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ABSTRACT: Gun violence and the debates surrounding how to address it remains one of the most divisive and prominent 
issues in the United States today, sparking arguments from presidential debates to dinner table discussions. The United States loses 
tens of thousands of people to gun violence each year. This study aims to analyze how twelve socioeconomic, political, and violence-
related factors from 2014 are associated with changes in the strictness of gun policies between 2014-2024, the implementation of 
eleven subcategories of gun legislation, and the adoption or repeal of eight specific laws by using multiple statistical models. The 
study found that a higher rate of overall gun-related mortality, but not mass shootings, correlated with stricter gun policies, while 
states with Republican voting majorities and legislatures were more likely to have lenient policies (presvotingmargin: β = -4.618, 
p = 0.003; legislature: β = -2.950, p = 0.005). Socioeconomic factors were not significantly associated with the overall strength of 
state firearm laws or with the adoption or repeal of specific individual gun laws. These results are consistent with the interpretation 
that the enactment of gun violence prevention legislation is more strongly associated with deeply rooted partisan ideologies. The 
lack of association from mass shootings suggests that while major gun violence events do bring attention to the issue, it is still the 
political environment that largely relates to whether and how a state will respond.  
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�   Introduction
Firearms have been deeply entrenched in American culture 

ever since the Bill of Rights was ratified back in 1791, establish-
ing the right to bear arms as a constitutionally protected right, 
with limitations later clarified by the United States Supreme 
Court’s decisions in District of Columbia v. Heller (2008) and 
McDonald v. City of Chicago (2010).1,2 The cultural and polit-
ical perceptions of firearms have shifted in the last few decades. 
While some view firearms as symbols of freedom and liber-
ty, others see them as dangerous and perpetuating a growing 
public health crisis. Every 12 minutes, someone dies of gun 
violence.3 U.S. gun violence ranks within the 93rd percentile 
among all countries globally and number one in firearm mor-
tality per capita among high-income countries, over six times 
higher than the number two-ranked Switzerland.4 However, 
the burden of gun violence in the U.S. is unevenly distributed. 
While states like Massachusetts had only 3.7 firearm deaths 
per 100k, others like Mississippi and Montana had nearly six 
times and eight times the number of deaths, respectively, near-
ing the level of countries like Guatemala.5,6 Furthermore, the 
leniency of gun legislation varies dramatically between states, 
with some like California boasting one of the strongest gun 
policies in America by implementing universal background 
checks and extreme risk laws. Extreme risk laws allow courts 
to temporarily remove firearms from someone who poses a 
danger to themselves and others. In contrast, others, such as 
Alaska, have some of the loosest gun laws with few preventa-
tive measures.7,8

Federal law establishes a baseline for firearm regulations that 
apply throughout the nation. The Gun Control Act of 1968, 

signed under President Lyndon B. Johnson, established strict 
regulations on firearm dealers, requiring federal licenses and 
transaction records.9 The Lautenberg Amendment of 1996 
prohibits individuals convicted of misdemeanor domestic vi-
olence from possessing firearms.10 However, federal law leaves 
significant discretion for gun regulations to the states, and how 
far state regulations extend beyond this minimum floor differs 
drastically. This study examines how socioeconomic, political, 
and violence-related variables are associated with how far states 
extend their gun regulations beyond the federal minimums.

Existing literature has shown that states with more lenient 
gun policies were correlated with higher rates of firearm-re-
lated injuries, higher gun mortality, and a significant amount 
of years of life that may be lost.11 Other studies reinforce this 
idea, demonstrating a correlation between stricter gun poli-
cies and decreased rates of gun homicides.12 Likewise, studies 
have found that a state’s poverty was significantly correlated 
with firearm homicide rates, while urbanization and political 
lean had a significant association with firearm suicide rates.13 
Although there has been plenty of research on how gun laws 
link to firearm violence-related metrics, only a few have ex-
amined the other way around: how socioeconomic, political, 
and violence-related metrics are associated with gun violence 
legislation. That is not to say there is no existing research. One 
survey found that Democrats are far more likely to support 
more restrictive policies, such as a ban on assault-style weapons 
(85% for Democrats, 42% for Republicans). At the same time, 
Republicans are more likely to support more permissive poli-
cies, such as allowing teachers and school officials to carry guns 
in K-12 schools (74% for Republicans, 27% for Democrats).14 
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Another study found that progressive state governments were 
more likely to adopt stricter gun laws.15 Moreover, internal state 
factors are statistically significant predictors of law adoption 
alongside the actions of neighboring states or network con-
nections.16 Socioeconomic factors like poverty, unemployment, 
and access to health insurance, alongside demographics, had a 
stronger influence on firearm homicides than gun laws did.17 
Support increased for stricter gun permits among Democrats 
after mass shootings, but this effect did not carry through to 
individuals of other political stances, with one exception being 
school shootings.18 Yet, few studies have analyzed how socio-
economic, political, and violence-related factors are associated 
with the strictness of firearm legislation across multiple policy 
areas, leaving a gap in understanding of how various forces 
drive state-level gun legislation.

The dominance of political factors in determining the direc-
tion of gun legislation is consistent with existing frameworks. 
In The Politics of Gun Control, Robert J. Spitzer argues that 
firearm policy is a product of deeply entrenched ideological 
identity rather than rational response, where party affiliation 
functions as a filter for any piece of regulation proposed.19 This 
framework predicts that socioeconomic conditions will have 
limited direct influence on legislative outcomes, as lawmakers 
focus on the ideological preferences of their constituents rath-
er than public health data. This is consistent with the initial 
idea that political variables were more strongly associated with 
gun policy rather than socioeconomic ones.

This study uses Ordinary Least Squares (OLS) and logis-
tic regression models to analyze how socioeconomic, political, 
and violence-related metrics from 2014 are associated with the 
changes in state firearm legislation between 2014 and 2024. 
It further examines whether or not these associations differ 
across the 11 subcategories of gun laws and the adoption or 
repeal of eight specific pieces of legislation.

�   Methods
This study uses a longitudinal design using state-level so-

cioeconomic, political, and violence-related data from 2014 to 
observe how these factors link to the change in the strictness 
of states’ gun legislation from 2014 to 2024. 2014 was cho-
sen as it follows the legislative period after the tragic shooting 
in Sandy Hook in December 2012. Another reason was that 
the year followed a decade of gridlock marked by the defeat 
of background checks and assault weapon bans federally, and 
marked the point of state-level divergence.20 In addition, the 
study analyzes how these same factors link to the adoption of 
11 subcategories of gun legislation and the adoption of eight 
specific individual laws. This analysis covers all 50 U.S. states 
but excludes the District of Columbia, as it has a fundamental-
ly different way of enacting legislation. The leniency of a state’s 
gun policy was quantified with a strictness score, essentially 
how many of the 72 key laws a state implemented.

Table 1 shows the twelve socioeconomic, political, and vi-
olence-related factors that were used in the study. Social 
characteristics were either pulled from the United States 2010 
census, which estimated 2014 values, or the numbers were 
pulled from the Federal Reserve Bank of St. Louis with exact 

2014 values. Legislature refers to the party control of the state 
legislature, coded as 0 for Democratic control, 1 for Repub-
lican control, and 0.5 for split control. Governor refers to the 
state governor’s office party control, coded as 0 for Democratic 
control and 1 for Republican control. Poverty refers to the per-
centage of a state's population living below the federal poverty 
line. Income refers to the Real Median Household Income in 
each state, adjusted to CPI-U 2023 dollars. Gini refers to the 
Gini Index as a measure of income inequality, ranging from 
zero to one, where zero represents perfect equality (everyone 
has the same wealth), and one represents perfect inequality 
(one person has all of the wealth).21 BA+ refers to the percent-
age of a state’s population holding a bachelor’s degree or above. 
Density refers to the population density of a state, which is cal-
culated by dividing the total population by the total land area, a 
proxy for urbanization. Unemployment refers to the percentage 
of a state’s population that is unemployed. Gun percent refers to 
the percentage of a state’s population that owns a firearm. The 
measurements were drawn from Professor Michael Siegel’s 
database compiled in 2024 that contained state-level socio-
economic metrics from 1976 to 2024. Massshootingrate refers 
to the number of mass shootings per 1 million, calculated by 
compiling all mass shootings in a state in a year and dividing 
by the total population. For this study, a mass shooting is de-
fined as an incident with at least four victims injured or killed, 
excluding the shooter.22 Gundeathrate refers to the firearm 
mortality per 100k in each of the 50 states. Presvotingmar-
gin is calculated as the percentage of Republican votes minus 
the percentage of Democratic votes in the 2012 presidential 
election, such that positive values indicate a Republican-lean-
ing state. All data used are publicly available. All independent 
variables were standardized by subtracting the variable’s mean 
and dividing by the standard deviation, which allows the coef-
ficients to be compared directly.

Although considered, the 2014 strictness scores for the 50 
states were kept out of the regression analysis as the dependent 
variable is the change in strictness score, which already incor-
porates the strictness score from 2014. Including the variable 
on both sides of the equation may introduce regression to the 
mean bias and suppress the coefficients of the substantive 
predictors of interest. The study chose to avoid a possible mul-
ticollinearity problem that could undermine the entire model. 
An alternative approach would include the 2014 baseline score 
as a covariate; the decision to exclude it represents a modeling 
choice that future research could revisit.

Political variables (legislature, governor, presvotingmargin) 
capture partisan control at different levels of government. Ex-
isting research has consistently found that partisanship has 
been associated with the direction of state gun policy. Socio-
economic variables (income, Gini, poverty, BA+, unemployment, 
density) were included because prior work has found that 
economic conditions and urbanization were linked to both 
firearm violence rates and policy preferences.
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Table 2 shows the 11 subcategories of gun legislation that 
were analyzed in the study. The 72 key laws were split into 
11 subcategories according to their general regulation subcat-
egory; for example a ban on non-commercial firearm dealers 
falls into the dealer regulation subcategory. dealers would fall 
into the dealer regulation subcategory. The 72 laws that were 
identified as key were determined through Professor Michael 
Siegel’s database. The 11 subcategories were determined in 
Professor Michael Siegel’s database and were created based 
on either to whom the laws applied or to what part of gun 
regulation the law addresses. Full descriptions of the 72 laws 
and their subcategory assignments follow the classifications in 
Professor Michael Siegel's state firearm laws database. Deal-
er regulation refers to laws that place regulations on how and 
where dealers sell firearms. Buyer regulation refers to laws that 
place regulations on how buyers purchase and possess firearms. 
Prohibition for high-risk possession refers to restrictions on how 
individuals who have committed violent crimes are able to pos-
sess firearms. Background checks refer to legislation that requires 
background checks to be performed on consumers at the point 
of purchasing a firearm. Ammunition regulation refers to leg-
islation that regulates the buying and selling of ammunition. 
Possession regulation refers to legislation regulating who, where, 
and how they can carry a firearm. Concealed carry permitting 
refers to legislation that requires individuals to have a permit 
to carry a concealed firearm.  Assault weapons and large-capacity 
magazines refer to restrictions placed on the sale, transfer, and 
possession of large-capacity magazines and assault weapons. 
Child access prevention refers to legislation that addresses how 
firearms must be stored in a household. Stand your ground, re-
fers to how an individual is allowed to use deadly force. Lastly, 
domestic violence refers to how individuals convicted of domes-
tic violence are able to possess firearms.

Table 3 shows the eight specific individual laws that were 
analyzed in the study. These 8 laws were selected in particular 
because they represented key debates over specific gun policies 
during this time period. Many states chose to either implement 
or repeal these specific 8 laws, which may help us evaluate in 
which direction the state’s gun policy is headed. Two of the 
specific laws, permitconcealed, which requires a permit to carry 
a concealed weapon, or bans all concealed weapons, and nosyg, 
which bans the use of deadly force as a first resort in pub-
lic, were analyzed for repeal. In contrast, the other six were 
analyzed for adoption. These two were chosen as they were 
two key laws that were often repealed, rather than adopted, by 
states. All data used were publicly available.

All categories and laws that fell into each category remained 
exact with the classification done by Professor Michael Sie-
gel’s provided database. Reclassifications were avoided to 
prevent inconsistencies that may make future studies or 
replications more arduous. Some laws within the same subcat-
egory could be considered redundant. For example, universal 
(point-of-purchase checks by all sellers) is a stricter version of 
universalpermit (checks at purchase or via permit). States that 
met the stricter criteria also met the weaker one, thus were 
double-counted. This was kept in place for this manuscript to 
stay consistent with Professor Michael Siegel’s original data-
base design, where each law was a distinct policy instrument. 
Keeping this consistent may make it easier for replications in 
future studies.

Two regression models were utilized: an OLS regression 
model and a ridge penalized logistic regression model. The 
OLS was used to examine how the 12 factors were associated 
with the strictness of state gun legislation and the implemen-
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litical factors. A VIF value of above 10 warrants but does not 
invalidate the regression results, as it suggests that the standard 
error for the gun ownership coefficient may be slightly inflated. 
As a robustness check, the models were re-estimated excluding 
gunpercent. The remaining predictors were not substantively 
changed.

�   Results and Discussion 

Figure 1 and Figure 2 show the heat map of state firearm 
legislation strictness scores in 2014 and 2024, respectively. 

tation of the 11 subcategories of the 72 laws. The dependent 
variable of the OLS model is the change from the 2014 strict-
ness score to the 2024 strictness score. The ridge penalized 
logistic regression was used to analyze the uptake or repeal 
of the eight specific individual laws. The paper modeled a di-
chotomous variable: whether a state adopted or repealed a law, 
or it did not. Of the eight laws, six were analyzed for uptake, 
while nosyg and permitconcealed were analyzed for repeal. States 
that had already implemented a given law in 2014 when an-
alyzing uptake were removed, and similarly, states that didn’t 
have a given law in effect in 2014 when analyzing repeal were 
removed. A zero was coded if a state did not implement the 
law for uptake or did not remove a law for repeal between 2014 
and 2024. A one was coded if a state implemented the law for 
uptake or removed a law for repeal between 2014 and 2024. 
All twelve factors mentioned above were used for the ridge pe-
nalized logistic regression model. The ridge logistic regression 
was used to stabilize coefficients, as there were limited cases of 
individual law adoption or repeal, which can cause standard lo-
gistic models to produce inflated and/or unstable coefficients.

Regression Model Equations:
1. Ordinary Least Squares (OLS) Regression Model Equa-

tion

•	  ΔStrictness = the outcome variable
•	  β₀ = the constant
•	  X₁, X₂, … Xk = the predictor variables
•	  β₁ β₂… = coefficients, showing how much ΔStrictness 

increases by one unit
•	  ϵ = the error term

2. Ridge-Penalized Logistic Regression Model Equation

•	  𝑝𝑖= predicted probability of adoption
•	  β₀ + β₁X𝑖₁ + β₂X𝑖₂ +....+ βkX𝑖k = linear predictor
•	         [y𝑖 𝑙𝑜𝑔(𝑝𝑖) + (1−y𝑖) 𝑙𝑜𝑔(1−𝑝𝑖)] = log-likelihood term
•	           𝛽𝑗

2 = ridge penalty

Data Analysis Process and Software:
Conducted using Python with the statsmodels package for 

regression model estimation. Data was organized and pro-
cessed using pandas.

Multicollinearity was assessed using Variance Inflation Fac-
tors or VIFs. Table 4 shows the values of the VIFs for each 
of the 12 variables. Most predictors had an acceptable VIF of 
below 9, with gunpercent rate as an exception (VIF=10.92), 
thus the multicollinearity should not pose a broad threat to 
the coefficients. This elevated VIF value reflects the overlap 
between gun ownership rate and other predictors, such as po-
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Table 4: Variance Inflation Factor Values.

Figure 1: United States heat map of state firearm legislation strictness score 
in 2014. Most states had low scores for firearm strictness, where many states 
are grouped at the bottom of the scale. The concentration of consistent deep 
and light red color states with limited green states demonstrates the uneven 
distribution and leniency of gun policy in America.

Figure 2: United States heat map of state firearm legislation strictness score 
in 2024. This demonstrates a clear shift away from the more permissive gun 
policies seen just a decade prior, as the map shifts away from the deep and light 
red colors and more toward the beige and green. This reflects an established 
trend of firearm policies strengthening throughout the past decade. Yet, many 
Southern and Midwestern states remain at the bottom of the scale.
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Table 6 shows the regression results for the change in strict-
ness for state gun laws, measured by the number of laws each 
state had in place in 2024 (out of a total of 72), subtracting 
the number of laws each state had in place in 2014. Results 
indicate that most of the factors, such as income (real median 
household income of states), poverty (poverty rate), unemploy-
ment (unemployment rate), and gun ownership rate (percent 
of population who own guns), are not statistically significant 
predictors of the overall strictness of states’ gun policies. These 
twelve factors explained 74% of the variance, with an R² value 

Red represents a low score, light beige represents the 50th 
percentile, while green represents a high score. Table 5 shows 
numerical scores of states’ firearm legislation in 2014 and 2024, 
where the same color scale applies: red represents a low score, 
light beige represents the 50th percentile. Scores from Table 
5 correspond to the heat map as shown in Figures 1 and 2. 
When looking at the states holistically in the context of the 
entire United States, it is clear that from 2014 to 2024, the 
strictness score of states has been increasing, with the average 
strictness score increasing from 12.44 to 16.02. However, this 
change is not uniform, as some states, such as in the Midwest 
and South, remain with single-digit scores across the decade. 
Some states have even regressed, such as North Dakota, which 
went from five out of 72 laws to just two.
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Table 5: State firearm legislation strictness score in 2014 and 2024. The 
average strictness scores for states increased from an average of 12.44 in 2014 
to 16.02, a nearly 4-law increase, reinforcing the rhetoric that the nation as a 
whole is moving toward stronger firearm policies. However, some states have 
seen regressions as 25 states went up in their strictness score, 23 went down, 
while two stayed the same, demonstrating the clear polarization between 
restrictive and permissive states.
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of 0.740 (adjusted R² = 0.656). For all the subcategory data, 
please refer to Appendix A.

However, three factors stand out. First, gun mortality per 
capita was positively associated with stricter gun policies; it is 
statistically significant ( β = 3.579, p = 0.040), though this as-
sociation should be interpreted cautiously. Because the average 
strictness score increased overall nationally during this period, 
states with higher baseline mortality, thus having more room 
to adopt new laws, may appear to be more responsive, which 
may inflate this coefficient. Political factors are also strong pre-
dictors. Both presvotingmargin (percent of Republican votes 
minus percent of Democrat votes) and legislature (state legisla-
ture control) are statistically significant ( β = -4.618 and -2.950, 
respectively, p = 0.003 and 0.005, respectively), and show that 
Republican majority voter bases and Republican legislatures 
were negatively correlated with more restrictive gun policies.

Regression Results for Subcategories:
Table 7 shows the OLS regression model results for the elev-

en subcategories, only including factors that were statistically 
significant at the standard p < 0.05. For the ammunition reg-
ulation subcategory, legislation that places regulation on the 
buying and selling of ammunition, two predictors reached this 
benchmark, BA+ (percent of population with bachelor's degree 
and above) and gunpercent (percent of population that owns a 
firearm), with β = -0.333 and -0.514, respectively, and p = 0.018 
and 0.003, respectively. Both were negatively associated with 
the adoption of ammunition regulation laws. The regression 
model produced an R² value of 0.680, meaning that the 12 
factors combined explained 68% of the variation. (Adjusted R² 
= 0.576)

Given the number of tests conducted for subcategories, in-
dividual significant results at the subcategory level should be 
considered exploratory and may reflect a Type I error (The null 
hypothesis is true, but is incorrectly rejected).

For the assault weapons and large-capacity magazines sub-
category, restrictions placed on the sale, transfer, and possession 
of large-capacity magazines and assault weapons, only one pre-
dictor stood out, income (real median household income), with 
β = -1.079 and p = 0.033. This predictor was negatively asso-
ciated with the adoption of assault weapons and large-capacity 
ammunition magazine bans. The regression model produced 
an R² value of 0.350, meaning that the 12 factors explained 
35% of the variation. (Adjusted R² = 0.139)

Presvotingmargin (percent of Republican votes minus per-
cent of Democrat votes) and legislature (party control of state 
legislature) were statistically significant and marginally sig-
nificant predicators apiece of the adoption of the background 
check subcategory, legislation that requires background checks 
to be performed on consumers at the point of purchasing a 
firearm, with β = -1.491 and -0.967 and p = 0.045 and 0.050, 
respectively. Both political factors show that Republican ma-
jority voter bases and Republican legislatures are negatively 
correlated with the background checks subcategory of laws. 
The regression model produced an R² value of only 0.340, 
meaning that the 12 factors explained 34% of the variation. 
(Adjusted R² = 0.126)

For the concealed carry subcategory, legislation that requires 
individuals to have a permit to carry a concealed firearm, un-
employment (unemployment rate) were the only statistically 
significant predictors, with a β = 0.257 and p = 0.014, correlat-
ing with a higher adoption of laws in this subcategory. The 
regression model produced an R² value of 0.64, meaning that 
the 12 factors explained 64% of the variation. (Adjusted R² = 
0.523)

Similarly, for dealer regulations, laws that place regula-
tions on how and where dealers sell firearms, a single factor 
was statistically significant: gunpercent (percent of population 
that owns a firearm) with a β = -0.382 and p = 0.037, which 
was negatively associated with the adoption of dealer regula-
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Table 6: Predictors of change in overall gun policy strictness. Most 
socioeconomic factors do not play a big role in predicting a state’s 
restrictiveness of its firearm policy. However, higher death rates correlate with 
a more restrictive policy, while a Republican voting margin and a majority 
Republican voting margin correlate with more lenient policies.

Table 7: Statistically significant predictors of change in subcategories of gun 
policy strictness.
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tion laws. The regression model produced an R² value of 0.44, 
meaning that the 12 factors explained 44% of the variation. 
(Adjusted R² = 0.258)

For possession regulations, legislation regulating who, where, 
and how they can carry a firearm, only a single factor was sta-
tistically significant: presvotingmargin (percent of Republican 
votes minus percent of Democrat votes) with a β = -0.863 and p 
= 0.045, showing that a Republican majority voting population 
negatively correlated with adoption of laws in the possession 
regulation subcategory. The regression model produced an R² 
value of 0.73, meaning that the 12 factors explained 73% of the 
variation. (Adjusted R² = 0.642)

For the prohibition of high-risk gun possession, restrictions 
on how individuals who have committed violent crimes can 
possess firearms, only one factor was significant, with a β = 
0.395 and p = 0.032: BA+ (percent of population with bach-
elor's degree and above), which was positively correlated with 
the adoption of prohibitions on high-risk gun possession. The 
regression model produced an R² value of only 0.35, meaning 
that the 12 factors covered 35% of the variation. (Adjusted R² 
= 0.139)

Finally, for the no stand your ground laws, which refers to 
how an individual is allowed to use deadly force, two factors 
were significant with β = 0.241, 0.296 respectively and p = 
0.035, 0.021 respectively: Poverty (poverty rate) and BA+ (per-
cent of population with bachelor's degree and above), both 
positively associated with the absence of adoption of stand your 
ground laws. The regression model produced an R² value of 
only 0.379, meaning that the 12 factors covered 37.9% of the 
variation. (Adjusted R² = 0.178)

Regression Results for Individual Laws:
Table 8 shows the sample sizes and ridge penalty parameters 

for each of the eight individual law models. The ridge penalty 
parameter λ was selected via cross-validation, with the number 
of folds set to five or the size of the minority class, whichever 
was smaller. States that previously had adopted a given law in 
2014 for adoption models or did not have a law in 2014 for 
repeal models were not included.

Of the eight laws, age21handgunposs could not be modeled 
because no state adopted it between 2014 and 2024. For col-
legeconcealed and permithandgun, both pieces of legislation had 

only one or two states changing their status during the study 
period. With 12 predictors and only one to two events, this 
caused the ridge penalty to be driven to an extremely high val-
ue (λ=10,000). Coefficients were shrunk to near zero.

The four laws with five or more states changing their status 
during the study period that produced interpretable coeffi-
cients are reported in Table 9. For the two adoption models, 
presidential voting margin had the largest coefficient with gv-
rolawenforcement (  β = -6.22) and universalpermit ( β = -4.13). 
Partisan control of the governor’s office was the second largest 
for gvrolawenforcement (  β = -5.47). For the two repeal models, 
presidential voting margin remained as the largest coefficient 
with permitconcealed (  β = +1.21) and nosyg (  β = +0.90). None of 
the twelve predictors reached statistical significance at p<0.05 
for any of the eight pieces of legislation.

For adoption models, negative political coefficients indicate 
Republican-leaning states were less likely to adopt restrictive 
laws. For repeal models, positive political coefficients indicate 
Republican-leaning states were more likely to repeal restrictive 
laws. Both directions are consistent with the OLS results.

Discussion:
Three factors consistently emerged to be associated with 

the overall level of gun policy strictness with gundeathrate (  β= 
3.579, p = 0.040), presvotingmargin (  β = -4.618, p = 0.003), 
and legislative control (  β = -2.950, p = 0.005), explaining 74% 
of the variance seen. At the subcategory level, political factors 
emerged as the most consistent, while socioeconomic factors 
emerged as significant in only certain policy areas. No signif-
icant predictor emerged in individual law models. Predictors 
varied dramatically across different categories, with political 
affiliations, education, and income emerging as consistent pre-
dictors. Many subcategories send mixed signals with no one 
explanation, which accentuates how different parts of gun 
legislation respond to a wide range of political, social, and eco-
nomic pressures from different areas.

It is important to note the dominant role that political fac-
tors played in nearly all of the models, although gubernatorial 
control was not significant when state legislatures were taken 
into consideration. This may be due to the fundamental dif-
ference between these two branches of government. By design, 
the legislature’s primary function is to create laws, while the 
governor’s office’s main role is to enforce those laws. In ad-
dition, the legislature and the governor’s office often come in 
pairs, either both Republican or both Democrat, reflecting a 
broader pattern of increasing polarization in U.S. politics.23 
Republican presidential voting margins and Republican legis-
lative control were consistently negatively associated with strict 
state gun legislation and the adoption of strict gun legislation, 
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Table 8: Sample sizes for ridge-penalized logistic regression models of 
individual law adoption or repeal, 2014 to 2024.

Table 9: Ridge logistic regression coefficients for key predictors across 
individual law models with adequate sample sizes.
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even after considering other socioeconomic and violence-re-
lated variables. This suggests that partisan control over state 
politics is strongly associated with the outcome of firearm 
legislation. Moreover, the state's gun policy is more strongly 
associated with deep ideological divides than mass shootings.19 
Simply put, gun policy is primarily a product of the deeply en-
trenched existing culture and attitude around guns.

Texas, where firearms have played a key role in its culture 
and history, serves as an illustrative example. Texas has some 
of the least restrictive firearm laws in the country, having only 
5 of the 72 laws in 2024.24 Even after mass shootings such as 
the Santa Fe high school shooting which killed 10 people and 
wounded another 10 in 2018 or the shooting at Robb Ele-
mentary School which killed 19 students and two teachers and 
injured at least 17 others in 2022, Texas’s gun legislation has 
actually weakened from 2014 to 2024, going from 9 laws to 
just 5.25,26 This remains consistent with the philosophy of many 
gun advocates that the only way to prevent these tragedies from 
happening again is to allow more law abiding citizens to own 
guns and to use them in situations to stop shooters.27 Texas's 
political atmosphere has also been dominated by Republicans, 
with a +5.6 and +9.0 percentage point margins in favor of the 
Republican party in the 2016 and 2020 Presidential races, re-
spectively.28,29 On the state level, the governorship and both 
chambers of Texas's legislature have been controlled by the Re-
publican Party from 2014 to today.30 These further support the 
findings that Republican controlled governments and voting 
margins were associated with more lenient policies. Notably, 
the gun ownership rate, a proxy for the entrenchment of gun 
culture, was not a significant predictor, yet political factors and 
partisan lean were. This may reflect an increasing extremism 
where support for stricter gun policy is more deeply associated 
with partisan lean rather than grassroots gun culture.

This brings us to the second point on the asymmetry be-
tween violence-related factors and overall change. This paper 
has shown that higher firearm death rates are correlated with 
overall stricter laws. This may be due to the state's gun legisla-
tion, which, on average, slowly changed toward more restrictive 
policies during this paper's timeframe (Figures 1, 2, and Table 
5), a shift associated with lower gun death rates.11 Moreover, 
states with more permissive gun policies and higher baseline 
gun mortalities can expand their gun legislation.11 Compare 
this to restrictive states that don't have that ability, making 
high baseline gun mortality appear to be more correlated with 
strict gun policies. Although higher firearm mortality rates are 
partially correlated with stricter gun policies, the mass shoot-
ing variable did not reach statistical significance. Despite this, 
these results should not be interpreted as evidence that mass 
shootings do not affect legislation, as this could have been a 
problem of insufficient statistical power to detect an effect. 
Other research has found that an increase in the leniency of 
state gun laws was associated with a higher rate of mass shoot-
ings, though this may point in the direction that violence is 
an agenda setter.³¹. These horrific acts of gun violence draw 
attention from the media, the public, and lawmakers. Of-
ten, the public is outraged and calls for change; however, this 
manuscript’s interpretation is that it depends on the political 

establishment to decide what laws will actually be enacted. 
Many Republican-controlled states have actually loosened 
their laws after a mass shooting. At the same time, there were 
no significant changes in states with Democrat-controlled leg-
islatures.32 On the federal level, the U.S. seems to be stuck in an 
endless cycle where a major gun violence event occurs, there is 
a major push for change and stricter gun laws, and then inac-
tion.31 An additional consideration is that state legislatures may 
respond to high-profile shootings in other parts of the country, 
and the effects of the reactions may also vary between states, 
with some relaxing restrictions while others tighten them.31 To 
summarize, the mass shooting rate was not significantly associ-
ated with changes in gun legislation in this manuscript, which 
may be because of a lack of sufficient power to detect such an 
effect. Overall, firearm mortality was associated with changes 
in gun legislation; the political environment is the key factor 
influencing the adoption of stronger legislation.

Third, there was major heterogeneity between different types 
of laws for the same predictor, such as education (BA+), which 
correlated with a higher adoption of high-risk prohibitions but 
lower adoption of ammunition laws. Real median household 
income was negatively associated with assault-weapon and 
buyer regulations. Higher gun ownership consistently pre-
dicted lower adoption of ammunition regulations and dealer 
regulations, suggesting that states with higher household own-
ership of guns are resistant to the adoption of ammunition or 
dealer regulation laws.

Taken together, these results demonstrate that these so-
cioeconomic factors do not associate with the adoption of 
different types of gun laws equally. Gun policy is not uniform; 
different policy categories are predicted by differing socioeco-
nomic, political, and violence-related predictors. The heat map 
reveals the increasing polarization around guns during this de-
cade, where strict states become stricter while permissive states 
remain stagnant or regress.23

The null results presented by the individual legislation mod-
els are informative despite the lack of statistical significance 
(p<0.05). The null findings for permit, permithandgun, college-
concealed, and age21handgunposs are attributed to the lack of 
statistical power within this study rather than the absence of 
any potential underlying associations. With one or two events, 
no model can accurately determine or detect meaningful ef-
fects.

The four models with adequate sample sizes are more telling 
and provide a clearer story. Although ridge shrinkage changed 
the magnitude of individual coefficients relative to the OLS 
models used in the other two parts of this study, the direc-
tion of the political coefficients was consistent throughout for 
all four. Republican-leaning voting majorities and Republican 
legislatures were associated with a higher probability of repeal-
ing restrictive laws and a lower probability of implementing 
new ones. This is consistent with the OLS finding that says 
that partisan composition and control are the dominant factors, 
and this extends to individual laws. Across the three levels of 
legislation analyzed, all provided the same conclusion: political 
factors have the strongest association with the leniency of state 
policy.
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The permitconcealed model was particularly notable. 25 states 
changed their status by repealing their concealed carry permit 
requirement during the study period, with nearly all of them 
having Republican controlled legislatures and presidential vot-
ing margins in favor of the Republican party. This aligns with 
the broader constitutional carry movement that accelerated 
after 2015. This remains the clearest case in this study where 
partisan control translated into a specific legislative action on 
firearms.

These results suggest that it may be more productive to 
analyze changes as packages of reforms rather than individ-
ual laws, as meaningful patterns emerge at the subcategory 
and overall levels where statistical power is sufficient. Future 
research should consider expanding the timeframe or using 
pooled cross-state panel data to increase the effective sample 
size for individual law models.

This study does have limitations. The paper only covers a ten-
year time frame, which might miss some longer-term reactions 
to shootings. Likewise, this ten-year time frame doesn’t explore 
how these factors have changed gun laws over a longer peri-
od of time. Moreover, the 10-year lag from baseline predictors 
in 2014 to outcomes in 2024 may obscure the effects. Future 
studies should evaluate the associations in a shorter timeframe. 
One of the two violence-related variables, firearm mortality 
per 100k, mixes both suicides and homicides, which have dif-
fering root causes. Future research should separate these two 
components, as legislators may respond differently to each. The 
study also had low power to detect factors that predicted the 
adoption of specific laws because individual law changes were 
uncommon. Future research should expand the timeframe and 
thus the number of state observations, and consider additional 
predictors such as lobbying activities.33 The ratio of predictors 
to observations (12:50) is below the conventional thresholds 
for regression estimation.34 This may inflate R² values and 
produce unstable coefficient estimates. Future studies should 
consider looking at a larger sample for a more stable regres-
sion estimation. Likewise, given the number of tests conducted, 
some significant findings at the subcategory level reflect Type 
I error, as no correction for multiple comparisons was applied. 
These results should be interpreted as exploratory.35

�   Conclusion 
This study found that the associations of political factors 

heavily outweighed those of socioeconomic and violence-re-
lated factors. Republican presidential voting margins and 
GOP-controlled legislatures consistently correlated with more 
lenient gun policy and negatively correlated with the adoption 
of new restrictive legislation. Mass shootings were not posi-
tively or negatively linked with gun policy. However, the study 
did find that firearm mortalities per capita were positively asso-
ciated with stricter legislation and adoption of new restrictive 
legislation; however, it may be an effect of gun policies get-
ting stronger in general across America, and may be partially 
due to the ability of lenient states to strengthen their policies, 
lowering gun deaths per capita. Socioeconomic factors such as 
income and poverty did have some association with specific 
categories of gun legislation. Still, these associations were not 

uniform and did not relate to the same degree to gun policy as 
the political factors.

These findings suggest that US state gun policies are more 
strongly associated with partisan philosophies, not a direct re-
sponse to violence. The results suggest that targeted risk-based 
laws saw more success with adoption and broader political 
support across political leanings than broad supply-side restric-
tions. If partisan control is a dominant predictor of the strength 
of gun laws and the adoption of further legislation, then this 
may point to electoral and political engagement being as im-
portant as public health advocacy in reducing gun violence.

�   Appendix A: Tables for Full Regression 

Results for All Subcategories

Table 10: Ammunition Regulation Subcategory Results.

Table 11: Assault Weapon Large-Capacity Magazine Subcategory Results.

Table 12: Background Checks Subcategory Results.
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Table 13: Buyer Regulation Subcategory Results. Table 17: Domestic Violence Subcategory Results.

Table 18: Possession Regulation Subcategory Results.

Table 19: Prohibitions for High-Risk Gun Possession Subcategory Results.

Table 20: Stand Your Ground Subcategory Results.

Table 14: Child Access Prevention Subcategory Results.

Table 15: Concealed Carry Subcategory Results.

Table 16: Dealer Regulation Subcategory Results.

DOI: 10.36838/IJHSR814.99

ijhighschoolresearch.org



	 109	

�   Acknowledgments 
I would like to thank Professor Michael Siegel of Tufts 

University School of Medicine for providing the firearm laws 
data and socioeconomic statistics database used in this project, 
along with his invaluable guidance, feedback, and contribution 
to this manuscript throughout the process.

�   References
1. District of Columbia v. Heller, 554 U.S. 570 (2008). Justia Law. 

https://supreme.justia.com/cases/federal/us/554/570/ (accessed 
2026-04-01).

2. McDonald v. Chicago, 561 U.S. 742 (2010). Justia Law. https://
supreme.justia.com/cases/federal/us/561/742/ (accessed 2026-04-
01).

3. Johns Hopkins Bloomberg School of Public Health. Firearm Vi-
olence in the United States. Center for Gun Violence Solutions. 
https://publichealth.jhu.edu/center-for-gun-violence-solutions/
research-reports/gun-violence-in-the-united-states (accessed 
2026-04-01).

4. Giffords Law Center. Gun Violence Statistics. https://giffords.org/
lawcenter/resources/gun-violence-statistics/ (accessed 2026-04-
01).

5. Gumas, E. D.; Gunja, M. Z.; Williams, R. D., II. Comparing 
Deaths from Gun Violence in the U.S. with Other Countries. The 
Commonwealth Fund 2024. DOI: 10.26099/1t4e-7h62.

6. Centers for Disease Control and Prevention. Firearm Mortality: 
Stats of the States. https://www.cdc.gov/nchs/state-stats/deaths/
firearms.html (accessed 2026-04-01).

7. Everytown Research & Policy. Alaska Gun Law Rankings. https://
everytownresearch.org/rankings/state/alaska/ (accessed 2026-04-
01).

8. Everytown Research & Policy. Gun Laws in California. https://
everytownresearch.org/rankings/state/california/ (accessed 2026-
04-01).

9. Dziak, M. Gun Control Act of 1968. EBSCO Research 
Starters. https://www.ebsco.com/research-starters/law/gun-con-
trol-act-1968 (accessed 2026-04-01).

10. Rateshtari, R. Lautenberg Amendment. U.S. Marshals Service. 
https://www.usmarshals.gov/resources/forms/lautenberg-amend-
ment (accessed 2026-04-01).

11. Joseph, B. The Burden of Firearm Violence in the United States: 
Stricter Laws Result in Safer States. J. Inj. Violence Res. 2018, 10 (1). 
DOI: 10.5249/jivr.v10i1.951.

12. Lee, L. K.; Fleegler, E. W.; Farrell, C.; Avakame, E.; Srinivasan, 
S.; Hemenway, D.; Monuteaux, M. C. Firearm Laws and Firearm 
Homicides: A Systematic Review. JAMA Intern. Med. 2017, 177 
(1), 106. DOI: 10.1001/jamainternmed.2016.7051.

13. Grimsley, E. A.; Read, M.; McGee, M. Y.; Torikashvili, J. V.; 
Richmond, N. L.; Janjua, H.; Kuo, P. C. Association of State-Level 
Factors with Rate of Firearm-Related Deaths. Surg. Open Sci. 2023, 
14, 114–119. DOI: 10.1016/j.sopen.2023.07.011.

14. Schaeffer, K. Key Facts about Americans and Guns. Pew Research 
Center. https://www.pewresearch.org/short-reads/2024/07/24/
key-facts-about-americans-and-guns/ (accessed 2026-04-01).

15. Clark, D. A.; Macinko, J.; Porfiri, M. What Factors Drive State 
Firearm Law Adoption? An Application of Exponential-Family 
Random Graph Models. Soc. Sci. Med. 2022, 305, 115103. DOI: 
10.1016/j.socscimed.2022.115103.

16. Clark, D. A.; Macinko, J.; Porfiri, M. Modeling State Firearm Law 
Adoption Using Temporal Network Models. Milbank Q. 2023, 102 
(1), 97–121. DOI: 10.1111/1468-0009.12677.

17. Cornell, E.; Roberts, B.; Klein-Cloud, R.; Nofi, C. P.; Sathya, 
C. State Gun Laws and Firearm-Related Homicides and Sui-
cides, 2017-2022. JAMA Netw. Open 2025, 8 (7), e2519955. DOI: 
10.1001/jamanetworkopen.2025.19955.

18. Frey, A.; Kirk, D. S. The Impact of Mass Shootings on Attitudes 
toward Gun Restrictions. Socius 2021, 7, 237802312110546. DOI: 
10.1177/23780231211054636.

19. Spitzer, R. J. The Politics of Gun Control; Routledge: New York, 
2020.

20. PBS News. Amendments for Background Checks and Assault 
Weapons Ban Fail in Senate. https://www.pbs.org/newshour/
show/senate-rejects-amendments-for-background-checks (ac-
cessed 2026-04-01).

21. United States Census Bureau. Gini Index. https://www.census.
gov/topics/income-poverty/income-inequality/about/metrics/gi-
ni-index.html (accessed 2026-04-01).

22. The Violence Project. Mass Shooting Database Locations. https://
www.theviolenceproject.org/mass-shooter-database/ (accessed 
2026-04-01).

23. Kleinfeld, R. Polarization, Democracy, and Political Violence 
in the United States: What the Research Says. Carnegie En-
dowment for International Peace. https://carnegieendowment.
org/research/2023/09/polarization-democracy-and-political-vi-
olence-in-the-united-states-what-the-research-says (accessed 
2026-04-01).

24. Poppe, R. Guns Influence Culture and Laws in Texas. Texas Public 
Radio, July 29, 2016. https://www.tpr.org/news/2016-07-29/guns-
influence-culture-and-laws-in-texas (accessed 2026-04-01).

25. Holcombe, B. J.; Andone, D.; Allen, K.; Almasy, S. Alleged Shoot-
er at Texas High School Spared People He Liked, Court Document 
Says. CNN, May 18, 2018. https://www.cnn.com/2018/05/18/us/
texas-school-shooting (accessed 2026-04-01).

26. U.S. Department of Justice, COPS Office. Critical Incident Re-
view: Robb Elementary School in Uvalde, TX. https://cops.usdoj.
gov/uvalde (accessed 2026-04-01).

27. Guardian Staff. NRA: Full Statement by Wayne LaPierre in Re-
sponse to Newtown Shootings. The Guardian, December 21, 2012. 
https://www.theguardian.com/world/2012/dec/21/nra-full-state-
ment-lapierre-newtown (accessed 2026-04-01).

28. CNN. 2020 Presidential Election Results. https://www.cnn.com/
election/2020/results/president (accessed 2026-04-01).

29. CNN. 2016 Presidential Election Results. https://www.cnn.com/
election/2016/results/president (accessed 2026-04-01).

30. Ballotpedia. Party Control of Texas State Government. https://
ballotpedia.org/Party_control_of_Texas_state_government (ac-
cessed 2026-04-01).

31. Reeping, P. M.; Cerdá, M.; Kalesan, B.; Wiebe, D. J.; Galea, S.; 
Branas, C. C. State Gun Laws, Gun Ownership, and Mass Shoot-
ings in the US: Cross Sectional Time Series. BMJ 2019, 364, l542. 
DOI: 10.1136/bmj.l542.

32. Luca, M.; Malhotra, D.; Poliquin, C. The Impact of Mass Shoot-
ings on Gun Policy. J. Public Econ. 2020, 181, 104083. DOI: 
10.1016/j.jpubeco.2019.104083.

33. Despart, Z.; Barajas, J. After Another Mass Shooting, Texas Dem-
ocrats Again Push for Gun Control Measures. The Texas Tribune, 
May 30, 2022. https://www.texastribune.org/2022/05/30/tex-
as-democrats-gun-control-uvalde/ (accessed 2026-04-01).

34. Riley, R. D.; Snell, K. I.; Ensor, J.; Burke, D. L.; Harrell, F. E., Jr.; 
Moons, K. G.; Collins, G. S. Minimum Sample Size for Devel-
oping a Multivariable Prediction Model: PART II - Binary and 
Time-to-Event Outcomes. Stat. Med. 2019, 38 (7), 1276–1296. 
DOI: 10.1002/sim.7992.

DOI: 10.36838/IJHSR814.99

	 ijhighschoolresearch.org



	 110	

35. Banerjee, A.; Chitnis, U.; Jadhav, S.; Bhawalkar, J.; Chaudhury, S. 
Hypothesis Testing, Type I and Type II Errors. Ind. Psychiatry J. 
2009, 18 (2), 127. DOI: 10.4103/0972-6748.62274.

�   Author
Xiyue Han is a sophomore at Winchester High School in 

Massachusetts, planning to study international relations or po-
litical science in college and to go to law school. His academic 
interests include United States history, psychology, and phi-
losophy.

DOI: 10.36838/IJHSR814.99

ijhighschoolresearch.org


