one frequently used value 
is $2 million4 Applying the $2 million figure to the 1,500 deaths that 
occur each year yields an estimated annual value of life lost through 
accidental shootings of $3 billion. Applying this value to our projection 
of 458 deaths that might be averted would yield estimated annual sav- 
ings of over $900 million. Higher assigned values for each life would 
result in higher estimated savings. 

4Clayton I’. Gillette and Thomas D. Hopkins, Federal Agency Valuations of Human Life (Washington, 
D.C.: Administrative Conference of the IJnited States, 1988). 
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Suggested Legislative Language 

This appendix suggests legislative language that would implement the 
revisions we recommend to clearly establish that the Consumer Product 
Safety Commission can regulate the risk of injury associated with fire- 
arms. The legislative language should read as follows: 

Section 3(a) of the Consumer Product Safety Act (15 USC 2052) is 
amended by striking out subparagraph (a)( l)(E) and redesignating sub- 
paragraphs (F) through (I) as subparagraphs (E) through (H), 
respectively. 

Section 8 of the Consumer Product Safety Act (15 USC 2057) is amended 
by adding at the end thereof the following sentence: 

‘This section shall not apply in the Commission’s regulation of the risk of injury 
associated with firearms. 

Section 3 of the Consumer Product Safety Commission Improvements 
Act of 1976 (15 USC 2080 note) is amended by striking out subpara- 
graph (d)(2) and subparagraph (e) and inserting in lieu thereof: 

(e) the Consumer Product Safety Commission has authority to regulate the risk of 
injury associated with firearms. 

Section 3 of the Consumer Product Safety Commission Improvements 
Act of 1976 (15 USC 2080) is further amended by striking out “(1)” in 
subparagraph (d). 
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Major Contributors to This Report 

Program Evaluation 
and Methodology 
Division 

George Silberman, Assistant Director 
Marcia Crosse, Senior Evaluator 

Denver Regional 
Office 

Arlene Alleman, Regional Management Representative 
*James Espinoza, Evaluator 
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