[image: ]





Master of Public Health 
Epidemiology- MPH746
Study Design Project



Kayla Jones
Prevalence of Gun Violence and the Risk Factors Associated with Exposure to the Gun Violence in the City of Richmond, Virginia: Cross-sectional study 

















Part IV: Abstract (Max 250 words) 
The objectives of this project are to estimate the prevalence of gun violence in the city of Richmond, Virginia and investigate the risk factors that are associated with the exposure of gun violence in Richmond, Virginia. The target population is Richmond city individuals, while the sample population will be 1,000 random individuals that are residence with the city zip code of 23298. A cross-sectional study design is being used for this project with data collection being done by random door-to-door questionnaire. The questionnaire will collect information on the outcome of gun violence, the exposures/risk factors, and if the study had any, cofounders. This study has a single outcome with multiple risk factors/exposures to access which risk factor may put an individual at higher risk to be exposed to gun violence. The risk factors for this study as determined by previous research causing increased likelihood of gun violence are gender, age, race, neighborhood environment, socioeconomic status, economic opportunity, and social mobility. These risk factors will be measured with the questionnaire. Odds ratio will be used to measure the association between the risk factor(s) and the outcome. The anticipated results are that the more risk factors an individual has, the greater their chances are to be at risk for gun violence. 
Part I: Background & Objectives 

According to the Centers for Disease Control and Prevention (CDC), a firearm injury is a gunshot wound or penetrating injury from a weapon that uses a powder charge to fire a projectile. For example, this definition includes gunshot injuries from: handguns, rifles, and shotguns (CDC, 2021). The Virginia Department of Health (VDH) noted that in the state of Virginia the rate of gun-related injuries per 10,000 emergency department visits has increased 19% from 2014 to 2018. In 2017, 87% of hospitalizations due to gun-related non-fatal injuries occurred among males, 67% of them being African American. As of 2018, roughly 1/3rd of all gun-related deaths in Virginia are homicides and 2/3rds are suicides. From 2013-2017, Richmond City ranked number one with the largest number of gun-related homicides by locality of shootings and year of death, along with the highest average within the five years. When using a population of 100,000, Richmond city ranked number two on the list each year, following Petersburg City, except in 2016 where it was ranked number three, but ranked second in the aggregate five year rate from 2013-2017 (Yerkes & Hobron, 2018). The Richmond police department police report from January 2nd, 2021, to August 1st, 2021, showed 40 individuals have been killed in 2021; 11 more when compared to this time in 2020. There have also been 34 homicides in Richmond City so far involving a gun in 2021 (Richmond city firearm report, 2021). Virginia has the 31st highest societal cost of gun violence in the United States at $836 per person each year. Gun deaths and injuries cost Virginia $7 billion, of which $292 million is paid by taxpayers (Gun violence in Virginia, 2021).
Per the CDC, males account for 86% of all victims of firearm death and 87% of nonfatal firearm injuries. Firearm homicide rates are highest among teens and young adults 15-34 years of age, and among Black, American Indian/Alaskan Native, and Hispanic populations. Firearm suicide rates are highest among adults 75 years and older among American Indian/Alaskan Native and non-Hispanic white populations (CDC, 2021). Community factors associated with increased likelihood of gun violence include under-resourced neighborhoods, communities living in poverty, lack of economic opportunity, and lack of social mobility (Public health approach to gun violence prevention, 2021). These researched risk factors are the exposures used in this study to compare the which has the higher chance of causing an exposure to the outcome of gun violence.
The community burden of this public health problem is extensive. Neighborhoods become dangerous with an increase of gun violence which causes a harmful effect on children not being able to be outside and play and causes community members to not be able to live in a safe environment. Community members feel the need to protect themselves and their family when they live in a dangerous community, which causes more people to buy guns and carry a weapon when they do not need to. Local businesses located in communities associated with an increase in gun violence can lose customers and end up having to close down due to a decrease of foot traffic in these areas (The cost of firearms violence, 2014). 

Objectives: 

This study aims to: 

1) Estimate the prevalence of gun violence in the city of Richmond, Virginia.
2) Investigate the risk factors associated with the exposure of gun violence in Richmond, Virginia.

Part II: Methods 

Study design: 

The study design selected for this project is cross-sectional. This study method was chosen to estimate the prevalence of gun violence in the city of Richmond and the associated risk factors for exposure to gun violence. This study design was used over other designs due to there being multiple risk factors associated with gun violence. A cross-sectional study design will also work for this study because gun violence is not a rare occurrence. A random sample can be chosen and data on the outcome and exposures/risk factors can be gathered at the same time to provide the information needed. This type of study design is also good to use for planning since it is estimating the prevalence of gun violence. An ecological study would not have worked for this study because prevalence of gun violence is being examined at an individual level in one location. A cohort study could not be used for this project because we are looking for the prevalence, not incidence, and there is not one exposure being studied. Cohort studies are not good for studying multiple exposures. A case control design would not work for this project because we are not selecting participants based on their disease status then finding out past exposure to the disease. Randomized control trial (RCT) would not work for this project because we are not changing the natural occurrence of the outcome by manipulating the exposure. The investigators are not intervening, so RCT would not be acceptable for this study. 
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Study participants:

The target population is Richmond city individuals, while the sample population will be 1,000 random individuals that are residence with the city zip code of 23298. Data collection will be done from random door-to-door questionnaire. The questionnaire will collect information on the outcome of gun violence, the exposures/risk factors, and if the study had any, cofounders. The questions will be sufficiently specific toward period prevalence (i.e., have you been exposed to gun violence in the last 12 months). This is a good representation of the population but may have a more difficult response rate due to people not wanting to answer the door. I will do everything to reduce the non-response rate because it will be another source of bias in my study. The estimated non-response rate is 11%, keeping the number under 20%, and allowing room for drop-out throughout the study makes the response percentage good. 

Data collection 

The outcome variable is measuring the presence or absence of gun violence. This study has a single outcome with multiple risk factors/exposures to access which risk factor may put an individual at higher risk to be exposed to gun violence. The risk factors for this study as determined by previous research causing increased likelihood of gun violence are gender, age, race, neighborhood environment, socioeconomic status, economic opportunity, and social mobility. These risk factors will be measured with the questionnaire.
Neighborhood environment will be measured by the crime rate statistics in the area compared to similar zip codes crime rates, the frequency of police cars patrolling the streets compared to similar zip codes, the number of abandoned houses and storefronts compared to those that are occupied, and the number of rental properties compared to those who are occupied by the owner. Socioeconomic status will be determined by the individual’s income, education level, and occupation. Economic opportunity will be measured by career opportunity available and average pay wage of jobs in the zip code being surveyed. Social mobility will be measured by the association between parents’ and adult children’s socioeconomic standing, where higher association means less mobility. There are no cofounders for this study due to having multiple risk factors that are all being accessed to see if they have an impact on being exposed to gun violence. If there were any cofounders used for this study a logistic regression would be used to adjust for them. 

Possible sources of errors 

To try and keep information bias at a minimum, the representative asking the questionnaire to the individuals will be trained to ask the questions the same way with each individual. Having a representative go door-to-door to ask the questions may help improve the response rate by less people wanting to turn down a face versus filling out a questionnaire on their own that was put in the mailbox. Adopting standardized and validated methods when the questionnaire is being reviewed with each individual may also help minimize representative bias. Using a local hospital, like VCU, may not work because it may cause an overestimation of selection bias by recruiting individuals who have come in contact with gun violence due to the location of the study population being where people go when they are injured. Using grade school children as the study population may cause an underestimation of selection bias due to research explaining most gun violence victims are teens or adults. Sample volunteers are also not best to use because it is more likely for people to volunteer who have been a victim of gun violence since they have been through the outcome already and may want their voice heard on the subject, and this may cause overestimation of selection bias. 

Time frame

One year will be sufficient time to complete the study due to the bulk of the study being questioning the study population then analyzing the exposures to the outcome.

Ethical consideration 

Informed written consent was obtained from all participants. Participants were able to drop-out at any time with no questions asked. Bias was controlled to the best of the investigator’s ability. There was no conflict of interest with the investigator and the subjects. The study was reviewed and approved by the Regional Research Committee.

Part III: Proposed findings and their possible impact 

For this study, prevalence is used to measure the analysis of the outcome, which is gun violence. Prevalence is the number of affected persons present in the population at a specific time divided by the number of persons in the population at that time. This will provide us with a proportion or percentage. The measure of association between a putative risk factor and the outcome is done by odds ratio. The odds ratio identifies the exposure between those with the outcome and those without. Odds ratio is calculated by multiplying those who have been exposed and have the outcome by those who have not been exposed and do not have the outcome. Then take the number of cases that have been exposed without the outcome and multiple it by those who have not been exposed but have the outcome. Divide the two numbers together to get the odds radio. 
This study does not have any cofounders due to having multiple risk factors that are all being accessed to see if they have an effect on being exposed to gun violence.
Finding the prevalence of gun violence will be helping with decision makers with planning in the future because knowing the proportion of people who have the outcome associated with the risk factors being studied in this project may reduce the outcome of gun violence with the same risk factors in other communities. 
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