
  

 

 

 

AN INVESTMENT IN PUBLIC SAFETY:  

DO DHS ASSISTANCE TO FIREFIGHTER‘S GRANTS LEAD TO A REDUCTION IN 

FIRST RESPONDER INJURY RATES? 

 

 

 

 

 

 

 

A Thesis 

submitted to the Faculty of the 

Graduate School of Arts and Sciences 

of Georgetown University 

in partial fulfillment of the requirements for the 

 degree of  

Master of Public Policy 

In the Georgetown Public Policy Institute 

 

 

 

 

By 

 

 

Eric Goldstein, B.A. 

 

 

Washington, D.C.  

April 15, 2010 

 

 

 

 



ii 
 

AN INVESTMENT IN PUBLIC SAFETY:  

DO DHS ASSISTANCE TO FIREFIGHTER‘S GRANTS LEAD TO A REDUCTION IN 

FIRST RESPONDER INJURY RATES? 

 

Eric Goldstein, B.A. 

Thesis Advisor: Katie Fitzpatrick, Ph.D 

 

 

ABSTRACT 

 

 

Since 2001, the federal government has authorized over $5 billion in grant awards to local fire 

departments for the improvement of public safety capabilities. These federal grant funds have 

provided departments with equipment, apparatus and training which they would have otherwise 

been unable to afford. However, neither the federal government nor grant recipients have been 

able to identify a method to quantify positive outcomes from grant awards. The need to evaluate 

the efficacy of this grant program and revise programmatic guidance and policies to maximize 

award effects has been noted by both the administering agency and independent reviewers. Using 

a national fire incident database (NFIRS), this paper uses regression techniques to examine 

whether receiving an Assistance to Firefighter‘s Grant impacts the rate of three common injury 

types: burns, injuries due to vehicle accidents, and cardiac events. Multivariate regression 

indicates significant effect on cardiac and burn injury rates in the year after grant receipt; 

however, this effect is diminished in subsequent years. An analysis of grant effect on injuries due 

to vehicle accidents implied that training and experience may have a more significant impact 

than grant receipt.   
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Introduction  

 

Traditionally, the response to an emergency, from an elderly man with chest pain to a terrorist 

attack, was the singular role of local responders; the citizens of a given jurisdiction relied entirely 

on their local fire department, ambulance service and police department to arrive expeditiously 

and mitigate the situation effectively. A century after a panicked father could yank a pull box and 

request the response of clanging horse-drawn fire engines, America‘s emergency response 

system has changed only marginally in the years hence. The vast majority of incidents are 

managed by local responders, who are funded largely by the jurisdiction or area they serve. 

When required, localities call for assistance from neighboring departments using standing 

agreements and communications networks. The influence of regional, state and federal 

stakeholders in emergency response has traditionally been limited to retroactive funding support 

for expenses incurred during a significant disaster and the development of training programs and 

standards. However, the past decade has seen an emphasis on the policies and programs 

supporting preparedness and response at the local, state and national level.  

 

As fire departments across the country are asked to mitigate an increasing array of hazards with 

finite personnel and resources, there are a limited number of interventions which can affect the 

outcomes of both daily incidents and all-hazards crisis. One of the few tools city managers and 

elected officials have to improve their jurisdictional public safety is the power of the purse: the 

ability to increase funding for staffing, equipment and training. However, the past decade has 

seen a steady decline in local funds for public safety, as reduced tax revenues force tightened 
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budgets across the county.  As local governments struggle to adequately support their first 

responders, the Assistance to Firefighter‘s Grant program has enabled local governments to 

utilize federal grant dollars to improve the operational safety and effectiveness of their fire 

departments.  Ensuring that American fire departments are prepared, trained and equipped to the 

highest possible standard should be a major goal of legislators at all levels of government; 

however, the fire service must provide the empirical evidence to support increased funding. To 

this end, a quantitative and unbiased analysis of budget interventions will provide a valuable tool 

to align the evolving needs of the fire service with the accountability required to justify a given 

investment.    

 

The 9/11 attacks led the federal government to review its commitment to supporting local 

responders.   The recognition of an omnipresent terrorist threat precipitated structural and policy 

changes at the federal level, with concomitant trickle-down to state and local agencies. In 2002, 

the Department of Homeland Security (DHS) was created out of 23 disparate agencies, with the 

mandate to lead the unified national effort to secure the country and preserve our freedoms, 

including preparation for and response to all hazards and disasters. This mission required a 

holistic assessment of vulnerabilities, and the development of programs and policies to both 

prevent cataclysmic disasters and provide first responders with the coordination and resources 

required to effectively mitigate an all-hazards array of threats. In the years immediately after 

9/11, the federal government engaged in an unprecedented effort to ensure the nation was 

prepared for another terrorist attack and gave significant assistance to local fire departments, 

undoubtedly saving lives and improving public safety.  
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However, the cumulative hindsight gleaned through major disasters and eight years of grant 

programs yields an uncertain verdict on federal assistance programs. The quandary facing those 

involved in the prevention of, response to and recovery from any disasters on American soil is 

how best to utilize the diverse assets at all levels of government to reduce the impact of the 

inevitable emergency. Although federal programs have offered myriad methodologies of 

analyzing and improving preparedness and response, the creation of federal programs to provide 

direct funding to local fire and emergency medical services (EMS) departments holds perhaps 

the greatest potential. Understanding that the primary responsibility for protecting America rests 

with the responders who serve their communities on a daily basis, federal programs supporting 

local responders are an invaluable tool, especially when supported by empirical evidence 

demonstrating their efficacy. 
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Motivation/Background  

The effectiveness of a fire department is difficult if not impossible to objectively quantify. 

Unlike law enforcement agencies, which can demonstrate specific targets for arrests, crime rates, 

and contraband seizures, there is no national dataset or metrics to evaluate fire departments. This 

problem is compounded by the rapidly evolving mission of local fire departments. While 

originally designed to suppress, and later prevent, structure fires, the current mandate 

encompasses emergency medical services, specialized rescue, and hazardous materials 

mitigation, along with fire suppression and rescue. The diversification of the fire department 

mission has caused a reduced emphasis on structural firefighting, as departments are forced to 

divide resources to respond successfully to all potential incidents. As fire departments gain 

additional responsibilities, complicating the development of overall success metrics, there has 

been no established standard to quantify a fire departments efficacy in responding to their core 

competency, structure fires.  

 

This can be explained by several major factors. First, it is difficult to determine precisely what 

comprises a successful outcome at a structural fire incident. Property loss and citizen fatalities or 

injuries are poor metrics, since there is no reliable method to evaluate the impact of the fire 

department once they arrive on scene (property loss or death post-arrival vs. pre-arrival). 

Without this comparison, the only potential evaluative data consists of proxy information such as 

response time to an incident. Lacking tested success metrics, any attempts to provide additional 

funding or design programs to improve departmental efficacy are inherently speculative. This 
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has proven troublesome for the fire service as it attempts to lobby local officials as well as 

Congress for increased resources.  

 

Although it makes intuitive sense that more firefighters, newer equipment and advanced training 

lead to positive outcomes, it is difficult to empirically test this hypothesis. A recent study 

conducted by the Heritage Foundation attempted to correlate the receipt of grant funding with a 

decline in firefighter and civilian injuries and fatalities. However, without first constructing a 

cognitive outline of why an outcome variable occurs, it is difficult to presuppose that an 

intervention would have a measurable effect on those same variables. A useful heuristic is to 

conceptualize fire department activities as a vehicle dashboard, and a budget intervention as a 

change to the vehicle engine. The question which must be answered is what indicators on the 

dashboard will be affected by this change, and how the positive changes can be maximized.  

 

The dangers inherent to structural firefighting have been well-documented. Around 100 

firefighters die every year in the line-of-duty, and thousands are injured in the performance of 

their work. Given the exigencies of their tasks, firefighters bear a certain level of risk every time 

they respond to an incident.  As occupational safety standards, protective equipment and training 

programs have improved over the years, the threshold of acceptable risk has declined, 

concomitantly with rates of firefighter mortality and morbidity.   
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However, after declining dramatically over the past 50 years, firefighter fatality rates have 

plateaued over the past decade. This presents a concerning trend. Only one-fifth of firefighter 

fatalities occur as a direct results of products of combustion; from the omnipresent risk of 

flashover, of building collapse, of disorientation, which can never be completely eliminated from 

the fire service. However, this leaves 80% of firefighter fatalities attributable to other sources, in 

a significant proportion due to excessive strain or exertion and vehicle accidents. Additionally, 

there is a consistent proportion of around 20% of firefighter fatalities and injuries each year 

attributable to fireground burns. The fatality plateau therefore presents a quandary for the fire 

service: specifically, what novel interventions can reduce the firefighter fatality and injury rates 

to the minimal possible level, accounting for inherent risk.  

 

When examining the preponderance of firefighter fatalities and injuries due to seemingly 

preventable occurrences, the potential for targeted interventions is inherently limited, and the 

allocation of substantial federal funds must always be met with educated skepticism. However, 

the potential of the AFG program to improve specific firefighter injury rates over the short-term 

would demonstrate significant efficacy and encourage broader investment in the long-term. 

There is great potential for the development of novel evaluative metrics and policy revisions to 

ensure the best use of federal funds.   This study assumes that there will be no panacea for an 

immediate and permanent reduction in firefighter injuries and fatalities. Nonetheless, increased 

funding for fire departments, when effectively distributed and comprehensively evaluated, is one 

of the few public policy interventions with the potential to protect both responders and the 

citizens they serve. 
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Background of the Assistance to Firefighters Grant Program 

The Assistance to Firefighters Program was introduced in Congress in 1999 subsequent to 

lobbying by fire service industry groups, as well as state and local governments, claiming that 

budget shortfalls were reducing the public safety of their communities. However, the bill was 

unable to attract the needed votes until it was included as a rider to defense legislation.  The 

Assistance to Firefighters Program, also known as the FIRE Act grant program, was established 

by Title XVII of the FY2001 National Defense Authorization Act (P.L. 106-398).  P.L. 106-398 

outlined the mandate of the nascent FIRE Act program, stating  

―AUTHORITY.—In accordance with this section, the Director may— ‗‗(A) make grants 

on a competitive basis directly to fire departments of a State, in consultation with the 

chief executive of the State, for the purpose of protecting the health and safety of the 

public and firefighting personnel against fire and fire-related hazards‖  

 

P.L. 106-398 set out broad categories on which the federal funds could be spent, including  

hiring additional firefighting personnel, training current personnel, establishing wellness and 

fitness programs for firefighting personnel to ensure that the firefighting personnel can carry out 

their duties,  acquiring additional firefighting vehicles, acquiring additional firefighting 

equipment, including equipment for communications and monitoring, acquiring personal 

protective equipment required for firefighting personnel by the Occupational Safety and Health 

Administration,   modifying fire stations, fire training facilities, and providing incentives for the 

recruitment and retention of volunteer firefighting personnel (Kruger 2005).  

 

Prior to the AFG program, fire departments received the entirety of their grant funding from 

municipal or fire-district allocations. The AFG program uses a need-based qualitative metric to 

evaluate grant applications. Applicants are required to complete a comprehensive application 
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outlining the gap to be mitigated by grant receipt, and how the grant will improve their 

operations or safety. From the AFG Program Guidance:  

―The AFG authorizing legislation requires DHS to take into account the benefit to be  

derived from the costs of the grant activity when considering each application for award.  

DHS has determined that the frequency of use and the size of population protected are  

both a measure of benefits that could be derived from an award. Therefore, for each  

activity below, DHS will provide a higher level of consideration to departments with  

significant levels of incidents and to departments that protect large populations relative to 

other applicants, regardless of the type of community served. Departments that have low 

call volume and/or that serve small communities will receive lower consideration.‖  

 

The AFG Program Guidance released each year provided divided emphasized target areas 

depending on the perceived need of the fire service. While the AFG program does not release 

statistics on the percentage of applicants awarded grants, between 3,000 and 5,000 individual 

awards have been distributed each year.  

   

P.L. 106-398 began modestly, allocating only $100 million for FY2001 and $300 million for 

FY2002. However, after the 9/11 attacks the FY2002 Department of Defense Authorization Act 

(S. 1438) was amended to substantially increase funding levels for the Assistance to Firefighters 

Program. The Fire Act program was re-authorized for $900 million per year through FY2004. 

Critically, the mission of the grant was subtly changed to focus on equipment and training to 

help firefighters respond to a terrorist attack involving weapons of mass destruction. These 

changes were codified as P.L. 107-107 on December 28, 2001. During the next reauthorization in 

2004, the Administrator of the United States Fire Administration was given management 

authority over the program, and the new bill sought to increase the current award caps for grant 

recipients, while reducing required cost-sharing nonfederal matches in an effort to reach a 
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broader array of recipients. H.R. 4200 was signed into law (P.L. 108-375) on October 28, 2004 

(Kruger 2005).  

 In the nine years since the passing of P.L. 106-398, nearly $5 billion has been appropriated to 

the fire grant program. The Fire Act statute was reauthorized in 2004 (Title XXXVI of P.L.  

108-375) and provides overall guidelines on how fire grant money should be distributed.  

On February 17, 2009, the American Reinvestment and Recovery Act (ARRA) included an 

additional $210 million in firefighter assistance grants for improving or constructing fire stations, 

provided that 5% is set aside for program administration and set a hard cap on individual grants 

of $15million. For FY2010, the Obama Administration is proposing $170 million for fire grants, 

a 70% decrease from the FY2009 level. The total amount requested for firefighter assistance 

(AFG and SAFER) is $590 million, a 24% decrease from FY2009. The House-passed FY2010 

Department of Homeland Security appropriations bill (H.R. 2892) provided $810 million for 

firefighter assistance, and the Senate-passed version of H.R. 2892 also provided $810 million for 

firefighter assistance, including $390 million for AFG.  
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Literature Review 

The fire service has conducted and commissioned research regarding the frequency and causes of 

firefighter injuries and fatalities. The activities most likely to result in injury were identified in a 

2004 RAND Technical Report (Bartis 2004), which reviewed firefighter injury and fatality data 

by nature of injury, incidence of injury, activity in which the responder was engaged when 

injured, and seriousness of injury.  The activities deemed most likely to result in injury were 

identified as fireground suppression and riding in a vehicle, as well as possessing risk factors for 

cardiac events. The dependent variables utilized in this thesis are drawn from the empirical 

studies of injury incidence conducted by Bartis and similar studies.  A study commissioned by 

the International Association of Firefighters expanded upon the RAND study by seeking to 

identify and quantify the major factors that contribute to firefighter line-of-duty injury (Moore-

Merrell, 2008). The study attributed the majority of line-of-duty injuries to ―lack of situational 

awareness (37.3%), lack of wellness/fitness (28.5%), and human error (10.6%). Contributing 

factor clusters identified explain 94.49% of firefighter LOD injury in the departments studied 

between the years of 2005-2006.‖ These findings are critical for any empirical analysis of the 

AFG program, because federal funds designed to reduce negative outcomes in the fire service 

must be targeted explicitly toward the most common causal factors. The dependent variables 

utilized in this thesis, as discussed, are directly related to the situational issues discussed in the 

IAFF study.  

 

The need to reduce the rate of firefighter injury rates makes intuitive sense: more healthy 

responders to protect American‘s communities, and the obligation of policymakers to ensure that 

those risking their lives are kept as safe as possible. In 2004, the National Institutes of Standards 
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and Technology (NIST) added another useful element to this framework in a paper outlining 

―The Economic Consequences of Firefighter Injuries and Their Prevention.‖ This paper reviewed 

major injury categories, their financial impact on fire departments and municipalities, and 

potential methods of injury prevention.  Although some of the data in this study is from 

international sources, the report concludes that firefighter injuries may cost governments $830  

million to $980 million in direct and indirect costs
1
. It is relevant to note that this cost is 

substantially more than the annual Congressional allocation in AFG funding, so the grant 

program may be cost-neutral if it is shown to reduce the costs incurred by local and state 

government.    

 

Although dated, any literature review concerning the fire service would be remiss if it did not 

discuss the final report of the National Commission on Fire Prevention and Control, entitled 

―America Burning.‖ Released in 1973 and partially revised in 1987, this seminal work provided 

the first comprehensive overview of the prevalence of fires in America, and analyzed fire 

occurrence by population density, socioeconomic status and racial composition.  Smaller studies 

have attempted to repeat the methodology of ―America Burning‖ in the years hence, but this 

study laid the groundwork for research methods clearly showing the correlations between 

density, poverty, minorities, and fire prevalence.  

 

Another valuable resource is two reports published by the Federal Emergency Management 

Agency in 2002 and 2005 analyzing the specific requirements of the American fire service and 

how federal programs could best support these needs. This study was mandated by PL 106-398 

                                                           
1
 Direct costs include medical bills and Workman‘s Compensation claims, indirect costs include overtime to backfill 

for injured personnel.  
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and requested again in a subsequent reauthorization.  This study provided a detailed profile of the 

fire service, and identified measurable shortcomings such as lack of staffing, inadequate 

equipment and localized inability to manage complex incidents. The Assistance to Firefighter‘s 

Grant program has been designed in part to mitigate the deficiencies identified in these reports. 

The outcome variables in this thesis are indicators to identify progress in reducing the negative 

impact of poor equipment and apparatus on the fire service.  

 

 Finally, the United States Fire Administration (USFA), the National Fire Protection 

Administration (NFPA) and the National Fire Data Center have published annual or biennial 

reports outlining the prevalence and causes of firefighter injury in the United States. These 

reports have provided the analytical and quantitative framework required to determine the correct 

interventions to both improve positive and reduce negative outcomes within the fire service.  

Specifically, national injury reports have identified the leading causes of firefighter injury to be 

cardiac events, vehicle accidents, and burn injuries. Therefore, these injury types should show 

the greatest reduction across the fire service when targeted through a grant investment.  

 

There is a small literature evaluating the Assistance to Firefighters Program, and the majority of 

the work previously conducted has used limited empirical data. The sole study to conduct a 

holistic look at the program was commissioned by DHS and conducted by the National Academy 

of Public Administration (NAPA) (Brookes 2007). This study found that AFG grants led to the 

purchase of equipment deemed necessary to efficacious response, however no measurable 

outcome changes were observed from before and after grant receipt.  The study also encouraged 

a renewed focus on National Preparedness objectives, fire prevention instead of response and 
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mitigation, regional cooperation, and improved data gathering. Although the study is 

comprehensive and contains numerous useful recommendations, it does not use data-driven 

analysis to determine the efficacy of the program as it is currently constructed; it instead offers 

ideas for novel programmatic components.  

 

 A more targeted approach was adopted by the Heritage Foundation (Muhlhausen 2009), which 

concluded that AFG grants used to purchase firefighting equipment, vehicles, and fitness 

equipment failed to reduce firefighter deaths, firefighter injuries, civilian deaths, and civilian 

injuries. Although this study was rigorously conducted and controlled for myriad covariates the 

outcome variables utilized in the study potentially biased the results. Specifically, the number of 

firefighter deaths directly attributable to fireground activities is too small to utilize as an effective 

indicator for grant efficacy, as approximately thirty fatalities a year are due to fireground 

activities (NFIRS 2008). Additionally, this report did not establish the intuition as to how grant 

receipt would reduce civilian death or injury, because there is been no prior empirical research 

connecting grant receipt to any metrics of firefighting effectiveness.  

 

In 2009, the Congressional Research Service published the only comprehensive history of the 

grant program. The CRS report outlined the legislative history of the program and the allocation 

fluctuations in five re-authorizations. The report additionally provided Congressional 

considerations, focusing especially on how local budget deficits will make federal support even 

more important. CRS also briefly discussed various methods of program evaluation, and remarks 

upon the qualitative nature of previous analysis and the need for more rigorous empirical 

evidence. Importantly, CRS did note that under the Bush Administration‘s the Program 
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Assessment Rating Tool (PART)  for assessment year 2007, the fire grant program received a 

rating of ―Effective,‖ (an improvement from the previous rating of ―Results Not Demonstrated‖). 

The PART directed DHS to conduct a three-part improvement plan: establishing a continuing 

strategic planning process, improving program transparency, and increasing outreach.  

   

Shortly after the creation of the AFG program, the United States Fire Administration 

commissioned the United States Department of Agriculture (USDA) to conduct a programmatic 

evaluation. The USDA concluded that the grant program was ―highly effective in improving the 

readiness and capabilities of firefighters across the nation. Many positive comments on the 

programs value and success were received during the survey process‖ Although this study 

provides some good background of grant applicant goals and feedback, the analysis is entirely 

qualitative and anecdotal, and so is not particularly generalizable to program efficacy.  

 

Unlike previous studies, this paper utilizes quantifiable outcome variables based upon prior 

firefighter morbidity research to identify the most likely effects of grant receipt on the target 

department. Utilizing multivariate regression controlling for fixed effects, this approach will 

provide results that evaluate the grant program as well as provide a template for future research. 

The qualitative and basic empirical groundwork has been developed through the prior literature; 

this paper strives to expand upon this foundation by analyzing interventions to improve 

outcomes on the fireground and during response.  
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Analysis Plan 

The conceptual framework underlying this thesis is the potential reduction in specific firefighter 

injuries due to the utilization of grant funds for related equipment and programs. The specific 

question of interest is whether receiving a FEMA Assistance to Firefighter‘s Grant is associated 

with a reduction in injuries due to burns, vehicle accidents and/or cardiac events.  To determine 

the effect of receiving a grant, several models were used to analyze the prevalence of specific 

injury types. All models focus on two primary groups. Group 1 (control) consists of firefighters 

who were injured in the line-of-duty due to thermal  burns, vehicle accidents or cardiac events, 

and whose fire department did  not receive an AFG grant prior to the injury. Group 2 (treatment) 

consists of firefighters who were injured in the line-of-duty due to burns, vehicle accidents or 

cardiac events, and whose fire department received an AFG grant prior to the injury. All three 

equations use fixed effects models to control for unobserved aspects of the fire department.   

 

The dependent variable is continuous and combines relevant injury variables from NFIRS 

Version 5.0, which is the newest platform introduced in 2003. The primary variable of interest 

indicates whether the injured firefighters department received an AFG grant prior to injury. Since 

departments did not receive a grant every year, there is individual and time variation in this 

variable. One and two year lags are utilized in all models to represent the expected time required 

for a grant investment to have a measurable effect.  

 

For the basic fixed effect model, the effect of grant receipt on firefighter injuries in the year in 

question for a given fire department is compared with injuries in all other years.   Covariates to 

control for fire department characteristics such as overall responses and number of structure fires 

are incorporated from relevant NFIRS models, and state-specific information for training and 



16 
 

fitness standards as well as apparatus age is incorporated from the USDA Fire Service Needs 

Assessments. Additionally, all models incorporate state fixed effects to control for state-level 

characteristics that affect fire department functions, as well as year fixed effects to control for 

common time shocks that may affect fire departments. The fire department fixed effects control 

for immutable characteristics of a department, such as management, training and motivation, 

which are not considered within other variables.   

The general equation used for all three models is:  

Outcomeit= β0 + β1Grantit + β2xit +εit 

The following common controls were included in Xit variables for all models: 

Variable Description 

Age Continuous variable representing average age 

for firefighters. 

Career Dummy variable representing the 

Career/Volunteer status for firefighters. 

Male Dummy variable representing the gender of 

representative firefighters. 

Number of Fires Continuous variable representing the number 

of structure fires responded to in a given year 

by a specific fire department (FDID). 

Total Incidents Continuous variable representing the number 

of incidents in a given year for a specific fire 

department (FDID). 

Percentage with Fitness Programs Continuous variable measuring the percentage 

of departments within a given state which have 

an established fitness program. 

Percentage with Training Programs Continuous variable measuring the percentage 

of departments within a given state which 

report that their members are ―adequately 

trained‖. 

Percentage Career Continuous variable measuring the percentage 

of departments within a given state which are 

100% career. 

Percentage Apparatus Over 20 Years Continuous variable measuring the percentage 

of departments within a given state with 

frontline apparatus over 20 years old.  
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Model 1 tests whether AFG grant funds have led to wellness and fitness improvements, as 

measured by a decrease in cardiac events in the years after grant receipt. A potential concern 

with this model is the length of time it may take for improved personal wellness to be 

demonstrated in a concrete outcome variable such as cardiac events, as well as the dataset‘s 

inability to differentiate the specific use of a grant allocation.  To address the former, lagged 

grant receipt variables for one, two and three years are introduced to isolate the maximum effect 

of a grant in the years for which data is available. The dependent variable is a measure which 

combines several responses to a three NFIRS Symptom variables and one NFIRS Cause 

variable: Stroke, Cardiac Arrest, Cardiac symptoms and Cardiac Overexertion. A continuous 

variable for number of structure fires and the number of total incidents responses is used in 

certain regressions to control for the activity level of a given department, as those departments 

which respond to more fires are more likely to experience burn injuries. 

 

Model 2 tests whether AFG grant funds have led to a reduction in burn injuries incurred in the 

line-of-duty. The dependent variable is the number of burn injuries, with all NFIRS burn codes 

combined. A potential concern with this model is that many AFG recipient departments are in 

rural or suburban communities in which the number of structure fires is highly limited. 

Additionally, better Personal Protective Equipment (PPE) may increase the confidence of 

firefighters and cause them to take more risks, perversely increasing the likelihood of burns. As 

stated earlier, the inability to isolate department use of grant funding limits the specificity of the 

model.  Certain regressions within Model 2 include a control variable for the number of structure 

fires to minimize the influence of busier departments.  
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Model 3 tests whether AFG grant funds have led to a reduction in injuries due to vehicle 

accidents. The conceptual basis for this model is an empirical test of whether safety 

improvements in apparatus over the past twenty years (seatbelts, improved emergency lighting, 

enclosed cabs) have affected injuries due to vehicle accidents. However, a potential concern with 

this model is presence of confounding variables such as traffic density and driver training. A 

variable which aggregates total incidents by fire department is used to control for overall 

department responses and reduces the influence of this concern. This variable is drawn from the 

NFRIS Basic Incident Module, and incorporates the total number of incident submissions 

reported in a given year for each department represented in the Fire Service Casualty Module.   

The dependent variable is a combination of NFIRS Factor variables to include both apparatus 

drivers and passengers injured while riding in a vehicle.  
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Data and Methods 

 

The primary dataset is the National Fire Incident Reporting System (NFIRS). This database is 

administered and maintained by the National Fire Data Center, part of the United States Fire 

Administration (USFA). The USFA is in turn a subsidiary agency of the Federal Emergency 

Management Agency (FEMA).  NFIRS is a nationwide web-based portal through which fire 

departments can submit reports on all emergency incidents.  The NFIRS represents the world's 

largest database of fire incident information. State participation in NFIRS is voluntary, but all 50 

states and the District of Columbia report NFIRS data. In addition, beginning in 2001 the USFA 

mandated that all departments applying for federal grant funding must demonstrate 100% NFIRS 

usage for 12 months prior to grant submission.  Additionally, NFIRS injury data is often used to 

corroborate medical records and workers compensation claims, so the injury data can be 

expected to have a higher reporting rate than overall incident reporting. Nationally, over 21,000 

fire departments report in the NFIRS each year, and participating departments report an average 

of 14 million incidents and 1 million fires annually.  

 

The sample is therefore a self-reported but representative sample of all fire departments, and by 

extension firefighters, in the United States. Data from the years 2003-2008 is analyzed for 

several reasons. This time period reflects the AFG allocation years being examined, has a far 

higher rate of submissions due to increased reporting mandates, and utilizes the most recent 

NFIRS version to ensure variable continuity. In the NFIRS database, each individual entry 

corresponds to a single ―incident‖, which for the purposes of this thesis is either an emergency 

call or a firefighter injury. The secondary data source is published Assistance to Firefighter‘s 
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Grant program recipient data, which is merged with the NFIRS reports for recipient department 

through a unique NFIRS identification number (FDID). All data is aggregated to the fire 

department level. 

 

The NFIRS database is nationally supported by the major fire service organizations to develop a 

representative dataset to both track emerging trends and enable the production of statistical 

analysis such as this thesis. However, NFIRS introduces a number of complications for statistical 

extrapolation. As it is self-reported, there are significant gaps in the data, both geographically 

and temporally. It is apparent that larger departments, where NFIRS submission is often 

completed automatically through a common reporting tool, participate in higher numbers than 

smaller and more rural departments. The fire service does not maintain a database of firefighter 

demographics, or even a count of firefighters nationwide.  For the purposes of this thesis, I 

assumed fire departments without an injury recorded in NFIRS for a given year did not suffer an 

injury.  

 

Although the AFG requirements mandate NFIRS participation for the year prior to grant 

submission, there is no audit process to ensure submissions are representative of the actual 

department activities. The Fire Service Casualty Module, from which the dependent variables in 

this thesis are derived, is especially subject to data shortcomings. There is no federal mandate to 

report firefighter injuries, and no established standard or threshold to determine what level of 

injuries merits an NFIRS report. Finally, the lack of an audit process allows the NFIRS database 

to be ridden with typographical errors and missing data, diminishing its usefulness for statistical 

analysis. I imputed missing demographic data with valid data from the same fire department in a 
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different year, if possible. It is also important to note that the departments which received an 

AFG grant but did not report an injury through the NFIRS database did not have any supporting 

demographic or covariate information. For these departments, state-level data from the USFA‘s 

State-Level Needs Assessment was imputed to reduce the number of missing variables, but this 

method may not accurately reflect the circumstances of every department.  Due to these deficits, 

the robustness of the dataset and the ability to derive statistically significant results and resultant 

policy conclusions is diminished. 

 

Additionally, it is appropriate to note that the dependent and independent variables in this study 

have never before been linked as causal or correlative factors. The AFG Congressional 

authorization, as well as the grant guidance, has not specifically outlined metrics to evaluate 

grant efficacy, nor desirable outcomes subsequent to grant receipt. Due to this lack of 

programmatic guidance, the fire service has not developed the data needed to conduct replicable 

and useful statistical analysis. Recommendations for the future data needs of the fire service are 

discussed in the conclusion to this thesis. 
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RESULTS 

Descriptive Statistics 

 

The sample represents all fire departments with at least one injury in the line-of-duty between 

2003-2007 and those fire departments without a reported injury but who received a grant. For the 

5 years in question, approximately 80,000 injuries were reported using NFIRS. This is 

substantially less than the estimated 600,000 line-of-duty injuries which occurred in the period 

(NFPA 2006), a difference attributable to the self-reporting selection bias of NFIRS, a data 

weakness discussed above.  As shown in column 1 of Table 1, the demographic statistics within 

NFIRS are largely congruent with similar studies of the American fire service. The average age 

of a firefighter in a fire department reporting an injury within NFIRS is 35.1. The representative 

firefighters within the NFIRS injury database were approximately 95% male, which is very close 

to the national average.  Within the NFIRS injury database, 83% of firefighters represent career 

fire departments. For the purposes of this thesis, variables were developed which measure the 

operational activity of departments which submitted injury reports into the NFIRS database. 

From 2003-2007, fire departments which utilized the NFIRS database responded to, on average, 

49.6 fire incidents and 156 total incidents per year. 

 

For those departments which received an AFG grant (shown in column 2 of Table 1), the age and 

gender variables were similar to the national average, 37.2 and 97.9% respectively. 79% of grant 

recipients represented in the NFIRS injury database were affiliated with career fire departments. 

This can likely be explained by the documentation and grant writing requirements of Fire Act 

Grant application, which may exceed the resources of volunteer fire departments. This statistic 
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also conflicts with national averages, which show that 73% of firefighters are volunteer (National 

Volunteer Fire Council, 2004). The NFIRS database over represents career firefighters due to the 

greater reporting frequency of career departments, which have the resources to ensure injury 

submission.  

 

For those departments which did not receive a grant (shown in column 3 of Table 1), the age and 

gender variables were similar to the national average, with a mean age of 35.2 and the percentage 

of males at 98.2. The percentage injured firefighters from career departments which did not 

receive a grant was 83.2%, again likely an upward bias due to elevated NFIRS participation from 

career departments.  The departments which did not receive a grant responded to an average of 

38 more fires a year (120.5 to 82.7) and nearly 500 more overall incidents a year than those 

which received a grant. This can most logically be attributed to the AFG means-test requirements 

which may benefit smaller departments, as departments are required to demonstrate a specific 

financial or operational need to justify a grant request.  

 

As discussed above, information from the United States Fire Administration‘s Fire Service 

Needs Assessments were used to developed covariates estimating the statewide percentage of 

career firefighters, the percent of state firefighters with ―sufficient‖ training, and the percentage 

of statewide fire departments with an established fitness program. Departments which received 

an AFG grant were less likely to have trained personnel and have career firefighters, but there 

was no difference in the likelihood of having an established fitness program. Again, these 

differences can be attributed to the AFG grant guidance which benefits departments lacking 

resources. Additionally, it is important to note that while the definition of a career firefighter is 
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well established, training standards are state or local, and therefore may be defined differently 

within the sample, and there is no universal standard for a firefighter fitness program.  

Table 1 

Descriptive Statistics for Fire Departments in NFIRS Fire Service Casualty Database, 

2003-2007 

Variable Overall Fire 

Departments  

(1) 

Grant-Recipient 

Fire Departments 

(2) 

Non-Grant Fire 

Departments 

(3) 
Cardiac Injuries  

 

 

1.6% 

(n=81,520) 

2.1% 

(n=16,180) 

1.4% 

(n=65070) 

Burn Injuries 

 

 

2.5% 

(n=81,250) 

3.4% 

(n=16,180) 

2.2% 

(n=65,070) 

Vehicle-Related Injuries 

 

 

.08% 

(n=81,250) 

.01% 

(n=16,180) 

.01% 

(n=65,070) 

Injuries reported in Male firefighters 

 

98.1 % 

(n=81,250) 

97.9 % 

(n=16,180) 

98.2 % 

(n=65,070) 

Injuries reported in Career firefighters 83.0% 

(n=81,250) 

79.5% 

(n=16,180) 

 

83.9 % 

(n=65, 070) 

Average Age (yrs) of injured firefighter 

 

35.1 

(n=81,250) 

35.4 

(n=16,180) 

35.2 

(n=65,070) 

Number of Fires Per Year * 49.6 

(n=59,530) 

82.7 

(n=11,649) 

41.5 

(n=47,881) 

Total Number of Incidents Per Year** 

 

156.1 

(n=51,807) 

268.45 

(n=11,256) 

124.8 

(n=40,551) 

Percentage with established fitness 

programs
# 

 

25.3% 

(n=25,145) 

25.1% 

(n=16,172) 

25.5% 

(n=8,973) 

Percentage of departments with all 

career firefighters
# 

 

8.0% 

(n=25,145) 

7.4% 

(n=16,172) 

9.0% 

(n=8,973) 

Percentage of departments in which 

100% of members have ―adequate‖ 

training
# 

 

49.9% 

(n=25,145) 

48.4% 

(n=16,172) 

 

59.9% 

(n=8,973) 

* Source: NFIRS Fire Incident Database, 2003-2007 

** Source: NFIRS Basic Incident Database, 2003-2007 

# Source: United States Fire Administration Statewide Needs Assessments, 2005 
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A potential concern in any grant evaluation is the possibility of inherent differences between 

grant recipients and non-recipients. To identify the presence of this confounding factor, I 

examined fire departments in the year prior to receipt of a grant and compared them to fire 

departments in the same year that did not receive a grant. In the demographic variables utilized 

in this thesis, there were no significant differences in age, career status or gender between fire 

departments that received a grant in the following year and other fire departments that year. 

Departments which received a grant went to a slightly higher number of fires, but there was no 

significant difference in the number of total incidents. Furthermore, there were no significant 

differences in injury rates between fire departments that received a grant in the following year 

and non-recipient departments.  It appears that selection bias in which fire departments receive 

grants should not drive my results. 

 

Regression Analysis 

Multivariate regression was used to determine the effects of receiving an Assistance to 

Firefighter‘s Grant on targeted injury rates. Additional covariates were introduced to determine 

the impact of non-grant variables. Results of the regression models are discussed below.  

 

Cardiac Models  

I begin with firefighter injuries related to cardiac events. In a fixed effects model, receiving an 

Assistance to Firefighters Grant has a negatively statistically significant effect of 8.2 percentage 

points on having a Cardiac injury in the year of receipt. This is a large magnitude given the low 

number of Cardiac incidents reported each year in NFIRS (approximately 1,300). However, the 

two-year lag of grant receipt found no significant effect. Incorporating a covariate for the 
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percentage of fire departments in a state with established fitness programs maintained the same 

magnitude and level of significance (Column 2). The covariate for fitness programs was highly 

statistically significant but had a small coefficient.  This implies that fitness programs may have 

a significant effect on cardiac injuries, but the effect is not highly quantifiable in this model. This 

effect also implies that adopted these fitness programs may have had a firefighter population 

more at risk for cardiac injuries. 

 

When covariates for the number of structure fires and the number of total incidents were 

incorporated into the model (Column 3), receiving a grant had a negatively statistically 

significant effect of 7 percentage points on the likelihood of incurring a cardiac-related injury.  In 

this model, the two year lag for grant receipt is statistically significant. The covariates for 

structure fire and total incidents were quite small in magnitude and not statistically significant. 

Incorporating controls for demographic characteristics, including age, career status and gender 

reduced the effect of receiving a grant to 5.7 percentage points (Column 4), this effect was still 

statistically significant and negative. With a two-year lag, grant receipt remains statistically 

significant. Career status had a negatively statistically significant effect of 1.3 percentage points, 

and being male was associated with a statistically significant 3.7 percentage point increase in the 

likelihood of incurring a cardiac-related injury.  

 

The regression models therefore indicate a significant impact on Cardiac injuries in the year of 

grant receipt, as well as effects two years after grant receipt. Demographic characteristics of the 

fire department also appear important to the explaining the likelihood of a reported cardiac 
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injury: career status had a negatively significant effect and being male had a positive statistically 

significant effect.  

 

Burn Models 

The second set of estimates reflects the effect of grant receipt on burn injuries and is shown in 

Table 3. In a fixed effects model, receiving an Assistance to Firefighters Grant has a negatively 

statistically significant effect of 12.7 percentage points on incurring a burn-related injury in the 

current year. The coefficients on prior year grant receipt were both insignificant and close to zero 

(Column 1). Incorporating covariates to control for the number of structure fires and total 

number of incidence (Column 2) reduced the negative effect of receiving a grant to 11.2 

percentage points; however, this effect was still highly statistically significant. However, the 

lagged variables were not statistically significant in this model.  The coefficients on number of 

structure fires and total incidents were statistically significant, but the coefficients were quite 

small.  

 

Introducing demographic variables for career status, age and gender reduced the effect of 

receiving a grant to negative 8.4 percentage points (Column 3); again, the grant variable 

remained significant When demographic variables were introduced, the lagged grant variables 

were statistically significant only when the number of fires was included in the model.  Career 

status was associated with a statistically significant 1.1 percentage point increase in the 

likelihood of incurring a burn injury. Male was associated with a statistically significant 3 

percentage increase, and age was associated with a .01 percentage point decrease in the 

likelihood of a burn injury.   



28 
 

In a combined model which incorporated the fire, total incident and demographic variables and 

included covariates to reflect departmental training and career status, the coefficient on grant 

remained consistent at a negatively statistically significant 8.4 percentage points (Column 4). 

The effect of receiving a grant in prior years was significant: a 1.2 percentage effect after 1 year 

and a .08 percentage point effect after two years. In this model gender remained statistically 

significant, while career status of injured firefighter was insignificant.  

 

The regression models demonstrate that grant receipt has a significant impact on injury rates due 

to burns in the year of grant receipt. Compared to the effect in the year of grant receipt, this 

effect is greatly diminished in the years after receipt. Once controlling for demographic and 

structural fires, grant receipt was significant with both one and two year lags.  

 

Vehicle Models  

The final outcome I consider is the effect of grant receipt on vehicle injuries. These results are 

shown in Table 4. In a fixed effects model, receiving an Assistance to Firefighters Grant has a 

negatively statistically significant effect of approximately .7 percentage points on having an 

injury caused by a vehicle accident in the current year (Column 1). The effect of receiving a 

grant in the prior year and two years prior were also negative, but small and insignificant.  

 

When additional covariates were introduced to the model in Column 2, gender and career were 

both highly statistically significant with career status having a negative effect of 3.3 percentage 

points and male a negative effect of 5.7 percentage points. The grant variables, however, were 

insignificant once controlling for these demographic characteristics. The final specification in 
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Column 3 incorporates number of fires, total incidents, and the percent of departments whose 

members receive adequate training. The effect of contemporaneous and previous grant receipt, 

however, remains small, negative, and insignificant. The introduction of a variable controlling 

for the number of apparatus over 20 years of age showed no effect on the model. Similarly, the 

variable representing departmental training showed no significance. 

 

While grant receipt did not have a large effect on vehicle-related injury rates, career status and 

gender did have a significant impact. Grant receipt was significant in the year of receipt of the 

most basic model, but the magnitude of this effect was quite small. 
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Table 2 

Regression Results- Cardiac Models with State Fixed Effects 

Dependent Variable: Rate of Cardiac Injuries in NFIRS Population 

Variable (1)  (2) (3) (4) 
Grant Receipt 

 

Grant L1 

 

Grant L.2 

-.082*** 

(.001) 

.001 

(.001) 

.000 

(.015) 

-.082***  

(.002)  

.014  

(.018) 

-.004 

(.029) 

 

-.070*** 

(.003)  

-.003 

(.003) 

-.005* 

(.003) 

 

-.057*** 

(.003) 

-.004 

(.004) 

-.01** 

(.005) 

Career    -.013*** 

(.003) 

Male    .037*** 

(.009) 

Age    .0002 

(.001) 

Number of Fires Per 

Year (x100)  

 

  .001** 

(.000) 

.001** 

(.000) 

Total Number of 

Incidents Per Year (x 

100) 

 

  .00002* 

(.000) 

.0003 

(.000) 

Percentage with 

established fitness 

programs (in 2005) 

 

 .001** 

(.000) 

 .001** 

(.000) 

Percentage of 

departments with all 

career firefighters (in 

2005) 

 

   .0002 

(.000) 

Percentage of 

departments in which 

100% of members 

have ―adequate‖ 

training (in 2005) 

   001** 

(.000) 

N 81250 25145 29020 16047 

*** p> .01 

 ** P> 0.05 

* p> 0.1. 
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Table 3 

Regression Results- Burn Models with State Fixed Effects 

Dependent Variable: Rate of Burn Injuries in NFIRS Population 

Variable (1)  (2)  (3) (4) 
Grant Receipt 

 

Grant L1 

 

Grant L2 

-.127***  

(.012) 

.01 

(.003) 

.01 

(.003) 

 

-.112*** 

(.012) 

-.001  

(.004) 

-.001  

(.003) 

 

-.084***  

( .004) 

-.005  

(.005) 

-.001  

(.006) 

-.084*** 

(.004) 

-.012** 

(.005) 

-.008* 

(.006) 

 

Career   .011** 

(.004) 

.006 

(.005) 

Male   .030*** 

(.011) 

.024** 

(.012) 

Age   -.001*** 

(.000) 

.001*** 

(.000) 

Number of Fires Per Year 

(x100) 

 

 .001** 

(.000) 

 .001** 

(.000) 

Total Number of 

Incidents Per Year (x100) 

 

 .0002* 

(.000) 

 .0003* 

(.000) 

Percentage of 

departments with all 

career firefighters
 
(in 

2005) 

 

   .001** 

(.000) 

Percentage of 

departments in which 

100% of members have 

―adequate‖ training
 
(in 

2005) 

 

   .0001 

(.000) 

N 81250 17611 16056 13104 

*** p> .01 

 ** p> 0.05 

* p> 0.1 
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Table 4 

Regression Results- Vehicle Models with Fixed Effects 

Dependent Variable:  

Rate of Fire Apparatus Accident-Related Injuries in NFIRS Population 

Variable (1) (2)  (3) 

Grant Receipt 

 

Grant L1 

 

Grant L2 

-.007***  

(.000) 

-.006 

(.000) 

-000 

(.000) 

 

-.007  

(.007) 

-.009 

(.008) 

-.006 

(.009) 

-.009 

(.008) 

-.009 

(.007) 

-.010 

(.008) 

Career  --.033*** 

(.007) 

-.034*** 

( .008) 

Male  --.057** 

(.017) 

-.048** 

(.02) 

Age  .002**  

(.001) 

.002** 

( .000) 

Number of Fires Per Year (x100)   .0004 

(.000) 

Total Number of Incidents (x100)   .00003 

(.000) 

Percentage with established fitness 

programs
 
(in 2005) 

 

   

Percentage of departments with all 

career firefighters
 
(in 2005) 

 

   

Percentage of departments in which 

100% of members have ―adequate‖ 

training
 
(in 2005) 

 

  .00002 

(.000) 

Percentage of departments with 

apparatus over 20 years of age (in 

2005) 

 

 .0001 

(.000) 

 

.0002 

 (.000) 

N 81250 25169 17164 

*** p> .01 

 ** p> 0.05 

* p> 0.1 
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Discussion 

In an effort to increase the operational capabilities of the local fire departments which provide 

the first line of protection against an array of hazards, the federal government has allocated 

millions of dollars through the Assistance to Firefighter‘s Grant program without developing the 

metrics and data requirements to evaluate program efficacy. The very nature of fire suppression 

and civilian rescue defies the utilization of simple outcomes; the presence of myriad confounding 

variables, the extreme localization of fire departments and the lack of national operating 

standards make it difficult to extrapolate the effects of a specific investment. Since analyzing 

outcomes based upon departmental efficacy is impossible, it is logical to examine the effect of 

investment decisions on the first responder.  

 

The results of this thesis offer a mixed result: grant receipt shows a significant and immediate 

reduction in the rates of Cardiac and Burn related injuries, but the lack of significance using one 

and two year lags raises concerns of the nature of grant efficacy. The gaps and misreporting 

trends present in available data weaken interpretation and subsequent policy recommendation. 

Nonetheless, this analysis presents findings for the fire service which can strengthen the ability 

of federal and local governments to design policies which better support first responder and the 

citizens they protect. 

 

Cardiac injuries are one of the most frequent and most preventable types of cardiac injuries. 

Substantial literature has discussed the tremendous cardiac strain which occur during firefighting 

activities, as well as the significant palliative effect of improved fitness and wellness. The rate of 

cardiac death and injury has plateaued over the last decade, and is therefore a pressing target for 
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policy intervention. Regression results from this study indicate that grant receipt is associated 

with an immediate drop in cardiac injury rate, indeed, given the relatively small number of 

cardiac-related injuries, an 8 percentage point reduction is a remarkable finding.   

 

A 2003 study by Kales et al. found that the prevalence of cardiac risk factors (smoking, 

hypertension and obesity) have statistically significant effects on the likelihood of cardiac death 

during firefighting activities. It is conceptually logical that programs to improve cardiac fitness 

will lead to reductions in cardiac injury and death, and these programs can be expected to have 

relatively short lagged effects given the significant difference interventions such as smoking 

cessation and fitness requirements can have on cardiac health.  

 

It is additionally notable that several studies have examined the effect of new types of protective 

equipment on the reduction of cardiac strain. While these studies have shown that equipment 

using novel materials and re-breathing technology do not have a significant effect on cardiac 

variables, there have not been studies examining whether newer NFPA 1500 compliant PPE 

causes more or less cardiac strain than non-compliant equipment. However, the immediate 

difference in cardiac injury rates between recipient and non-recipient departments may indicate a 

significant variance between the departments themselves. This difference may include omitted 

variables imputed in the grant allocation process, such as better management, a stronger culture 

of safety and wellness, or closer adherence to NFPA training standards. It is impossible to 

determine with the available data how much of the immediate reduction in Cardiac injuries can 

be explained by inherent departmental factors and how much by the grant itself.  
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The policy implications are therefore twofold: the need for an assessment of the particular 

mechanisms by which the AFG allocations may be significantly reducing Cardiac injury rates, 

and a more detailed profile of both recipient departments and those which did not apply for 

grants. It is important to note that while the results of this study did show a significant reduction 

in Cardiac injuries, firefighter fatalities due to a Cardiac event (a logical proxy for Cardiac 

injuries) did not fall significantly during the years in question.  

 

Burn injuries are inherently very difficult to address through material investments. Although 

newer or improved protective equipment can reduce the severity of a burn, NFIRS does not 

include a threshold for injury reports. The dataset only contains information on injury quantity, 

not quality, so a large component of equipment investment may be omitted. Additionally, a 

significant factor in incurring a burn injury depends on the tactics and training of the fire 

department. A department which has sufficient resources, personnel and experience to correctly 

ventilate a building and apply water to a fire in a safe manner will incur fewer burns per incident; 

however, departments which do not engage in aggressive interior firefighting as a matter of 

practice, although rare, will also see a disproportionately small number of burns. The data 

collected by the fire service will need to aggregate significant new variables to capture 

department tactics and training, as well as more detailed injury severity, to determine whether 

grant receipt has a significant effect on burn injuries.  

 

In this study, immediate grant receipt showed a significant reduction in burn injuries of over 12 

percentage points in some models. As with the cardiac models, there may be a significant 

difference between recipient and non-recipient departments that lead to burn injuries. Intuitively, 
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however, it is difficult to posit what these differences may be: larger departments which are more 

likely to incur burn injuries are also likely to receive at least some level of AFG allocation, and 

are far more likely to report injuries than smaller departments. The lack of significance of the 

lagged grant variables can be potentially attributed to the self-reporting bias of NFIRS: 

departments which did not submit injury reports in consecutive years would bias the significance 

of the overall sample. The data therefore supports the potentially significant effect which 

Personal Protective Equipment (PPE) purchases may have on the rate of burn injuries.  

 

Finally, results from the vehicle analysis indicate the potential need for novel metrics in 

evaluating the effectiveness of new apparatus. Vehicle purchases comprise over half of the total 

AFG allocation for the 5 years analyzed in this study. However, it is difficult to identify the 

metrics with which to evaluate new apparatus investments, because data is not available to 

record information such as total number of accidents, apparatus out-of-service time and resultant 

increases to response times or apparatus malfunction (pump or ladder failures). The core 

capabilities of fire apparatus have remained the same for decades; innovation has involved the 

introduction of novel technologies and safety improvements. Although it is certain that all new 

apparatus purchases have more advanced safety features than the replaced vehicle, it is difficult 

given the lack of data on apparatus accidents to identify positive quantitative outcomes. The 

statistically significant effect of career affiliation in the frequency of injuries due to vehicle 

accidents indicates that a number of omitted variables collinear with career status may have a 

larger effect than the apparatus itself. Career fire departments are typically required to adhere to 

more rigorous driver training standards; however, career fire departments also may have newer 
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apparatus or better maintenance programs which contribute to the significance of the career 

variable.  

 

Nearly every firefighter in America would likely advocate for the Assistance to Firefighter‘s 

Grant program. Grants have allowed fire departments to become safer, more proficient, healthier, 

and better able to recruit and retain quality personnel, with the sole objective of better protecting 

communities and citizens. Firefighters and fire departments deserve the resources to do their job 

as effectively and safely as possible, but decision makers need data to support the informed 

allocation of those resources. The results in this thesis outline specific areas of effect, in 

particular: 

1) Cardiac injuries were significantly reduced subsequent to grant receipt, and the 

behavioral or investment-based causes of this reduction merit further analysis. The 

diminished effect of lagged grant variables raises concern over potential omitted 

variables within recipient departments that cause reduced injury rates regardless of 

grant receipt. 

2) Burn injuries were also significantly reduced subsequent to grant receipt, and it is 

likely that this outcome is at least partially based upon investment in novel 

equipment. The diminished effect of lagged grant variables raises concern over 

potential omitted variables within recipient departments that cause reduced injury 

rates regardless of grant receipt. 

3) Vehicle injuries are dependent more upon career status, and therefore training, 

experience, and apparatus maintenance, than upon new apparatus. This result 
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indicates the fire service must identify improved metrics to quantify the effects of 

apparatus investment. 

 

However, within every conclusion in this study lie countless unanswered questions. The self-

reported NFIRS database is a tremendous step for the fire service, and a vast improvement over 

the previous balkanized datasets. The USFA should be commended on its commitment to 

supporting the fire service with robust data analysis. Still, fire service data is insufficiently 

representative and ridden with missing data, limiting the performance of rigorous statistical 

analysis. In order to truly justify federal investment in the AFG program, the fire service will 

need to first develop quantifiable outcomes for the effect of grant receipt, and then ensure that 

data collection and accountability systems are in place to accurately reflect the achievement of 

said outcomes. Only then can the fire service advocate for the resources it so desperately 

requires.  
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