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ABSTRACT 

The high rate of gun violence in the United States compared to other industrialized nations has 

spurred policymakers to evaluate the efficacy of various gun violence reduction policies. One major 

policy that has gained traction, but on which there is limited research, is the expansion of background 

check requirements for firearm sales beyond those conducted by federally licensed dealers to cover all 

private sales between individuals. This paper examines the extent to which the adoption of universal 

background check requirements is related to the rate of violent crime at the state level and incorporates 

data from the Bureau of Justice Statistics, the Law Center to Prevent Gun Violence, and the FBI uniform 

Crime Reporting database. In my overall sample, I find no relationship between background check laws 

and the rate of violent crime. However, I do find that, in high poverty states, the presence of a universal 

background check law is negatively associated with the rate of violent crime. There is no such 

relationship in low poverty states. The latter two findings in particular introduce new evidence into the 

debate over gun violence prevention policies.  
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Introduction 

The level of gun violence in the United States greatly outpaces that of every other advanced 

industrialized nation (Grinshteyn & Hemenway, 2016). In 2015 there were 13,414 murders in the United 

States, over 70% of which were committed with a gun. (FBI Uniform Crime Report, 2016). The same 

year, there were also 692,315 aggravated assaults, 167,323 of which involved the use of a firearm (Ibid). 

While mass shootings (those in which four or more people are shot) account for a small fraction of all gun 

crimes, it is nonetheless worth noting that there were 331 such incidents in 2015 (Gun Violence Archive, 

2016).  

Gun violence is also associated with lasting socio-emotional distress among its victims (Langton 

& Truman, 2014; Listenbee et al., 2012) and with lower academic achievement among adolescents in the 

areas where the violence occurred (Burdick-Will, 2016). In communities such as Chicago’s South Side, 

which has experienced a disproportionate level of gun violence in recent years, rates of post-traumatic 

stress disorder among teenagers are equivalent to or even exceed those experienced by combat veterans 

(Listenbee et al., 2012).  

Given this reality, policy researchers have attempted to evaluate the effects of different gun 

violence prevention strategies and laws on rates of gun violence and violent crime in the United States 

(Kleck & Patterson, 1993; Murray, 1975; Rosengart et al., 2005). Criminal background checks for every 

public and private sale of a gun, hereafter referred to as “universal background checks,” have come to the 

forefront of the policy debates at the national and state levels. Proponents of this policy argue that by 

screening every single buyer of a gun, we can prevent firearms from getting into the hands of dangerous 

individuals and decrease trafficking, thereby reducing rates of gun violence. While research has been 

conducted on the efficacy of several firearm control policies, there is limited research into universal 

background checks specifically. I seek to expand upon the existing body of research by evaluating 

whether there is a correlation between a state’s background check laws and their rates of violent crime.  
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Background 

Since the implementation of the Brady Handgun Violence Prevention Act in 1994 (hereafter 

known as the “Brady Act”), federal law has required that any individual who purchases a gun from a 

federally licensed dealer must undergo a background check, which is conducted through the FBI’s 

National Instant Criminal Background Check system, or “NICS” (Brady Act, 1993).1 Under this law, 

several categories of individuals are barred from purchasing firearms, including people who have been 

convicted of violent crimes, undocumented residents of the United States, individuals who have 

previously been committed to a mental institution, and individuals who have been dishonorably 

discharged from the armed forces (Ibid). Prior to the passage of the Brady Act, the records for conducting 

background checks were maintained by the individual states; with the new NICS system in place, state 

law enforcement has been able to access an expansive federal database and conduct more thorough 

checks. From the law’s implementation in 1994 to 2014, over 180 million background checks have been 

conducted and over 2.8 million attempted applications have been denied due to a failed check (Karberg et 

al., 2016). 

One of the limitations of the Brady Act is that its background check requirements only apply to 

gun sales conducted by federally licensed dealers. Outside of these dealers exists a large secondary, or 

private, market for firearms among individuals who do not meet the federal standard for a background 

check requirement. According to some estimates, about 40% of all gun sales in the U.S. are completed 

without a background check for the purchaser (Cook et al., 1995). The types of sales on this private 

market vary; while some guns are sold to family members, friends, or hunting partners, many are also 

sold at gun shows or over the internet by complete strangers. For a state to be considered to have 

“universal background checks” in place, it must have passed a state law expanding background check 

requirements beyond federally licensed dealers to include most private sales as well. These laws usually 

provide some exceptions for certain gun transfers, such as those between family members. 

                                                           
1 Under Federal law, licensing is required for individuals and businesses that engage in the buying and selling of 

firearms as a regular course of their business or trade with the intention of using these transactions to provide for 

their livelihood. (DOJ ATF, 2016).  
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There is great disparity among state laws as to which type of gun sales beyond those conducted 

by federally licensed dealers require a background screening. There are also differences in terms of 

whether states require background checks for all firearms or just for handguns. As of 2016, eight states 

require a check for every public and private gun sale, while others allow for sales at gun shows, over the 

internet, or through some other channel without a background check (Law Center, 2016). Eight states 

have also implemented “permit-to-purchase” laws, which require that an individual must obtain a state-

issued permit (requiring a background check) before making any firearm purchases (Ibid).  As of 2016, 18 

states have laws in place that require background checks for at least some private sales (Ibid). With the 

passage and repeal of universal background check laws by different states, there is a great deal of 

variation from year to year as to how many states have these laws in place. 

Given these disparities in background check laws, a person with a criminal record, mental 

impairment, or other prohibiting factor may be able to obtain a gun through a non-federally licensed 

dealer in some states when that person would otherwise have been prohibited from doing so had he or she 

been subjected to the NICS background check in a different state. The overwhelming majority of guns 

that have been illegally trafficked to criminals or youth in the U.S. have been obtained through this 

loophole – even though the original purchase was legal (Ibid).  

Gun violence prevention policy has in recent years come to the forefront of American political 

deliberation and has been contested through legislation and public referenda (Law Center, 2016). In 2013, 

legislation was introduced in the United States Senate that would have expanded the NICS background 

check requirement to all gun sales, although this legislation ultimately failed to pass (S. 649, 2013). In the 

2016 election, voters in Nevada (Nevada Secretary of State, 2016) and Maine (Maine Secretary of State, 

2016) considered ballot initiatives that would have implemented universal background checks in their 

states.  While Nevada voters passed their measure, Maine voters rejected theirs. 
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Literature Review 

Over the past several decades, there has been a wide array of research on the efficacy of firearm 

policies at the local, state, and national levels. Much of this research examines how effective various laws 

are at preventing potentially dangerous individuals from obtaining guns. Overall, the results of this 

research are mixed. In this section, I separately consider research that was conducted before and after the 

passage of the Brady Act.  

Pre-Brady Research into Gun Violence Prevention 

Before the passage of the Brady Act, researchers examining the efficacy of different guns laws 

found either weak or no evidence that several key policies, including handgun sales bans, permit-to-

purchase laws, and waiting periods, reduced gun violence or suicide rates (Kleck & Patterson, 1993; 

Rosengart et al., 2005). This general finding held for laws at both the state and metropolitan levels (Ibid). 

Of the twenty-one laws included in these two analyses, only three were found to have any statistically 

significant association with rates of violent crime or with rates of gun ownership: harsher penalties for 

gun crimes and measures that prohibit criminals and individuals who are deemed to be mentally 

incompetent from possessing firearms (Kleck & Patterson, 1993).  

Post-Brady Research 

After the passage of the Brady bill led to the creation of the FBI NICS database and states were 

required to change their laws to mandate background checks using the new federal standards for any 

firearm sale through a federally licensed dealer, researchers began to expand upon prior studies and 

examine the efficacy of firearm background checks. Like the previous studies, this newer research also 

presents limited results. 

 Research that examines the impact of “permit-to-purchase” laws for private gun sales on 

homicide rates in specific states indicates a strong negative correlation. “Permit-to-purchase” laws 

mandate that any purchaser of a firearm in the primary or secondary market must undergo a background 
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check.2 Rudolph et al. (2015) focus specifically on Connecticut, which adopted such a law in 1995, 

comparing changes in the rate of gun homicide in the state over the subsequent ten-year period with a 

“counterfactual” consisting of weighted data from other states that had similar homicide trends to 

Connecticut but did not implement the law. Based on the authors’ findings, the law’s passage was 

associated with a 40% reduction in the firearm homicide rate. Webster et al. (2014) study the relationship 

between the repeal in 2007 of Missouri’s permit-to-purchase law and the rate of gun homicide in the state 

in the five years after the law’s repeal, ultimately finding a statistically significant increase in homicides.   

There is weak evidence to support the efficacy of the Brady Act itself. Ludwig and Cook (2000) 

use state-level panel data from 1985 to 1997 to examine the relationship between the implementation of 

the new Brady requirements and homicide and suicide rates in states where there had not previous been 

background check requirements for federally licensed dealers. Per the authors’ analysis, the Brady law’s 

implementation had no significant association with any of their dependent variables with the one 

exception of suicides with a gun among persons over the age of 55, which were found to be lower in 

states where the law’s background check provision was newly implemented.  

More recent studies that examine the association between the overall “strength” of state gun laws 

and rates of gun violence similarly present mixed results. Parsons and Weigend (2016), using aggregate 

measures of gun violence rates and the strength of state gun laws, find a significant, negative correlation 

between the two variables. However, this study relies on a simple bivariate OLS regression and likely 

suffers from omitted variable bias. Hahn et al. (2003) find insufficient evidence to determine the 

correlation between several gun laws, both separately and in aggregate, and rates of violence. They also 

note that much of the past research has suffered from data measurement errors and flawed analytical 

techniques, which I hope to correct in my own research design.  

                                                           
2 The “primary market” refers to sales by dealers or manufacturers, while the “secondary market” refers to the resale 

of firearms by private individuals.   
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Several important factors must be taken into consideration when evaluating the results of these 

analyses. For many of the earlier studies, the data used were collected before the passage of the Brady 

Act, meaning that criminal and mental impairment prohibitions against gun ownership for certain 

individuals were based solely on state records and not on the more complete federal database that would 

later be established; with the creation of this database, one would expect state background check 

standards to have more robust effects. My paper expands upon this research by examining universal 

background check laws on a state-by-state basis, using nationwide data up to the year 2014. My analysis 

will draw on panel data from all 50 states over a 15-year window, and will focus solely on universal 

background check laws for gun sales. Additionally, my dependent variable will account not just for 

homicides, but for all violent crimes committed during my period of analysis.    

 

Conceptual Framework and Hypothesis 

I seek to build upon the existing body of research by specifically examining the policy of 

universal background checks for private gun sales in all 50 states in the years 1996-2005 and 2010-2014. I 

hypothesize that a state’s adoption of some form of private sale background check requirements will have 

a negative correlation with rates of violent crime in that state.  

My model will account for a variety of influences that are plausibly associated with violent crime 

rates and with the passage of universal background laws, including demographic characteristics, socio-

economic and cultural factors, and other relevant firearm policies. These factors are diagramed in Figure 

1.  I then discuss these factors in more detail in the subsequent subsections. 
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Figure 1: Influences on violent crime 

 

Policy Factors 

 States have a great deal of discretion in terms of what restrictions they impose on gun sales. Three 

key policies that have been accounted for in previous studies, and which I control for in my analysis, are 

the required registration of every firearm purchase (Kleck & Patterson, 1993; Kwon et al., 2005), the 

imposition of a waiting period (usually lasting several days) before a gun sale may be completed (Kleck 

& Patterson, 1993; Kwon et al., 2005; Murray, 1975), and a prohibition on gun sales to minors (Kleck & 

Patterson, 1993; Kwon et al., 2005; Murray, 1975; Rosengart et al., 2005).  
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 Webster et al. (2009) take into account a locality’s proximity to other states with weaker gun 

regulations. More specifically, they control for the proportion of the local population that is within a 50-

mile radius of a city in another state without comprehensive gun regulations, and the distance of each city 

to the border of the nearest state lacking strong gun dealer regulations (i.e. no record-keeping 

requirements for any gun sales).  Because my model uses states as the unit of observation, I take 

proximity into account through an indicator variable that notes whether a state is contiguous with another 

state that does not have universal background check laws in place. 

Demographic Factors 

 Several demographic factors have been found to be correlated with crime rates and have been 

included in many related analyses. Population size is often accounted for (Kleck & Patterson, 1993; 

Kwon et al., 2005; Ludwig et al., 2000; Murray, 1975; Rosengart et al., 2005; Rudolph et al., 2015; 

Summer et al., 2008), as is age and racial composition (Kleck & Patterson, 1993; Kwon et al., 2005; 

Ludwig et al., 2000; Murray, 1975; Rosengart et al., 2005; Rudolph et al., 2015; Summer et al., 2008). 

Finally, many studies control either for the percent of a state’s population that lives in “metropolitan” 

areas or for a state’s population density (Kleck & Patterson, 1993; Kwon et al., 2005; Ludwig et al., 2000; 

Rosengart et al., 2005; Rudolph et al., 2015; Summer et al., 2008). 

Socio-Economic and Cultural Factors 

Local economic conditions have been shown to have an association with crime rates in previous 

studies, and are most often operationalized using measures of states’ unemployment rates, poverty rates, 

and median household income (Kleck & Patterson, 1993; Kwon et al., 2005; Ludwig et al., 2000; Murray, 

1975; Rosengart et al., 2005; Rudolph et al., 2015; Sen & Panjamapiromb, 2012; Summer et al., 2008; 

Webster et al., 2014). Rates of educational attainment have been operationalized using a measure of the 

proportion of residents with a high school diploma (Kleck & Patterson, 1993; Murray, 1975). 
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Cultural factors are harder to account for, but the relevant literature highlights one indicator that 

may be pertinent: the rate of alcohol consumption per capita (Kleck & Patterson, 1993; Ludwig et al., 

2000; Sen & Panjamapiromb, 2012; Summer et al., 2008). Several studies also control for the proportion 

of a state’s population that is incarcerated (Kleck & Patterson, 1993; Webster et al., 2014) and the number 

of law enforcement officers per capita (Kleck & Patterson, 1993; Kwon et al. 2005; Rudolph et al., 2015; 

Sen & Panjamapiromb, 2012; Webster et al., 2014).  

Finally, one factor that I include in my model but that has not been included in any other previous 

studies is the party in control of a state’s governorship and legislature. Because gun policy is an inherently 

political issue, one could argue that such a measure should be taken into account in an analysis such as 

this. 

Data and Methods 

 My analysis uses state-level data for the years 1996 to 2005 and 2010 to 2014 for all 50 states. 

My data begin in 1996 because this is the first year for which relevant data are available for my key 

independent variable and end in 2014 because this is the most recent year for which data are available. 

The years 2006 to 2009 are not included due to a lack of data on the key independent variable.  

The data for my dependent variable, rates of violent crime, are drawn from the FBI’s Uniform 

Crime Reporting Database (UCR), which compiles data from federal, state and local law enforcement 

agencies on the number of murders, rapes, robberies, and aggravated assaults by state. I use measures of 

each state’s population size to convert these estimates into per capita rates. 

Data for my key independent variable, which measures whether a state has a law in place that 

requires universal background checks, were obtained from the Bureau of Justice Statistics’ “Survey of 

State Procedures Related to Firearm Sales” reports for the years 1996-2005 and from the Law Center to 

Prevent Gun Violence for 2010-2015. Information for these reports was collected from hundreds of 

Federal, State, and local agencies, including law enforcement organizations, statistical analysis centers, 
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and legislative research bureaus. My key independent variable will indicate whether a state has any law in 

place, by which I mean that a state has a universal background check law in place for either gun show 

sales or all sales, or for handguns or all guns, or has a permit-to-purchase law which would require a 

potential buyer to pass a background check in one of these categories.  

Per the discussion in the previous section, my analysis also controls for a variety of state-level 

demographic and socio-economic characteristics, and for the existence of several gun policies at the state 

level. All of my estimates are weighted using state’s average population size over my period of analysis. 

By including state fixed effects in my regression, I am able to control for all state-level characteristics that 

are fixed over time, such as permanent political and cultural differences between states that are related to 

firearm policies. Likewise, by including year fixed effects, I am able to control for all time-varying 

characteristics that are common to all states at any given point in time, which may include national-level 

changes in public attitudes regarding the implementation of universal background check laws and violent 

crime rates. The inclusion of both state and year fixed effects in model, along with other time-varying 

controls, substantially reduces the bias in my estimate of the relationship between universal background 

check implementation and violent crime rates. 

To analyze the relationship between the state implementation of background checks for private 

gun sales and rates of violent crime, I estimate the following model, with state-year as the unit of analysis: 

violentcrimeit = β0 + β1anylawit + β2registrationit + β3waitperiodit + β4minageit + β5proximityit + 

β6propwhiteit + β7propelderly + β8popit + β9popdensityit + β10unemploymentit + β11povertyit + 

β12medhouseincit + β13hsgradrateit+ β14incarrateit + β15lawenfpercapit + β16alcoholpercapit + 

β17demlegit + β18goplegit + β19demgovit + β20gopgovit + αi + αt + µit 

where αi is a vector of state dummies, αt is a vector of year dummies, and µit is the error term. The sample 

size for my data set is 750 observations (50 states * 15 years). Table 1 provides definitions for all 

variables included in the model. 
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Table 1: Variable definitions 

Variables Definitions 

Dependent Variable 

Violent crime A continuous variable that measures a state’s violent crime rate. This measure 

accounts for murders and non-negligent manslaughters, rapes, robberies, and 

aggravated assaults per 100,000 residents. These data are taken from the FBI’s 

Uniform Crime Reporting database. 

Key Independent Variable  

Universal background checks A dichotomous variable indicating whether or not a state requires background 

checks for private firearm sales for handguns, long guns, or both, or whether 

the state has a permit system in place which would require any purchaser of a 

firearm to undergo a background check. These data are taken from the Bureau 

of Justice Statistics’ “Survey of State Procedures Related to Firearm Sales” 

reports and from the Law Center to Prevent Gun Violence. 

 

Firearm Policy Controls 

Gun registration requirements A dichotomous variable indicating whether a state has a policy in place that 

requires the registration of any firearm purchased. These data are taken from 

the Bureau of Justice Statistics’ “Survey of State Procedures Related to 

Firearm Sales” reports and from the Law Center to Prevent Gun Violence. 

Waiting period before sale A dichotomous variable indicating whether a state has implemented a waiting 

period of any length before a firearm sale may be completed. These data are 

taken from the Bureau of Justice Statistics’ “Survey of State Procedures 

Related to Firearm Sales” reports and from the Law Center to Prevent Gun 

Violence. 

Minimum age to purchase A dichotomous variable indicating whether a state has a minimum age of at 

least 18 for any purchaser of a firearm. These data are taken from the Bureau 

of Justice Statistics’ “Survey of State Procedures Related to Firearm Sales” 

reports and from the Law Center to Prevent Gun Violence. 

Proximity to states without 

universal background check 

laws 

A dichotomous variable indicating whether a state is contiguous with another 

state that does not have universal background check laws in place. These data 

are taken from the Bureau of Justice Statistics’ “Survey of State Procedures 

Related to Firearm Sales” reports and from the Law Center to Prevent Gun 

Violence. 

Demographic Controls 

Race A continuous variable that measures the proportion of a state’s population that 

is white. These data are provided by the U.S. Census Bureau. 

Age A continuous variable that measures the proportion of a state’s population that 

is elderly (age 65 or older). These data are provided by the U.S. Census 

Bureau. 

Population size A continuous variable that measures the size of a state’s population in 

thousands. These data are taken from the FBI’s Uniform Crime Reporting 

database. 

Population density  A continuous variable that measures the number of residents per square mile. 

These data are taken from the U.S. Census Bureau. 

Socio-Economic and Cultural Controls 

Unemployment rate A continuous variable that measures a state’s unemployment rate. These data 

are taken from the Bureau of Labor Statistics. 

Poverty rate A continuous variable that measures a state’s poverty rate. These data are 

taken from the U.S. Census Bureau. 

Median household income A continuous variable that measures a state’s median household income. These 

data are taken from the U.S. Census Bureau. 
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Table 1 (cont.) 

 
Variables Definitions 

High school graduation rate A continuous variable that measures a state’s high school graduation rate. 

These data are provided by the Education Week Research Center.  

Incarceration rate  A continuous variable that measures the number of incarcerated persons per 

100,000 residents. These data are taken from the Bureau of Justice Statistics’ 

Sentencing Project. 

Law enforcement officers per 

capita 

A continuous variable that measures a state’s number of law enforcement 

officers per capita. These data are taken from the FBI’s Uniform Crime 

Report’s Police Employee Database. 

Alcohol consumption per capita A continuous variable that measures average per capita consumption of 

ethanol among individuals 14 and older in gallons per year. These data are 

taken from the National Institute on Alcohol Abuse and Alcoholism. 

Party control A set of dichotomous variables that indicate whether a state’s legislature is 

controlled by the Democratic Party, Republican Party, or split between the 

two, as well as whether the governor is a Democrat, Republican, or 

Independent. These data are taken from the National Conference of State 

Legislatures. 

 

Preliminary Findings 

Table 2 provides descriptive statistics for the dependent and key independent variables in my 

analysis, as well as for all policy, demographic, and socio-economic control variables. Over the period of 

study, 33% of state-year observations had universal background check requirements in place. On average, 

there was a rate of about 408 violent crimes committed per 100,000 residents; however, this number 

varies widely within my data, ranging from as low as 66.9 (North Dakota, 1999) to as high as 1051 

(Florida, 1996). 
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Table 2: Descriptive statistics for dependent, key independent, and control variables 

Variable Variable Name Mean Maximum Minimum Standard 

Deviation 

Dependent Variable 

Violent crimes committed per 

100,000 people 

ViolentCrime 407.93 1051 66.90 187.60 

Key Independent Variable 

State law requiring a 

background check on any 

private firearm sale 

AnyLaw 0.33 1 0 0.47 

Firearm Policy Controls 

State registration requirements 

for guns 

Registration 0.20 1 0 0.40 

Waiting period before the 

completion of a firearm sale 

WaitPeriod 0.24 1 0 0.43 

Minimum age of at least 18 for 

firearm purchases 

MinAge 0.72 1 0 0.45 

State is contiguous with another 

state that lacks background 

check requirements 

Proximity 0.90 1 0 0.30 

Demographic Controls 

Proportion of a state’s 

population that is non-Hispanic 

white 

PropWhite 0.74 0.99 0.05 0.16 

Proportion of a state’s 

population that is elderly 

PropElderly 0.13 0.19 0.05 0.02 

State population size (in 

thousands) 

Pop 5829.24 38803 480 6433 

Population density (residents 

per square mile) 

PopDens 183.71 1215.39 1.06 252.44 

Socio-Economic and Cultural Controls 

Unemployment rate Unem 0.05 0.15 0.02 0.02 

Poverty rate PovRate 0.13 0.24 0.06 0.03 

Median income MedInc 55244.16 79419 17825 8635.30 

High school graduation rate HSGrad 0.73 0.91 0.45 0.09 

Incarceration rate per 100,000 

residents 

Incar 385.20 893 101 144.73 

Law enforcement officers per 

100,000 residents 

LawEnfPerCap 300.07 583.6 24.5 64.83 

Alcohol consumption per capita 

(in gallons of ethanol) 

Alcohol 2.32 4.70 0.37 0.50 

Democratic Governor  DemGov 0.41 1 0 0.49 

Republican Governor  GOPGov 0.57 1 0 0.50 

Independent Governor IndGov 0.02 1 0 0.14 

Democratic Legislature  DegLeg 0.38 1 0 0.49 

Republican Legislature GOPLeg 0.38 1 0 0.49 

Split Legislature SplitLeg 0.23 1 0 0.42 

 

n=750 
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Table 3 reports mean values for my dependent variable and control variables for state-year 

observations that do and do not have universal background check requirements in place. There are several 

noteworthy findings that should be taken into consideration. Most importantly, a simple bivariate 

comparison would seem to indicate that the presence of a background check law is associated with an 

increase in a state’s violent crime rate, which runs counter to my hypothesis. It is also worth noting that 

states with and without universal background checks differ along numerous demographic and socio-

economic dimensions. States without universal background checks in place tend to be, on average, less 

populated, more rural, whiter, poorer, and less educated. These states also have higher incarceration rates, 

fewer law enforcement officers per capita, a higher rate of alcohol consumption, and are much more 

likely to have Republican Governors and Legislators. I control for all of these factors in my multiple 

regression analyses, which are discussed in the next section. 
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Table 3: Variables disaggregated by the presence of universal background check laws for gun sales 

Variable No background 

checks for private 

sales 

Background 

checks for 

private sales 

Difference S.E. 

Dependent Variable 

Rate of violent crime per 100,000 

people 

400.21 423.55 23.34 13.28* 

Demographic Controls 

Proportion of a state’s population that 

is non-Hispanic white 

0.76 0.70 -0.06 0.01*** 

Proportion of a state’s population that 

is elderly 

0.13 0.13 0 0.00*** 

Population of a state (in thousands) 4581.77 8354.36 3772.59 564.27*** 

Population density (residents per 

square mile) 

95.86 361.53 265.67 22.89*** 

Socio-Economic and Cultural Controls 

Unemployment rate 0.05 0.06 0.01 0.00ns 

Poverty rate 0.13 0.11 -0.02 0.00*** 

Median income 52890.28 59948.39 7058.11 592.16*** 

High school graduation rate 0.72 0.74 0.03 0.01*** 

Incarceration rate per 100,000 

residents  

408.82 337.41 -71.41 9.14*** 

Law enforcement officers per 100,000 

residents 

295.24 309.86 14.62 5.02*** 

Alcohol consumption per capita (in 

gallons of ethanol) 

2.35 2.26 -0.09 0.03*** 

Democratic Governor  0.36 0.51 0.15 0.04*** 

Republican Governor  0.62 0.46 -0.16 0.04*** 

Independent Governor 0.018 0.024 0.006 0.01 ns 

Democratic Legislature 0.30 0.55 0.25 0.04*** 

Republican Legislature 0.47 0.21 -0.26 0.04*** 

Split Legislature 0.23 0.24 0.01 0.03 ns 
Total sample size is 750, with 248 observations for states with universal background check laws and 502 observations for states 
without. Statistics were calculated using robust standard errors. ***p<0.01;**p<0.05; *p<0.1 
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Results 

My regression results are summarized in tables 4 and 5. All models are weighted by state’s 

average population size across the years for which data were collected. In Table 4, Model (1) is a simple 

bivariate OLS regression of the violent crime rate on the existence of any universal background check 

law. Model (2) adds time-varying controls, model (3) adds state fixed effects, and model (4) includes both 

state and year fixed effects. In Table 5, models (5) through (8) include state and year fixed effects as well 

as interactions between the key independent variable and several control variables. Robust standard errors 

are reported for all coefficients. For models (5) through (8), the results of F-tests of the joint significance 

of the key independent variable and the relevant interaction terms are also included at the bottom of the 

table. 

 The raw correlation in model (1) indicates that, in the absence of any control variables, the 

existence of any universal background check law in a state is associated with a positive but statistically 

insignificant increase in the violent crime rate. However, it is likely that this model suffers from omitted 

variable bias due to the exclusion of many factors that are likely to be associated with both the dependent 

and key independent variables. Model (2) introduces time-varying control variables for state 

characteristics. Interestingly, the inclusion of these controls increases both the magnitude and the 

significance level of the “Any Law” coefficient. This indicates that the exclusion of the control variables 

from the model exerted a downward bias on the coefficient for the key independent variable.  

 Models (3) and (4) introduce state and year fixed effects into the regressions. Because we would 

expect certain time-invariant state characteristics to be associated with rates of violent crime, a state fixed 

effects model allows us to more accurately assess the association between universal background check 

laws and violent crime rates. The inclusion of year fixed effects allows us to control for general 

nationwide trends across the time period being evaluated. One would expect the results of model (4) to be 

the least impacted by omitted variable bias due to the inclusion of both state and year fixed effects. The 

results from these regressions show that, after we include fixed effects, the coefficient on our key 
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independent variable changes from positive to negative, which would seem to validate the hypothesis that 

the existence of universal background check laws is correlated with lower rates of violent crime. 

However, in both models (3) and (4), the background check coefficients are insignificant and are very 

small in magnitude. 
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Table 4: Regression results 

Dependent Variable: Violent Crime Rate (Number of violent crimes committed per 100,000 residents)  

 (1) (2) (3) (4) 

 

Variables 

Raw 

Correlation 

OLS State FE State & Year 

FE 

Any Law 15.24 51.36*** -8.61 -3.36 

 (12.64) (11.88) (17.66) (15.07) 

Registration   -3.24 -9.15 -17.61 

  (12.08) (20.02) (18.39) 

Waiting Period  35.28*** -26.20 -16.24 

  (12.18) (24.80) (23.16) 

Minimum Age  -99.02*** -57.00*** -18.63 

  (11.33) (12.92) (15.85) 

Proximity  110.43*** -71.97* -90.28* 

  (28.27) (41.87) (45.58) 

Race  -0.61 -0.09 -0.14 

  (0.56) (0.36) (0.36) 

Age  13.26*** -19.89** 1.49 

  (3.16) (9.55) (16.99) 

Population Size  0.001** -0.03*** -0.02** 

  (0.001) (0.009) (-0.01) 

Population Density  -0.02 -2.33*** -2.00** 

  (0.03) (0.69) (0.80) 

Unemployment Rate  0.22 -3.67** -4.54 

  (3.04) (1.89) (4.48) 

Poverty Rate  -0.15 4.40 3.91 

  (3.23) (2.99) (3.75) 

Median Income  0.001 0.002* 0.003** 

  (0.001) (0.001) (0.001) 

HS Grad Rate  -8.54*** -0.20 0.28 

  (0.62) (1.02) (1.10) 

Incarceration Rate  0.31*** -0.20 -0.05 

  (0.05) (0.14) (0.17) 

Law Enforcement  0.50*** 0.14 0.14 

  (0.08) (0.14) (0.11) 
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Table 4 (cont.) 

 (1) (2) (3) (4) 

 

Variables 

Raw 

Correlation 

OLS State FE State & 

Year FE 

Alcohol Consumption  19.45 32.88 58.77 

  (14.36) (35.88) (46.38) 

Dem. Gov.  73.39* 24.05 19.54 

  (39.41) (17.81) (16.85) 

GOP Gov.   84.49** 39.81** 32.57** 

  (39.53) (18.65) (14.87) 

Dem. Leg.  37.54*** -18.60 -14.62 

  (11.99) (22.03) (21.19) 

GOP Leg.  30.92*** -1.82 0.85 

  (11.73) (12.38) (11.78) 

State Fixed Effects? No No Yes Yes 

Year Fixed Effects? No No No Yes 

Observations 750 750 750 750 

R sq. 0.0019 0.6031 0.9308 0.9389 

 

*= p<0.1, **=p<0.05, ***=p<0.01; robust standard errors reported in parentheses beneath each coefficient, and p-values are 

reported in parentheses beneath each f-statistic. 
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In Table 5, models (5) through (8) interact the key independent variable with several other 

controls. Model (5) includes an interaction between the existence of a universal background check law 

and a variable indicating whether a state’s poverty rate is above the median in my state-year sample. 

Poverty rates have been identified as one of the key correlates of rates of violent crime (Kleck & 

Patterson, 1993; Kwon et al., 2005; Ludwig et al., 2000; Murray, 1975; Rosengart et al., 2005; Rudolph et 

al., 2015; Sen & Panjamapiromb, 2012; Summer et al., 2008; Webster et al., 2014). The universal 

background check coefficients in this model indicate that there is a significant difference between high 

and low poverty states in the law’s relationship with violent crime rates. For low-poverty states, the 

model shows that the existence of a universal background check law is associated with an increase in the 

rate of violent crime of 21.46 per 100,000 residents, but this relationship is not statistically significant. 

However, in high poverty states the law is associated with a change in the violent crime rate of (21.46 - 

63.47) -42.01 per 100,000 residents. The F-test for the joint significance of this interaction term and the 

key independent variable indicates that the negative relationship between background check laws and 

violent crime rates is statistically significant in high poverty states, and this overall coefficient represents 

a reduction in the violent crime rate of about 10% of the average rate across all observations.  

 Model (6) introduces an interaction term between my background check variable and a state’s 

proximity to another state without some type of universal background check law in place. We might 

expect proximity to have some association with a background check law’s correlation with violent crime 

rates because criminals may be able to thwart background checks easily by travelling to an adjacent state 

to purchase a firearm. I find that the presence of a universal background check law has no statistically 

significant association with rates of violent crime either in states that are or are not adjacent to other states 

without such laws.   

 Model (7) disaggregates the relationship between universal background check laws and rates of 

violent crime depending on whether a state has a high or low population density (high population density 

states are identified as states above the average number of persons per square mile across all state-year 
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observations). Much of the variation in gun laws across states stems from the perceived urban/rural divide 

between communities (Lexington, 2013), and population density is included in many studies of crime 

rates (Kleck & Patterson, 1993; Kwon et al., 2005; Ludwig et al., 2000; Rosengart et al., 2005; Rudolph 

et al., 2015; Summer et al., 2008). For states with both a low and a high population density, the model 

shows that the existence of a universal background check law has no significant correlation with the rate 

of violent crime. Finally, model (8) introduces an interaction term between universal background check 

laws and an indicator variable noting whether a state falls above or below the medium income level for all 

observations. However, as with the previous models, these results are not statistically significant. 

 To summarize, across all models where state and year fixed effects are included, including 

models that contain interaction terms, there is limited evidence to support the association between 

universal background check laws and rates of violent crime with one clear exception: high-poverty states 

with universal background check laws in place have a rate of violent crime that is statistically and 

substantively lower than high-poverty states without such laws. 
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Table 5: Regression results with interaction terms 

Dependent Variable: Violent Crime Rate (Number of violent crimes committed per 100,000 residents)  

 (5) (6) (7) (8) 

 

 

Variables 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

Any Law 21.46 39.35 4.36 3.19 

 (17.68) (42.99) (15.10) (16.92) 

Registration  -6.01 -17.58 -14.44 -17.03 

 (20.40) (18.43) (20.21) (18.51) 

Waiting Period -11.77 -16.30 -12.67 -16.58 

 (21.17) (23.20) (22.86) (23.00) 

Minimum Age -19.61 -18.90 -18.63 -12.94 

 (16.09) (15.76) (15.72) (17.25) 

Proximity -78.81* -48.56 -87.41* -87.10* 

 (45.19) (44.47) (45.18) (46.42) 

Race -0.21 -0.14 -0.13 0.08 

 (0.35) (0.36) (0.36) (0.38) 

Age -5.14 1.73 2.63 0.23 

 (15.37) (16.98) (17.07) (16.14) 

Population Size -0.02** -0.02** -0.02** -0.02** 

 (0.01) (0.01) (0.01) (0.01) 

Population Density -2.26*** -2.01** -1.95** -2.05** 

 (0.79) (0.81) (0.80) (0.79) 

Unemployment Rate -3.37 -4.58 -4.44 -4.01 

 (4.39) (4.49) (4.42) (4.33) 

Poverty Rate 5.72 3.90 3.81 3.10 

 (3.74) (3.75) (3.70) (3.78) 

Median Income 0.003** 0.003** 0.003** 0.003** 

 (0.001) (0.001) (0.001) (0.001) 

HS Grad Rate -0.52 0.26 0.29 0.19 

 (1.13) (1.09) (1.08) (1.11) 

Incarceration Rate -0.06 -0.05 -0.05 -0.05 

 (0.17) (0.17) (0.17) (0.17) 

Law Enforcement -0.13 0.14 0.16 0.10 

 (0.09) (0.11) (0.10) (0.10) 
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Table 5 (cont.) 

 (5) (6) (7) (8) 

 

 

Variables 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

Alcohol Consumption 81.53* 58.06 61.10 65.73 

 (46.56) (46.24) (46.85) (47.82) 

Dem. Gov. 21.96 19.30 22.81 19.50 

 (15.49) (19.96) (16.56) (16.23) 

GOP Gov.  32.21** 32.38** 35.46** 31.25** 

 (14.85) (14.96) (15.17) (14.46) 

Dem. Leg. -15.51 -14.74 -15.90 -12.31 

 (19.62) (21.20) (20.83) (19.58) 

GOP Leg. -2.81 0.58 1.95 0.48 

 (11.83) (11.72) (11.90) (11.98) 

Interactions     

Any Law * High Poverty -63.17***    

 (21.53)    

Any Law * Proximity  -43.95   

  (41.50)   

Any Law * High Pop. Density   -34.12  

   (29.95)  

Any Law * Low Income    -25.41 

    (25.84) 

State Fixed Effects? Yes Yes Yes Yes 

Year Fixed Effects? Yes Yes Yes Yes 

Observations 750 750 750 750 

R sq. 0.9427 0.9390 0.9393 0.9397 

F-statistics and P-values for joint 

hypotheses 

4.84 

(0.012) 

0.58 

(0.56) 

0.66 

(0.52) 

0.55 

(0.58) 

 

*= p<0.1, **=p<0.05, ***=p<0.01; robust standard errors reported in parentheses beneath each coefficient, and p-values are 

reported in parentheses beneath each f-statistic. 
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Discussion 

The high rate of gun violence in the United States compared to other industrialized nations has 

spurred policymakers to evaluate the efficacy of various gun violence reduction policies. Past research 

has provided weak evidence regarding the association between gun laws and rates of violent crime 

(Kleck & Patterson, 1993; Rosengart et al., 2005), and there is a lack of research specifically related 

to the topic of universal background checks for gun sales. My analysis expands upon the existing 

literature by specifically examining the association between universal background check laws and rates of 

violent crime at the state level and includes data that cover a wider range of years than has been 

previously examined. 

 Several of my findings are worth noting. Overall, most of my results show an insignificant 

association between universal background checks and rates of violent crime. However, I find that in high 

poverty states, the presence of a universal background check law has a negative and statistically 

significant relationship with the rate of violent crime. Specifically, high poverty states with a universal 

background check law in place experience rates of violent crime that are about 10 percent lower than high 

poverty states without such a law. This finding has meaningful implications: In 2014, 34 states fall into 

the “high poverty” category for my analysis. These findings provide limited support for my initial 

hypothesis that universal background check laws are associated with lower rates of violent crime. Among 

my control variables, I find that, across all of the models in which it is accounted for, the presence of a 

Republican Governor in a state is associated with an increase in the rate of violent crime of at least 30 per 

100,000 residents per year. Several other control variables are significantly related to rates of violent 

crime, but are not of a substantial magnitude.  

 Several limitations may have influenced my results. First, I was unable to find data on state-by-

state background check laws for the years 2006-2009, which prevented me from examining a continuous 

time period from the implementation of the Brady Act in 1996 through 2014. Furthermore, because there 

were several years for which I was unable to find data that specifically tabulated the number of crimes 
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committed with a gun, I opted to use violent crime rates as my key dependent variable. If possible, future 

research should instead rely on specific measures such as gun homicides, robberies with a gun, and other 

relevant gun crimes. Moreover, differences between states as to how gun laws are written and enforced 

means that there is some degree of subjectivity in terms of how this variable is measured. It may be 

beneficial for future research to further differentiate between permit-to-purchase, gun show, and other 

types of background check laws. To allow for the possibility that time may need to pass before universal 

background check policies take full effect, it may also be beneficial to estimate a model with a lagged 

measure of gun policies. 

Although my analysis controls for many policy, economic, social, and demographic factors, my 

results may still be influenced by omitted variable bias. Kleck and Patterson (1993) control for several 

additional factors for which I was unable to find data, including the prevalence of gun-related magazine 

subscriptions, NRA membership, and the number of hunting licenses issued. The exclusion of these 

variables may have biased the key coefficients in my model, although it is unclear whether they would 

have had a positive or negative association with background check laws or rates of violent crime.  

Although I chose to specifically examine universal background check policies, it would be 

beneficial to assess the relationship between rates of violent crime and other types of gun policies (Kleck 

& Patterson, 1993; Rosengart et al., 2005; Murray, 1975; Webster et al., 2009). In particular, the 

association between gun violence prevention policies and gun suicides, which account for about two 

thirds of gun deaths in the United States, should be further examined (Summer et al., 2008; Sen & 

Panjamapiromb, 2012). My study could also be replicated on a different scale, examining the impact of 

gun policies at the municipal or country levels.3  

 My findings provide mixed implications for both proponents and opponents of stricter gun laws. 

Findings of a weak or insignificant relationship between gun laws and crime rates tend to elicit different 

                                                           
3 For an example of a similar study conducted at the city level, see Weber et al., 2009. For an example of a study 

conducted at the country level, see Grinshteyn & Hemenway, 2016. 
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interpretations, with gun rights advocates claiming that they prove the law’s inefficacy (Phillips, 2015) 

while gun violence prevention advocates say that they show the need for stronger laws (Polsby, 1994). 

Fortunately, my findings for high poverty states introduces new evidence into this debate. It is hard to say 

what differentiates high poverty and low poverty states in terms of the efficacy of universal background 

check laws. However, given the fact that dozens of states and millions of people fall into this category, 

the implications of this research may have broad applicability. 
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Appendix: Unweighted regression results 

Dependent Variable: Violent Crime Rate (Number of violent crimes committed per 100,000 residents)  

 (1) (2) (3) (4) 

 

Variables 

Raw 

Correlation 

OLS State FE State & Year 

FE 

Any Law 23.34 43.13*** -6.28 -5.70 

 (14.55) (13.29) (15.68) (15.80) 

Registration   -20.07 -44.65 -47.00 

  (15.59) (27.54) (27.08) 

Waiting Period  -6.69 5.06 11.29 

  (13.57) (16.26) (15.09) 

Minimum Age  -46.30*** -51.61*** -22.69 

  (11.81) (11.64) (24.68) 

Proximity  32.03 -34.16 -45.88 

  (20.69) (24.73) (28.75) 

Race  -0.87* 0.25 0.15 

  (0.50) (0.37) (0.33) 

Age  3.93 -12.56 -10.39 

  (3.43) (7.80) (12.34) 

Population Size  0.002** -0.03*** -0.03** 

  (0.001) (0.01) (0.01) 

Population Density  0.03 -1.68*** -1.58*** 

  (0.03) (0.52) (0.56) 

Unemployment Rate  4.98 -2.11 -0.90 

  (3.39) (2.16) (4.27) 

Poverty Rate  6.40** -0.01 -2.00 

  (3.23) (2.91) (2.95) 

Median Income  0.004** 0.001 0.002* 

  (0.001) (0.001) (0.001) 

HS Grad Rate  -9.40*** -0.06 -0.11 

  (0.68) (0.89) (0.88) 

Incarceration Rate  0.26*** -0.04 0.65 

  (0.04) (0.14) (0.15) 

Law Enforcement  0.67*** 0.22** 0.27* 

  (0.09) (0.11) (0.10) 
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Appendix (cont.) 

 (1) (2) (3) (4) 

 

Variables 

Raw 

Correlation 

OLS State FE State & 

Year FE 

Alcohol Consumption  -5.24 91.18*** 90.83** 

  (11.02) (33.09) (37.04) 

Dem. Gov.  81.05** 28.53* 21.96 

  (34.38) (16.89) (17.31) 

GOP Gov.   86.50** 36.82** 30.79* 

  (34.63) (17.35) (16.47) 

Dem. Leg.  -12.93 -2.69 -1.41 

  (13.36) (14.84) (15.89) 

GOP Leg.  -11.40 -4.01 -3.80 

  (12.61) (8.94) (8.82) 

State Fixed Effects? No No Yes Yes 

Year Fixed Effects? No No No Yes 

Observations 750 750 750 750 

R sq. 0.0034 0.5645 0.9384 0.9423 

 

*= p<0.1, **=p<0.05, ***=p<0.01; robust standard errors reported in parentheses beneath each coefficient, and p-values are 

reported in parentheses beneath each f-statistic. 
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Appendix (cont.) 

 (5) (6) (7) (8) 

 

 

Variables 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

Any Law 7.78 -2.58 -2.08 2.28 

 (16.43) (23.94) (16.68) (15.56) 

Registration  -44.08 -47.05* -46.89* -46.88* 

 (27.85) (27.16) (27.46) (27.51) 

Waiting Period 13.54 11.24 13.49 11.30 

 (13.89) (15.15) (15.01) (14.71) 

Minimum Age -21.77 -22.74 -23.08 -21.92 

 (24.44) (24.63) (24.69) (24.25) 

Proximity -42.56 -43.32 -42.98 -47.10 

 (30.04) (29.22) (29.03) (29.88) 

Race 0.10 0.15 0.15 0.21 

 (0.32) (0.33) (0.33) (0.32) 

Age -12.45 -10.30 -10.01 -10.35 

 (11.52) (12.45) (12.40) (12.31) 

Population Size -0.03** -0.03** -0.03** -0.03** 

 (0.01) (0.01) (0.01) (0.01) 

Population Density -1.70*** -1.59*** -1.53*** -1.62*** 

 (0.55) (0.58) (0.56) (0.56) 

Unemployment Rate 0.30 -0.91 -0.88 -0.52 

 (4.19) (4.27) (4.26) (4.18) 

Poverty Rate -0.53 -2.00 -1.99 -2.58 

 (2.96) (2.94) (2.95) (2.92) 

Median Income 0.002 0.002* 0.002 0.001 

 (0.001) (0.001) (0.001) (0.001) 

HS Grad Rate -0.50 -0.11 -0.05 -0.18 

 (0.92) (0.88) (0.91) (0.89) 

Incarceration Rate 0.04 0.06 0.06 0.06 

 (0.15) (0.15) (0.15) (0.15) 

Law Enforcement 0.26*** 0.27** 0.27*** 0.25** 

 (0.09) (0.10) (0.10) (0.09) 
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Appendix (cont.) 

 (5) (6) (7) (8) 

 

 

Variables 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

State & Year 

FE with 

Interactions 

Alcohol Consumption 99.41*** 90.69** 92.06** 93.17** 

 (35.54) (37.18) (37.40) (36.62) 

Dem. Gov. 15.68 21.85 31.42 21.97 

 (19.72) (17.65) (17.15) (17.34) 

GOP Gov.  22.52 30.71* 31.42* 29.84* 

 (18.96) (16.66) (16.30) (16.60) 

Dem. Leg. -1.70 -1.48 -1.63 -0.11 

 (14.62) (15.98) (15.84) (14.95) 

GOP Leg. -6.13 -3.90 -2.96 -4.17 

 (9.10) (8.81) (8.95) (8.58) 

Interactions     

Any Law * High Poverty -51.54**    

 (20.56)    

Any Law * Proximity  -3.66   

  (28.51)   

Any Law * High Pop. Density   -26.29  

   (22.73)  

Any Law * Low Income    -24.17 

    (22.22) 

State Fixed Effects? Yes Yes Yes Yes 

Year Fixed Effects? Yes Yes Yes Yes 

Observations 750 750 750 750 

R sq. 0.9444 0.9423 0.9425 0.9429 

F-statistics and P-values for joint 

hypotheses 

3.41 

(0.0409) 

0.06 

(0.9373) 

0.90 

(0.4137) 

0.62 

(0.5397) 

 

*= p<0.1, **=p<0.05, ***=p<0.01; robust standard errors reported in parentheses beneath each coefficient, and p-values are 

reported in parentheses beneath each f-statistic. 
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