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Handgun waiting periods are laws that impose a delay between
the initiation of a purchase and final acquisition of a firearm. We
show that waiting periods, which create a “cooling off” period
among buyers, significantly reduce the incidence of gun violence.
We estimate the impact of waiting periods on gun deaths, exploit-
ing all changes to state-level policies in the Unites States since
1970. We find that waiting periods reduce gun homicides by
roughly 17%. We provide further support for the causal impact
of waiting periods on homicides by exploiting a natural experi-
ment resulting from a federal law in 1994 that imposed a tempo-
rary waiting period on a subset of states.

gun policy | gun violence | waiting period | injury prevention

M ore than 33,000 people die in gun-related incidents each
year in the United States, accounting for as many deaths as
motor vehicle accidents (1). This is concerning both in absolute
terms and in comparison to other developed countries, all of which
have lower rates of gun violence (2). For example, if the United
States could lower its firearm death rate to that of Finland (the high-
income country with the second highest rate), roughly 20,000 fewer
people would die from guns every year. However, there has been no
meaningful reduction in the US firearm-related death rate for more
than a decade. Moreover, evidence about which policies would be
effective at reducing violence remains limited (3), and the types of
bills that are enacted depend on the political party in power (4).
One avenue for reducing gun deaths is to draw on insights from
behavioral economics and psychology, which suggest that delaying
gun purchases, even for a short time, might be an effective policy tool.
Visceral factors, such as anger or suicidal impulses, can spur people to
inflict harm on others or themselves, but tend to be transitory states
(5, 6). For example, Card and Dahl (7) find that there is a 10% in-
crease in domestic violence following an upset loss of the local Na-
tional Football League team. Moreover, behaviors triggered by such
visceral states can be contrary to longer term self-interest (5, 6).
Delaying a gun purchase could create a “cooling off” period
that reduces violence by postponing firearm acquisitions until after
a visceral state has passed. Increasing the time it takes to acquire a
gun might also close the window of opportunity for would-be
perpetrators of violence to use their weapons. Finally, a manda-
tory delay has the potential to deter purchases among people who
have malevolent, but temporary, motivations for owning a firearm.
This article explores the impact of “waiting period” laws on
firearm-related homicides and suicides using 45 y of data on law
changes and mortality at the state level in the United States. A
waiting period is a mandatory delay between the purchase and
delivery of a gun; it requires purchasers to wait, typically between
2 and 7 d, before receiving their weapons. We exploit plausibly
exogenous temporal and geographic variation in waiting period laws
to implement a difference-in-differences approach that identifies
the causal impact of waiting periods on homicides and suicides.
We find that waiting periods cause large and statistically sig-
nificant reductions in homicides. Point estimates using our full
45-y sample and all waiting period changes imply a 17% reduction
in gun homicides. We provide further evidence of a causal re-
lationship between waiting periods and lower homicide rates
based on a natural experiment in which federal law imposed
waiting periods on a subset of states. Estimates from this analysis
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also suggest that waiting periods reduce gun homicides by 17%.
The results of both analyses confirm a large and robust effect of
waiting periods on homicides. We also find a negative effect of
waiting periods on suicides, but the magnitude and statistical sig-
nificance of the suicide effect vary across model specification.

Data and Research Design

We construct a panel of every change to waiting period laws in
the United States between 1970 and 2014, which we obtained from
state statutes and session laws. We combine these changes with
annual data on firearm-related deaths from the Centers for Disease
Control and Prevention. Fig. 1 shows the number of states with
waiting periods over time. Overall, 44 states (including the District
of Columbia) have had a waiting period for at least some time
between 1970 and 2014. Exploiting the significant geographic and
temporal variation in the adoption of waiting periods, we imple-
ment a difference-in-differences framework to estimate the causal
impact of waiting periods on gun deaths. Essentially, we compare
changes in firearm-related deaths within states that adopted waiting
periods with changes in firearm-related deaths in other states. We
control for changing economic and demographic factors that may
be correlated with higher levels of gun violence or with the decision
of lawmakers to adopt policies that delay gun purchases.

To support our causal interpretation, we then restrict the
analysis to the period from 1990 to 1998, during which federal
policy forced many states to implement waiting periods. The Brady
Handgun Violence Prevention Act (hereinafter “Brady Act”),
which went into effect in February 1994, required background
checks on handgun purchases from licensed firearm dealers and
created a 5-d waiting period to allow sufficient time for the check.
Although it was a federal policy, the Brady Act only created new
waiting periods for 19 states, since some states already required a
background check and waiting period, and some implemented an
“instant check” system that allowed for nearly immediate back-
ground checks (thereby obviating the need for a waiting period).
We provide further details regarding the Brady Act and affected
states in Identifying Policy Changes and Materials and Methods.

Significance

Waiting period laws that delay the purchase of firearms by a few
days reduce gun homicides by roughly 17%. Our results imply
that the 17 states (including the District of Columbia) with waiting
periods avoid roughly 750 gun homicides per year as a result of
this policy. Expanding the waiting period policy to all other US
states would prevent an additional 910 gun homicides per year
without imposing any restrictions on who can own a gun.
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Fig. 1. States with handgun waiting periods and background checks on dealer sales from 1970 to 2015. Many states were required to implement these
policies during the Brady interim period between February 1994 and November 1998 (shaded gray). Following prior research (8), Alabama and Ohio are
coded as not requiring background checks after the Supreme Court’s decision in Printz v. United States. Not all states had waiting periods during the

Brady interim period because they implemented or already had an instant background check system that obviated the need for a waiting period to (S
investigate gun buyers. H "Lza"
g
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Results per year for a state with an average number of gun deaths. Waiting
We begin by examining the effect of waiting periods across the periods also lead to a 7-11% reduction in gun suicides (depending
full sample period from 1970 to 2014. The results of Table 1 show on the control variables used in the specification), which is
that waiting periods are associated with a 17% reduction in gun  equivalent to 22-35 fewer gun suicides per year for the average
homicides. This effect is equivalent to ~36 fewer gun homicides  state. The results in Table 1 use a log-linear specification; we

Table 1. Effects of handgun waiting periods and background checks on violence, 1970-2014

1970-2014 1977-2014
Type of violence (1) 2) 3)
All homicide

B8 Waiting period —0.127 (0.059)** —0.137 (0.059)** —0.132 (0.050)**
o Background check 0.049 (0.082) 0.025 (0.081)

% Gun homicide

“q_: Waiting period —0.188 (0.077)** —0.187 (0.086)** —0.186 (0.071)**
§ Background check —0.004 (0.103) 0.022 (0.107)

& Non-gun homicide

5 Waiting period —0.016 (0.051) —0.048 (0.060) —0.035 (0.037)

g Background check 0.153 (0.076)** 0.036 (0.057)

= All suicide

§ Waiting period —0.047 (0.021)** —0.070 (0.023)*** —0.024 (0.011)**
N Background check 0.113 (0.061)* 0.023 (0.020)

8_ Gun suicide

$ Waiting period —0.097 (0.034)*** —0.120 (0.031)*** —0.074 (0.017)***
3 Background check 0.111 (0.073) 0.029 (0.028)

oy Non-gun suicide

g Waiting period —0.017 (0.038) —0.058 (0.059) —0.006 (0.033)

g Background check 0.199 (0.072)*** 0.084 (0.031)**
= Coefficients represent the effects of waiting periods and background checks on the natural logarithm of
§ deaths per 100,000 adult residents. All models include state and year fixed effects. Models 1-2 include only the
= policy variables shown. Model 3 follows the specification of Ludwig and Cook (8) and includes alcohol consump-
g_ tion, poverty, income, urbanization, black population, and seven age groups. Model 3 uses fewer years of data
= due to missing control variables in earlier years. Summary statistics for all variables are included in Table S1. The
g 1970-2014 period includes 2,295 state-year observations; the model for gun homicides omits three state-years,
= and the model for non-gun homicides omits two state years because the death count was zero and the model is
3 specified with a logged dependent variable. Similarly, the 1977-2014 period includes 1,938 state-years, but omits
-g two state-years for gun homicides and one state-year for non-gun homicides. SEs, shown in parentheses, are
= clustered by state. Alternative model specifications presented in Tables S7 and S8 are not logged and include all
§ state-years. *P < 0.10; **P < 0.05; ***P < 0.01.
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present models with state-specific trends, models linear in the rate
of violence, and Poisson models as part of Tables S3 and S5. The
conclusion that waiting periods reduce gun homicides is robust
across all specifications. The conclusion regarding suicides is ro-
bust to all specifications except those that include state-specific,
linear trends (Table S3). Both conclusions are robust across
models with and without controls for state-level economic and
demographic changes. We also investigate the robustness of the
results to the exclusion of individual states in Fig. S1.

To further support the hypothesis that waiting periods lead to
a reduction in gun homicides, we then focus on a natural ex-
periment created by the Brady Act, a federal law that forced
some states to adopt new waiting period and background check
policies between 1994 and 1998. Ludwig and Cook (8) also use
the Brady Act to study whether background checks and waiting
periods affect violence. They compare “Brady states” that were
subject to the Brady Act with “Brady-exempt states” that were
not. However, some states that were classified as Brady states
already had waiting periods and background checks before the
Brady Act, and other states chose to implement an “instant”
background check system instead of requiring a waiting period.
As a result, the coding of Brady states in the study by Ludwig and
Cook (8) fails to capture all states that had preexisting waiting
periods. In contrast, we precisely code which states had waiting
periods (before 1994) and which implemented waiting periods
only because of the Brady Act. In total, our coding differs from
theirs for 16 states. This additional accuracy allows us to assess
the causal impact of waiting periods resulting from the Brady
Act. The full list of differences between our coding and prior re-
search, along with supporting citations, can be found in Table S4.

We find that waiting periods led to large and statistically sig-
nificant reductions in gun violence (Table 2) during the Brady
interim period. Specifically, the results of column 3 of Table 2
show that waiting periods implemented during the Brady interim
years resulted in a 17% reduction in gun homicides. This is
equivalent to roughly 39 fewer homicides per year for the aver-
age state. There was also a 6% reduction in gun suicides (i.e.,

17 fewer suicides per year for the average state). Both results are
robust across models with and without controls for state-level
economic and demographic changes. Notably, exploiting the
Brady Act as a natural experiment produces similar estimates as
the longer sample period from 1970 to 2014.

Tables 1 and 2 also show that waiting periods have no signifi-
cant effect on non-gun homicides, suggesting that people subject
to waiting period laws do not substitute other means of commit-
ting homicide. This is consistent with other research (9) finding no
increase in non-gun homicides in response to policies restricting
access to firearms. Results for non-gun suicides, however, are less
clear; some specifications suggest partial substitution toward non-
gun methods of suicide in response to handgun waiting periods.

Discussion

Our results show that waiting periods reduce gun homicides.
Waiting periods for gun purchases are supported not only by the
American Medical Association but also by a majority of Amer-
icans and a majority of gun owners (10, 11). Our point estimates,
based on 45 y of data, suggest that the 17 states (including the
District of Columbia) with waiting periods as of 2014 avoid
~750 gun homicides. Expanding the waiting period policy to
states that do not currently have it would prevent an additional
910 gun homicides per year. Waiting periods would therefore
reduce gun violence without imposing any restrictions on who
can own a gun.

Materials and Methods

Our main specifications are of the form:
rit =aj + At + pWie + yBjt + 6'Xit + €it,

where r; is the natural logarithm of the rate of violence (homicides or sui-
cides) per 100,000 adult residents, W;; is an indicator for handgun waiting
periods and B;; is an indicator for whether background checks are required
for dealer handgun sales. We include an indicator variable for background
checks on handgun purchases from licensed firearm dealers because a major
source of policy variation in our dataset (the Brady Act) also affected

Table 2. Effects of handgun waiting periods and background checks on violence, 1990-1998

Brady period, 1990-1998

Type of violence Q)]

@) (3)

All homicide
Waiting period
Background check

Gun homicide
Waiting period
Background check

Non-gun homicide
Waiting period
Background check

All suicide
Waiting period
Background check

Gun suicide
Waiting period
Background check

Non-gun suicide
Waiting period
Background check

—0.073 (0.084)

—0.103 (0.093)

—0.019 (0.068)

—0.016 (0.021)

—0.039 (0.024)

0.050 (0.021)**

—-0.130 (0.077)*
0.091 (0.064)

—0.145 (0.060)**
0.010 (0.053)

—0.179 (0.087)**
0.120 (0.080)

—0.181 (0.068)**
0.033 (0.065)

—0.035 (0.064)
0.025 (0.044)

—0.072 (0.050)
—0.043 (0.039)

—0.022 (0.023)
0.009 (0.022)

—0.036 (0.020)*
—0.007 (0.019)

—0.053 (0.028)*
0.023 (0.028)

—0.066 (0.021)***
—0.003 (0.024)

0.035 (0.022)
0.024 (0.023)

0.018 (0.022)
0.009 (0.018)

Coefficients represent the effects of waiting periods and background checks on the natural logarithm of
deaths per 100,000 adult residents. All models include state and year fixed effects. Models 1-2 include only the
policy variables shown. Model 3 follows the specification of Ludwig and Cook (8) and includes alcohol consump-
tion, poverty, income, urbanization, black population, and seven age groups. Summary statistics for all variables
are included in Table S2. The sample includes 459 state-year observations for all models. SEs, shown in paren-
theses, are clustered by state. *P < 0.10; **P < 0.05; ***P < 0.01.
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background check policies. As seen in Tables 1 and 2, the estimated impact
of background checks depends on model specification. We also incorporate
time-varying state-level control variables that may influence rates of gun
violence (8), Xj;, including alcohol consumption, poverty, income, urbaniza-
tion, black population, and seven age groups. Summary statistics for these
variables are included in Tables S1 and S2. The «; and A; parameters repre-
sent state and year fixed effects. These fixed effects control for stable, state-
specific factors affecting violence and time-varying factors that affect all
states identically. It is impossible to control for all time-varying, state-specific
factors that affect gun violence. For example, policing tactics, drug use, and
environmental factors such as lead exposure might not have changed uni-
formly across states over time and may also affect violence. However, the
consistency between our estimates during the short (Brady interim) period
and the longer period (including all waiting period changes since 1970)
supports our interpretation of the results. The model parameters are esti-
mated via least squares weighted by state population. We then calculate the
percentage effect of waiting periods on violence using the estimator de-
scribed by Kennedy (12).

We code a state as having a waiting period if it imposes any mandatory
delay on the purchase of a handgun or has a permitting system for dealer and
private sales. (In Table S5, we estimate models with a separate control var-
iable for handgun permit systems and show that the effect of waiting pe-
riods is not limited to states with permitting systems.) Currently, 10 states
and the District of Columbia impose an explicit waiting period on handgun
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the new law, but other states were forced to adopt a new waiting period
due to the federal policy change. When the permanent provisions of the
Brady Act took effect on November 30, 1998, the federal waiting period
requirement was replaced with an instant background check system [the
National Instant Criminal Background Check System (NICS)]. As a result,
many states discarded their waiting periods after 1998 because the NICS
eliminated the need for a waiting period to investigate purchasers’ back-
grounds. We use the subset of waiting period changes that resulted from
the Brady Act as a natural experiment to provide further support for our
analysis of the full sample period from 1970 to 2014.
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