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ABSTRACT 

 

A series of events at the turn of the century, including September 11 and the West Nile virus, 

contributed to a significant spike in funding for public health departments, including local health 

departments. However, funding for public health preparedness has been declining sharply since 

the 2008 recession. At the same time, the responsibilities and pressures placed on local health 

departments related to emergency preparedness have been expanding as extreme weather events 

are occurring more frequently and emerging infectious diseases continue to pose threats and 

challenges to the public. This study examines the relationship between local health departments’ 

ability to achieve public health emergency preparedness measures and funding levels, 

hypothesizing departments that experienced a budget cut will be less likely to achieve the 

measures. While my results are inconclusive, the increasing pressures placed on LHDs in a 

continued era of constrained resources confirms further research on this topic warranted. 
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INTRODUCTION 

“The public health system has been chronically underfunded for decades. Analyses from the 

Institute of Medicine (IOM), The New York Academy of Medicine (NYAM), the U.S. Centers 

for Disease Control and Prevention (CDC), and a range of other experts have found that 

federal, state and local public health departments have been hampered due to limited funds 

and have not been able to adequately carry out many core functions, including programs to 

prevent disease and prepare for health emergencies.”
a
 

The terrorist attacks on September 11 revealed significant gaps and weaknesses in U.S. 

public health infrastructure - coordination and information sharing between emergency 

management agencies, local health departments, and the public was delayed at best, and more 

frequently, inadequate or non-existent. U.S. public health experienced a second blow not a week 

later with the discovery of anthrax spores in letters to media outlets and two U.S. Senators. 

Additional vulnerabilities in our public health response capabilities were revealed in the weeks 

that followed. More recently, the outbreak of the Zika virus and the attendant threats and 

accompanying uncertainties and fears it has brought to the public health and emergency 

preparedness fields has compounded existing stressors and preparedness pressures placed on 

local health departments, serving to reinforce the notion that local health departments need 

sustainable, adequate funding and resources in order to protect the public. 

These watershed events have helped to focus policymakers’ attention on the need to 

develop a more comprehensive national public health emergency response capacity – with a 

foundation at the local level – and significantly improve the resources and capacities of public 

health systems at all levels. Accordingly, unprecedented levels of funding were allocated to 

public health and myriad new resources and programs created. In recognition of the fact that 

                                                 
a
 Investing in America’s Health: A State-by-State Look at Public Health Funding  and Key Facts 2015 Issue Report 
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‘all disasters are local,’ meaning local responders will always be first on the scene and 

subsequently require appropriately staffed and resourced local emergency and health 

responders, local health departments (LHDs) experienced an expansion of their traditional 

public health roles to include increased responsibility for preparedness and response to events 

impacting public health. 

However, federal support for public health preparedness began to drop precipitously 

shortly after these events, with funding for public health preparedness programs declining by 

38% between 2005 and 2012. In 2002, funding for public health preparedness saw a high of $988 

million: by 2013, this number dropped by nearly a third, to $630 million. This gutting of funding 

has serious implications for LHDs and their ability to provide emergency preparedness and 

response resources, as over 55% of LHDs rely solely on federal funding for emergency 

management activities (TFAH 2015). According to data from the National Association of 

County and City Health Officials, over half of LHDs reported reducing or eliminating services 

due to budgetary reasons in 2012, with preparedness being among the most common (NACCHO 

Profile Report 2013). 

These realities are contributing to swiftly increasing concern among public health 

practitioners and emergency managers that the expectations placed on LHDs to be prepared for a 

public health emergency - the likelihood of which is continuing to increase in light of more 

extreme weather, the burden placed on LHDs due to an aging population, and the recent surge in 

emerging infectious diseases such as Ebola and Zika – cannot be met with current funding.  

The aim of this study is to examine the relationship between funding levels for LHDs and 

their public health emergency preparedness (PHEP) capabilities in an effort to demonstrate the 

hypothesized negative impacts diminished funding has on LHDs’ emergency preparedness 

across three emergency preparedness domains: staff, capacities, and activities. Using the most 
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recently available data from NACCHO, data from their 2013 National Profile Study of all U.S. 

local health departments, I hypothesize that LHDs that experienced a budget cut during the 

previous fiscal year, or reduced their workforce due to budgetary reasons, will be less likely to 

employ emergency preparedness staff, maintain emergency preparedness capacities, and perform 

emergency preparedness activities compared to LHDs that did not experience a budget cut. 

 

INSTITUTIONAL BACKGROUND AND LITERATURE REVIEW 

As defined by the U.S. Centers for Disease Control and Prevention (CDC), public health 

is “the science of protecting and improving the health of families and communities through 

promotion of healthy lifestyles, research for disease and injury prevention and detection and 

control of infectious diseases” (CDC Foundation). As environmental factors and population 

demographics vary widely throughout the U.S., local health departments (LHDs) play a lead role 

in promoting and protecting public health within communities. From providing vaccinations and 

monitoring communicable disease rates year-round to serving as first responders during an event 

impacting public health, such as epidemic or natural disaster, LHD resources and staff serve as a 

crucial resource during times of non-disaster and are the first place the public turns to during a 

public health emergency.  

The nationally accepted definition of what constitutes an LHD, along with the operational 

roles and responsibilities of them, comes from the National Association of County and City 

Health Officials (NACCHO). Formed in 1994 when the National Association of County Health 

Officials merged with the U.S. Conference of Local Health Officers, NACCHO is the national 

organization representing the nation’s LHDs. NACCHO defines an LHD as “an administrative or 

service unit of local or state government, concerned with health, and carrying some 

responsibility for the health of a jurisdiction smaller than the state (NACCHO Profile Study 
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2013). Essentially, an LHD is the government’s presence at the local level for public health-

related services and programs. The governance of this presence occurs in three forms: as a unit 

of local government, state government, or shared governance between a locality and the state (De 

Milto 2010). The reason for the varied structures of LHDs can be attributed to their piecemeal 

development detailed below.  

The concept of public health and the notion that government should play a role in 

providing for the public’s health did not emerge until the latter part of the nineteenth century 

(Hacker 2002). The impetus for public health as we understand it today was the medical 

breakthroughs and exponentially expanded understanding of disease that occurred in the latter 

half of the nineteenth century. As scientific means and resources for combating disease became 

understood and available, urban area governments who had the necessary resources began to 

establish offices for overseeing these efforts (Hacker 2002). Beginning in the late nineteen 

century then, cities began to establish public health departments as they were able – there was 

never a coordinated national approach or standards for their establishment. Local health 

departments did not exist outside major urban areas until the earlier twentieth century when the 

Rockefeller Foundation began to provide financial support to establish local health departments 

outside urban areas to help combat specific diseases (Jones 2011). As these departments were 

formed on an ad hoc, as needed basis, non-uniformity in their structures and specific roles 

continued. As a result of this sporadic historical development, the approximately 2,800 LHDs in 

the U.S. today have varied populations and structures. Both of these factors are important 

considerations for policymakers, as both have been demonstrated to affect the performance and 

capabilities of LHDs. 

In acknowledgment of the reality that the geographic scope and availability of resources 

varies across LHDs, NACCHO developed a list of services that “every person, regardless of 
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where they live, can reasonably expect from their LHD” (NACCHO Fact Sheet). These services 

include, among others, maternal and child health services, tracking and investigating health 

problems and hazards in the community and preparing for and responding to public health 

emergencies. 

LHDs and Prevention and Preparedness 

A common phrase, or concept, in preparedness and emergency management agencies is 

that ‘all disasters are local.’ The idea behind this phrase is that when a disaster, terrorist event, or 

other event impacting the well-being of a community happens, no matter the scale of the event, 

local agencies and departments are the first to respond. Accordingly, LHDs are charged with 

leading preparedness, protection, response, and recovery efforts for events impacting public 

health. Examples of specific activities LHDs conduct for each of these areas include: 

 Preparedness: Develop and exercise disaster response plans, train local health and 

emergency response personnel, identify and take appropriate measures to prepare 

vulnerable or high-risk populations 

 Protection: Provide immunizations, maintain laboratory systems and screening 

capabilities 

 Response: Lead and coordinate the response to event impacting public health, to include 

mobilizing and coordinating volunteers and dispensing stockpiled supplies 

 Recovery: Disseminate guidance on risks and protective actions, prepare for receipt of 

evacuees (NACCHO Fact Sheet).  

LHDs play a critical role in public health emergency preparedness and response not only 

because of their position at the frontlines an emergency, but also because of the statutory 

authority they possess to perform a range preparedness and response actions, including 

epidemiologic investigations and direction of the actions of partner agencies in their jurisdiction. 



 

 

6 

Sources of Public Health Funding 

Due to their varied forms, LHDs are funded by three primary sources: property taxes (as 

an allocation of the city/township/county revenue), fees, and state and federal grants (Meyer and 

Weiselberg 2009). Of these three sources, federal grants play a vital role in emergency 

preparedness, as they frequently serve as the sole-source for emergency management and 

preparedness staff and resources (IOM 2011).  More than 55 percent of LHDs rely solely on 

federal grant funding for emergency preparedness activities, with many others relying on it in 

large part, if not solely, for emergency preparedness activities (NACCHO Report 2015). 

The two primary federal grant programs for LHDs are administered by the CDC and the 

Department of Health and Human Services (HHS) Office of the Assistance Secretary for 

Preparedness and Response (ASPR). Both of these programs have been receiving increased 

attention in the public health arena due to significant cuts in recent years. 

Initiated in 2002, the CDC’s Public Health Emergency Preparedness (PHEP) grants are 

administered by the Office of Public Health Preparedness and Response, Division of State and 

Local Readiness. PHEP funding is administered via cooperative agreements between the CDC 

and the 50 states, eight U.S. territories, and four major metropolitan areas (Chicago, Los Angeles 

County, Ney York City, and Washington, D.C.) and are designed to increase state, local, tribal, 

and territorial health departments’ ability to respond to emergencies, including natural disasters, 

infectious disease outbreaks, terrorist attacks, and chemical, biological, radiological, or nuclear 

incidents (CDC OPHPR). Many LHDs use PHEP funding to support dedicated preparedness and 

emergency management personnel and enhance preparedness infrastructure, such as purchasing 

or maintaining disease surveillance systems (Dunifon 2015). Since FY 2004, PHEP grants have 

been cut by more than 33 percent, dropping from $919 million in FY 2005 to $643 million in FY 

2015 (TFAH, 2015).  
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HHS/ASPR’s Hospital Preparedness Program (HPP) grants are similarly administered via 

cooperative agreements with state, territory, and local health departments, and are designed to 

support the building of specific healthcare capabilities that increase coordination and 

communication between hospitals and community healthcare partners. These healthcare 

preparedness capabilities include healthcare system preparedness and recovery, emergency 

operations coordination, information sharing, and medical surge (HHS/ASPR website).  HPP 

grants provide an opportunity for LHDs to partner with hospitals on initiatives aimed at ensuring 

the healthcare system is prepared at the community level for all hazards.  In FY 2014, HPP 

funding was cut by $100 million, nearly a 30 percent reduction (Fisher & Dunifon). Put in other 

figures, HPP funding has been cut from a high of $515 million in FY 2004 to $255 million in FY 

2015, a cut of more than 50 percent (TFAH, 2015). 

Funding Trends and Associated Impacts 

Numerous studies, and a straightforward review of historical funding trends, have 

demonstrated that while the frequency of natural disasters and threat of terrorist attacks that stand 

to impact public health are both increasing, funding for LHDs charged with responding to these 

events has simultaneously decreased. This is particularly disconcerting, given that the 

responsibilities of the public health system expanded exponentially as a result of these events 

(Pearsol & Sellers, 2011). While September 11 and the subsequent anthrax attacks served as an 

impetus for increased investment in public health emergency preparedness and response 

capabilities, the gains made by these investments are either threatened or already diminishing  

due to budget cuts at the federal, state and local levels (Gursky & Bice 2012). As reported by 

Trust for America’s Health, combined federal, state, and local public health expenditures is 

below pre-recession levels, at $75.4 billion total in 2013 – or $239 per person ($218 adjusted for 

inflation) compared to $241 per person in 2009. Adjusting for inflation, public health spending 
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was 10 percent lower in 2013 than in 2009 (TFAH 2015). Data from NACCHO reveals that per 

capita funding for emergency preparedness within LHDs dropped significantly, with LHDs 

reporting median per capita funding of $1.15 in 2013 compared to $2.07 per capita in 2010. This 

finding is consistent with continued decreases in overall federal funding for emergency 

preparedness, which has dropped more than 25 percent since 2007 (Fisher & Dunifon, 2014).  

The ramifications for public health preparedness are significant in this regard, as one of 

the major findings from a 2011 report by the Institute of Medicine stated that robust all-hazards 

public health preparedness capabilities require a sustained level of sufficiently high funding 

(Institute of Medicine 2011).The report further noted that the negative impacts continuous annual 

cuts to state and local health departments are compounded by sporadic, short-lived infusions to 

funds in response to significant events (e.g. the American Reinvestment and Recovery Act and 

H1N1 funding), as the infusions are followed by rapid decreases (Institute of Medicine 2011). 

Literature Review 

In one researcher’s comprehensive review of literature on the performance of public 

health departments, it was demonstrated that LHDs serving larger populations – with the cut-off 

at 50,000 – were higher performing. Similarly, LHDs with both higher expenditures and 

expenditures per capita were also higher performing (Erwin 2006).  

While empirical research on funding and LHD emergency preparedness is a relatively 

new field, a number of key studies have been conducted at both the state and national levels that 

focus on factors influencing LHD emergency preparedness capacities and resources. In their 

investigation of the relationship between elements of public health infrastructure and local PHEP 

levels across the nation, Savoia and colleagues determined that size of the population served by 

and LHD as well as the presence of a local board of health were both positively associated with 

emergency preparedness capabilities of LHDs (Savoia et al. 2009).  
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As classified by the National Association of Local Boards of Health, a local board of 

health (BOH) is an administrative or oversight committee commissioned at the local level to 

provide advisory functions and/or oversight for the primary governmental public health agency. 

Systematic data on BOHs is limited, with the size of population served varying (similar to 

LHDs), as well as the functions, powers, and level of engagement and expertise of board 

members (Jones 2011). Generally, boards are concerned with recognizing and addressing public 

health needs, and coordinating projects and resources to identify these needs. An inverse 

relationship exists between population size and presence of a BOH, with 33% of LHDs serving 

one million or more residents reporting an association with a BOH, while nearly 75% of all 

LHDs report having an association with a BOH. 

Davis and colleagues analyzed the relationship between performance improvement 

efforts and preparedness capacities among LHDs in North Carolina that participated in the Local 

Health Department Preparedness Capacities Survey between 2010 and 2012 across eight 

domains – surveillance and investigation, plans and protocols, workforce and volunteers, 

communication and information dissemination, incident command, legal infrastructure and 

preparedness, emergency events and exercises, and corrective action activities  - and found that 

domain scores for surveillance and investigation and legal preparedness decreased each year. 

Additionally, they observed that preparedness capacity did not increase in any domain over the 

three year period. They note that the significant decrease in surveillance and investigation is 

critical for basic public health department functions, not just emergency preparedness and 

response capabilities (Davis et al. 2014).  

An additional challenge LHDs face as a result of budget cuts, besides diminished services 

provided, is a reduced workforce. Workforce reductions have a dual adverse impact on LHD 

capabilities. First, preventive services and programs LHDs provide are typically proportionately 
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decreased. Second, the next generation of skilled staff and leaders are not being developed or 

trained (Institute of Medicine 2011). The IOM report further states that approximately one-third 

of public health workers will be eligible to retire within the next five years, leading to a likely 

loss of institutional knowledge and experience.   

While LHDs face not only an increasing number of events impacting public health, these 

same events are becoming increasingly complex to respond to, requiring a range of response 

capabilities (Borkowski 2012). Several studies reveal that LHDs throughout the U.S. are likely 

less prepared presently than they were several years ago due to the negative impacts on their 

resources brought about by lack of funding, funding cuts, and/or staff reductions. (Frist, 2002; 

Haberkorn, 2012; TFAH, 2012). Prompted by this fact, the aim of this study is to examine how 

budget cuts and the workforce reductions they bring about affect the likelihood that LHDs are 

able to achieve PHEP outcomes across three emergency preparedness domains: staff, capacities, 

and activities. 

CONCEPTUAL MODEL 

A review of the literature on public health preparedness demonstrated that defining and 

objectively measuring public health preparedness is challenging for a variety of reasons (Stoto 

2008). Primary among these include the range of hazards and threats for which LHDs must be 

prepared (e.g. natural disasters, such as hurricanes and snow storms, as well as no-notice events, 

such as terrorist acts) and respective prioritization of these threats and hazards and necessary 

preparedness measures, given the varying likelihood of their occurrence due to geography, rural 

or urban setting, etc.; interdependency between responding organizations such as LHDs, fire 

departments, law enforcement agencies, and private sector healthcare providers, and; evolving 

preparedness standards (Gibson et al. 2013). Although preparedness measures exist, with many 

being created following the September 11 attacks, a national consensus regarding which specific 
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preparedness and health metrics at the local level are most appropriate, or important, to use in 

measuring and determining public health emergency preparedness does not exist due to the 

reasons outlined above (Nelson et al. 2007).   

However, Nelson and colleagues developed abroad conceptual framework outlining 

essential elements of public health preparedness based on the following criteria:  

1. Who is involved in a public health emergency (i.e. types of personnel and required 

skillsets and areas of specialization, such as public information communications 

specialists and trained emergency response coordinators)  

2. Operational capabilities in place required to prevent or respond to an event, with 

these capabilities either already functioning as needed during steady-state operations 

(e.g. technologies such as epidemiologic surveillance systems to detect diseases) or 

ready to be deployed (e.g. capability to respond to a hazardous material spill) 

3. Continuous preparedness activities and planning, as well as quality improvement  

efforts (e.g. developing and exercising response plans, developing or reviewing legal 

authorities) 

In their study on the relationship between elements of LHD infrastructure and 

characteristics and local-level PHEP levels Savoia and colleagues identified a series of variables 

used in the 2005 NACCHO National Profile Study of LHDs that could be considered relevant 

indicators of emergency preparedness levels of LHDs as described by the conceptual framework 

laid out by Nelson and colleagues and categorized each variable into a different emergency 

preparedness domain – staff, capacities, activities, and performance. The researchers then 

examined relationships between LHD levels of PHEP and (1) size of the population served, (2) 

presence of a board of health, and (3) participation in organizing coalitions, theorizing that larger 
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populations, the presence of a board of health, and participation in coalitions are all positively 

associated with PHEP outcomes. 

My conceptual and empirical models both employ this approach and hypothesis as a 

base.
b
 However, I add PHEP factors’ relationship to funding. Figure 1 below depicts this 

conceptual framework.  The dependent variable is a series of PHEP outcomes, modeled after 

those Savoia and colleagues used. This study therefore examines the impact an independent 

variable – budget change – on a range of dependent variables. All data for this study are from the 

2013 National Profile of Local Health Departments conducted by NACCHO. (Details on this 

study are provided in the Description of Data section.) 

 

 

 

 

 

 

 

 

 

ESTIMATION STRATEGY AND EMPIRICAL MODEL 

 

 

 

 

                                                 
b
 N.B. Due to varying survey design from 2005 to 2013, participation in coalitions is not included in my study. 

Figure 1. Conceptual Model 
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EMPIRICAL MODEL 

In order to address my research question, I model my estimation strategy on Savoia and 

colleagues’ study, but also build on it in two key ways. First, I use the most recent available data, 

data from the 2013 Profile Study. Second, I conduct a series of logistic regressions examining 

the likelihood that an LHD is able to perform a range of PHEP functions, controlling for key 

budgetary, with the primary independent variable of interest being the status of the LHD’s 

budget compared to the previous fiscal year (whether it decreased, remained the same, or 

increased) and secondary variable of interest being whether the LHD experienced a reduction in 

workforce due to budgetary reasons. Given the trends of severely diminished funding for public 

health, in conjunction with increasing threats and attendant preparedness pressures placed on 

LHDs, using the most recent available data and including funding variables are both critical 

additions for informing policymakers and influencing funding and policy for public health 

emergency preparedness. I hypothesize that LHDs that experienced a budget decrease and/or 

workforce reduction due to budgetary reasons will be less likely to achieve PHEP outcomes. 

A list and description of the emergency preparedness variables that will serve as the 

dependent variables is presented in Table 1. Survey questions for all emergency preparedness 

staff (EP-Staff) and emergency preparedness activities (EP-Activities) were dichotomous 

‘yes/no’ questions and are therefore binary variables with a value of 1 indicating the LHD 

employed or performed that activity. Survey questions for all emergency preparedness capacities 

questions (EP-Capacities) provided a range of responses: performed by LHD directly, contracted 

out by LHD, performed by others in community independent of LHD funding, not available in 

community, and don’t know. A dummy variable was created for responses of ‘performed by 

LHD directly’ or ‘contracted out by LHD’ and recoded into a single variable with a value of 1 to 

indicate the capacity was provided using LHD funds. 
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Table 1. Public Health Emergency Preparedness Variables 

Variable name Description 

Emergency Preparedness Staff (EP-Staff) variables   

PIS BV equals one if LHD employs a public information specialist (PIS) 

 emprepstaff BV equals one if LHD employs emergency preparedness staff 

emprepcoord BV equals one if LHD has a designated emergency preparedness coordinator 

Emergency Preparedness Capacities (EP-Capacities) variables   

infectiousdisease BV equals one if LHD has capability to perform infectious and communicable 

disease surveillance 
 

syndromicsurv BV equals one if LHD has capability to perform syndromic surveillance
c
   

hazmat BV equals one if the LHD has the capability to perform response to a spill or 

incident involving hazardous materials 
 

EMS BV equals one if the LHD has the capability to provide emergency medical services  

labservices BV equals one if the LHD has the capability to provide laboratory analysis and 

reporting services 
 

Emergency Preparedness Activities (EP-Activities) variables  

emplan BV equals one if the LHD developed or updated a written emergency response plan  

reviewlegal BV equals one if the LHD reviewed relevant legal authorities  

ttxdrills BV equals one if the LHD participated in tabletop exercises or drills
d
  

fsedrills BV equals one if the LHD participated in full-scale exercises or drills
e
  

assessepstaff BV equals one if the LHD assessed the emergency preparedness competencies of 

staff 
 

eptraining BV equals one if the LHD provided emergency preparedness training to staff  

 

Savoia and colleagues’ method: After they had identified relevant individual variables 

from the survey, the researchers then created a summary indicator variable for each of the four 

domains based on how many individual PHEP variables an LHD ‘met’ in each domain in order 

                                                 
c
 Syndromic surveillance is the surveillance (collection and analysis) of health data about a clinical syndrome that 

has a significant impact on public health, which is then used to drive decisions about health policy and health 

education 
d
 Tabletop exercises and drills are relatively low cost methods of testing and/or rehearsing an emergency plan. They 

are also frequently used to prepare for anticipated events, such as winter storms. 
e
 Full-scale exercises allow participants to physically practice the response to specific events. They are more 

complex and use more resources than tabletop exercises. 
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to provide insights on an LHD’s general level of preparedness in each domain.  I adopt their 

criteria for each domain, while including a third criterion for the emergency preparedness staff 

category, whether the LHD employs any emergency preparedness staff. Due to a number of the 

variables included in the emergency performance domain being dropped between 2005 to 2013, I 

was unable to examine the emergency preparedness performance domain (i.e. one of Savoia and 

colleagues’ domains) and therefore examine the first three domains: emergency preparedness 

staff, emergency preparedness capacities, and emergency preparedness activities. Examining 

three domains still allows me to develop a ‘big picture’ idea of how funding affects emergency 

preparedness writ large. 

Details on criteria for achieving each summary indicator are outlined in Table 2. All 

analyses will be run on both the 14 individual PHEP variables as well as the summary indicator 

variables. 

Table 2. Summary Emergency Preparedness Indicator Variables 

NACCHO National Profile Question Generated Indicator Variable 

Has a designated Emergency Preparedness Coordinator (EPC) 
EP-Staff = 1 when an LHD 

employs all three 
Employs Designated Emergency Preparedness Staff 

Employs a Public Information Specialist (PIS) 

Performed communicable/infectious disease activities 

EP-Capacities = 1 when LHD 

performs at least three of five 

Performed syndromic surveillance 

Performed hazmat response 

Provided EMS services 

Provided laboratory services 

Developed/updated emergency plan 

EP-Activities = 1 when LHD 

performs at least four of six 

Reviewed relevant legal authorities 

Participated in tabletop exercises  or drills 

Participated in full-scale exercise 

Assessed staff EP competencies 

Provided EP training to staff 
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Estimation Strategy 

Part 1: In examining my research question, I first employ bivariate analysis, analyzing the 

proportion of LHDs employing emergency preparedness staff or performing the given 

emergency preparedness function  in the EP-Capacities and EP-Activities domains by category 

of population size, presence of a board of health, and whether the LHD experienced a budget cut 

or not. Proportions are calculated by population category and the presence of a board of health 

because previous studies have demonstrated that population served is positively associated with 

LHD performance (Erwin 2006; Savoia et al. 2008).  Additionally, knowing this stratification is 

useful from a policy-making and resource-allocation perspective in terms of whether establishing 

a local board of health should be considered and/or whether smaller jurisdictions should be 

combined if they are significantly under-resourced. Proportions are also calculated by budget 

decrease, as the change in budget is a key independent variable of interest in this study. 

Part 2: I then conduct a series of logistic regressions in order to determine and compare 

the likelihood that an LHD employs or performs each of the 14 individual PHEP variables, as 

well as the likelihood that they ‘meet’ the requirements for the indicator variables. Logit models 

are used because all dependent variables are dichotomous. I run two models for each variable 

informed by previous studies. (Erwin 2006; Savoia et al. 2008; Ye 2013)  

Model 1 controls for infrastructural characteristics previous studies demonstrated to be 

associated with LHD performance (Erwin 2006; Bhandari 2010). These include: size of the 

population served, governance type, and the presence of a board of health. The four population 

size categories were modeled after those used by Savoia and colleagues, designed to include 

approximately 25% each of the study population. For each dependent variable – individual and 

summary indicator – the baseline model will be modeled accordingly: 

Pr(Employ PIS =1) = β0 + β1POPULATIONCATEGORY + β2GOVERNANCE + β3BOH  + u 
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The reference categories are: the largest population category (by number of LHDs in the 

population category), or <25,000 served; locally governed LHD, and; presence of a board of 

health. 

Model 2 adds the key variables of interest, those related to the changes and impacts of the 

LHD’s budget. These include the change in the LHD’s budget, the primary independent variable 

of interest in this study - whether the LHD had to reduce the number of staff and/or the working 

hours of staff due to budgetary reasons – the secondary variable of interest in this study – and 

total expenditures. Total expenditures is included because similar to population served, larger 

total expenditures have been demonstrated to be positively associated with LHD performance 

(Erwin 2006; Bhandari 2010). Expenditure categories were modeled after those used in previous 

studies (Ye 2013). Whether the LHD experienced some type of workforce reduction is included 

as this is a secondary effect of a budget cut, and I hypothesize that LHDs that experience a 

budget cut will be less likely to achieve PHEP outcomes. Workforce reduction is also a dummy 

variable, with a dummy variable created for LHDs responding with a value of 1 or higher to 

either of the questions “number of employees lost through attrition and not replaced for 

budgetary reasons” and/or “number of staff who had their working our reduced due to budgetary 

reasons.” 

Model 2 regressions are modeled accordingly: 

Pr(Employ public information specialist [PIS] =1) = β0 + β1POPULATIONCATEGORY + β2GOVERNANCE + 

β3BOH  + β4BUDGETCHANGE + β5EXPENDITURES  + β6WORKFORCEREDUCED + u 

 

The reference categories are those from above as well as: budget remained the same; 

largest expenditure group, or <$500,000, and; LHD reduced workforce. 
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DESCRIPTION OF DATA 

NACCHO has conducted six national profile studies total, including the 2013 study 

(1989-1990, 1992-1993, 1996-1997, 2005, 2008, 2013). As a general purpose survey, the 

national profile surveys are designed and intended to develop ‘a comprehensive and accurate 

description of LHD infrastructure and practice’ (NACCHO 2013 National Profile Report).  For 

the 2013 Profile study, a total of 2,532 LHDs of the estimated 2,800 agencies or units that meet 

the Profile definition of an LHD in the U.S. were included in the study population.
f
 Therefore, 

the Profile studies represent the most comprehensive set of data on LHDS. The survey was 

administered via a web-based questionnaire, with a designated primary contact of each LHD 

included in the study population receiving an email with a link to the questionnaire. 

The 2013 survey had a 79% response rate, with 2,000 LHDs replying, and consisted of a 

core set of questions and two modules. Core questions were distributed to all LHDs in the study 

population and included questions on governance structure, funding, workforce composition, 

leadership, and activities performed. Data for the control factors – including the key independent 

variable of interest, whether the LHD experienced a budget cut – and the EP-Staff and EP-

Capacities variables were drawn from the core questions. Once the data was cleaned of missing 

values and outliers, the sample size for this study was 1,283 LHDs.  

The two modules contained supplemental questions related to specific issues of topical 

relevance, including emergency preparedness. One of the two modules was included with the 

core questions for randomly selected LHDs. Stratified random sampling (without replacement) 

was used to assign LHDs to receive Core-only or Core plus one of the two modules, with strata 

defined by the size of the population served by the LHD. The sampling process for modules was 

                                                 
f
 The reason for this gap in questionnaire administration is NACCHO’s use of a database of LHDs based on previous 

profile studies and consultations with state health agencies and states associations of local health officials to identify 

appropriate units. 
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designed to produce national estimates. 490 LHDs received Core plus Module One, while 505 

LHDs received Core plus Module Two. Module Two contained questions on emergency 

preparedness and response. Data for EP-Activities were drawn from this module. Once the data 

was cleaned of missing values and outliers, the sample size for EP-Activities analysis was 459 

LHDs. 

RESULTS 

Due to the nature of the population of LHDs sampled, LHDs serving larger populations 

are oversampled in the 2013 National Profile Study. Larger LHDs also had higher response rates 

than smaller LHDs to the survey. To control for this aspect of survey responses, NACCHO 

created scale weights to compensate for varying rates of non-response among population 

categories, as well as to make statistics generated from the sample representative of the national 

population of LHDs. All statistics generated in this study were generated using these weights. 

Robust standard errors were calculated to address the possibility of heteroscedasticity. 

Descriptive Statistics 

Table 3 provides descriptive statistics of individual variables used in the multivariate 

analysis. Because all variables were either dichotomous in the survey question (e.g. ‘yes’ or ‘no’ 

answers) or the LHD was coded into a category, all means represent the percentage of LHDs 

with the relevant characteristic. Noteworthy observations from the descriptive statistics of the 

independent variable include the fact that a greater percentage of LHDs experienced a budget cut 

than a budget increase, 29% and 24%, respectively. Additionally only 69% have a local board of 

health. Given that past studies have demonstrated the positive association the presence of a board 

of health has on LHD performance and capabilities, I would have expected a greater percentage 

of LHDs to have a board of health in the most recent profile study, especially given that 74.4% 

of LHDs had a BOH in the 2005 Profile Study (NACCHO 2005 Profile Study). As expected, the 
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greatest proportion of LHDs serve the smallest size population category, with 34% serving less 

than 25,000 people. 41% experienced a workforce reduction due to budgetary reasons. 

Noteworthy results from the descriptive statistics of the dependent PHEP variables 

include the relatively low proportion – 32% - of LHDs that employ a public information 

specialist. This is surprising given the role social media is increasingly playing in providing 

preparedness advice and real-time updates and resource information to the public during an 

emergency. However, in smaller jurisdictions, the position of PIS may not be a priority, and 

there may not be as much a need for one. Encouragingly, nearly 75% employ emergency 

preparedness staff, and nearly 90% have a designated emergency preparedness coordinator. 

Among the emergency preparedness capacities variables, only 19% of LHDs of the capacity to 

perform the response to a hazardous materials incident, and only 37% can provide laboratory 

services and analysis. (Admittedly, these are services that likely vary by population served as 

well as the location of the LHD – see bivariate analysis for additional details.) However, 93% 

perform communicable/infectious disease surveillance. Among the emergency preparedness 

activities variables, just less than 50% reviewed relevant legal authorities and only 67% assessed 

the emergency response capacities of staff. Given that both of these are relatively low cost 

activities and should not be highly influenced by characteristics such as population size or other 

infrastructural characteristics, I would have expected higher proportions of LHDs to perform 

these activities. 

As for the summary indicator variables, 30% of all LHDs achieved the EP-Staff summary 

indicator, 35% achieved the EP-Capacities summary indicator, and 50% achieved the EP-

Activities summary indicator. Given the low percentage of LHDs employing a PIS and 

performing EMS and hazardous materials response, approximately one-third of LHDs achieving 

the EP-Staff and EP-Capacities indicator variables is not surprising. 
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Bivariate Analysis 

Table 4 details results from the first round bivariate analysis, examining the proportion of 

LHDs that achieve PHEP outcomes by population, presence of a BOH, and whether the LHD 

experienced a budget decrease. Within each column, the percent for LHDs in each category 

achieving the PHEP outcome is displayed.  

Within the EP-Staff domain, only 18% of LHDs serving a population of less than 25,000 

employed a public information specialist (PIS), while nearly 65% in the largest population 

category (greater the 250,000 served) did, with 25% and approximately 38% in the middle 

population categories doing so. The differences among population sizes are slightly smaller for 

employing emergency preparedness staff, and encouragingly, even smaller for employing a 

designated emergency preparedness coordinator, with nearly 80% of LHDs in the smallest 

population category and nearly 95% in the largest. However, marked disparities persist when it 

comes to employing the full suite of emergency preparedness staff, with only 14% of the 

smallest population category served achieving the EP-Staff summary indicator. Of those LHDs 

with a BOH, 66% did not employ a PIS, and 68% did not achieve the EP-Staff indicator. 

However, nearly 90% employed an EPC, suggesting BOH’s protective capacity of this staff 

position. The results are similar for those LHDs that experienced a budget decrease, with the 

majority employing emergency preparedness staff and an EPC. Interestingly, and contrary to my 

hypothesis, 62% of LHDs that experienced a budget cut employed a PIS. 

Within the EP-Capacities domain, population size served again is strongly associated 

with achieving all PHEP outcomes. However, the presence of a BOH is mixed, with an almost 

even split within the syndromic surveillance capability. Surprisingly, given past studies’ 

indication of BOHs being associated with improved performance and capabilities, nearly 70% of 

LHDs with a BOH did not meet the EP-Capacities indicator.  I would have expected a higher 
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proportion of LHDs with advisory BOHs to achieve the EP-Capacities indicator, given 

increasing threats and pressure on LHDs. 

Within the EP-Activities domain, noteworthy findings include the high percentage of 

each population size served writing or updating am emergency plan, ranging between 80-94%. 

Table 5 builds upon Table 4’s analysis of LHDs that achieve the PHEP outcomes by 

budget decrease to describe the percentage of LHDs achieving PHEP outcomes by all three 

categories of budget change. Among the EP-Staff domain, I was surprised to see that a nearly 

equal percentage of LHDs that experienced a budget cut and those that had an increase budget 

achieved the EP-Staff indicator, as this was the opposite of what I hypothesized. However, this 

could be due to the similar proportions that experienced a cut or increase, relative to LHDs 

budget remained the same. 

I was similarly surprised to see this same phenomenon occur within the EP-Capacities 

indicator, with LHDs that experienced a decreased budget having a larger proportion than either 

those whose budget was unchanged or increase. Such inconclusive results likely speak to the 

lack of multiple years’ worth of data, as staff and capacities are not likely to change significantly 

from one year to another when LHD budgets are used for more than just emergency 

preparedness 

Similarly inconclusive results are evident in the EP-Activities domain, which I was most 

surprised about, as the EP-Activities variable represent, generally, one-time events rather than 

continuous engagement, as the staff and capacities variables represented. While a smaller 

percentage of LHDs reviewed legal authorities, a greater proportion than either other group 

participated in every other activity. I attribute this result to either a lack of multiple years’ worth 

of data or, possibly, a signaling of LHDs’ prioritization of emergency preparedness activities 

during a period of restrained, diminished resources. While it is not possible to determine 
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comprehensively whether the latter is the case from the NACCHO data, even some anecdotal 

data from LHDs describing this as their rational could play a role in acquiring more sustainable 

funding sources for emergency preparedness activities. 

Multivariate Logistic Regression Results  

Emergency Preparedness Staff 

Table 6 presents the results of the series of logit models conducted on the three 

emergency preparedness staff categories, as well as the EP-Staff summary indicator variable. 

(All results reported as odds ratios with robust standard errors.) Model 1, the baseline model, 

estimates the effect population and basic infrastructural characteristics of LHDs demonstrated to 

be associated with LHD performance. The results are generally unsurprising, with larger 

populations demonstrated to have a consistently significantly higher likelihood of employing 

each position individually, as well as meeting the summary indicator (i.e. employing all three 

positions).  As hypothesized, and consistent with previous literature, the presence of a board of 

health increased the odds of employing all emergency preparedness personnel. Having a board of 

health increased the odds that an LHD achieved the EP-Staff indicator variable by 45%. 

Model 2 introduces this study’s key variable of interest, whether the LHD experience a 

budget cut. The results are mixed. The predicted signs of the impact of a budget change are in the 

hypothesized direction for the likelihood that an LHD employs a public information specialist 

(PIS), with the probability being lower for those that had a budget cut and higher for those that 

had an increased budget. However, the coefficients are not significant. While also not significant, 

the predicted signs on the likelihood of employing an emergency preparedness coordinator for 

LHDs that experienced a budget cut or a budget increase are both in directions opposite than 

predicted, the odds ratios suggesting an increased likelihood of employing the position for LHDs 
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that experienced a decrease in budget and a decreased likelihood for LHDs that experienced an 

increase in budget.  

The odds of achieving the EP-Staff summary indicator are in the predicted direction and 

significant at the 10% for LHDs with a decreased budget. The odds of achieving the EP-Staff 

indicator variable are 9% less for LHDs that experienced a budget cut compared to those whose 

budget was unchanged. This is in line with my hypothesis that diminished funding negatively 

impacts and LHD’s ability to employ emergency preparedness staff, given that many EP 

positions are funded by federal grant dollars. 

With regards to total expenditures, while not as consistently statistically significant as 

increases in population served, increases in total expenditures increased the odds that an LHD 

employed the three individual emergency preparedness staff positions as well as achieve the EP-

Staff summary indicator. 

Of final note are the findings from workforce reductions. As hypothesized, the likelihood 

that an  that an LHD employs a PIS if the LHD lost staff or reduced working hours for budgetary 

reasons, compared to those that did not, diminishes by 3%. However, the results are mixed from 

there, as the signs, although insignificant, suggest an increased likelihood of employing 

emergency preparedness staff, an emergency preparedness coordinator, and meeting the EP-Staff 

indicator. 

Emergency Preparedness Capacities 

Table 7 presents the results of the series of logit models run on the five emergency 

preparedness capacities variables, as well as the summary indicator variable, EP-Capacities. 

Similar to the effect of population on the odds of employing emergency preparedness staff, the 

odds of an LHD being able to perform a relevant emergency response capability increase 

significantly with the size of the population served. That is, population size is almost universally 
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positively associated with the likelihood that an LHD can perform a variety of emergency 

response functions. (Exceptions include the hazmat and EMS variables, which are not overly 

concerning, as the hazmat odds ratio is nearly one, and a small percentage of LHDs perform 

EMS.) This result is in line with previous research and also logically expected, as larger 

populations served are expected to both require and be able to finance a greater number of 

capacities, given their larger tax base and the likelihood that they receive greater funding from 

federal sources. Notably, the effect of a local board of health is not consistently positively 

significant, as it was with emergency preparedness staff. While this is not totally unexpected, 

given that boards of health are more involved in the governance and administration of LHDs (to 

include overseeing staffing), it is noteworthy that, with the exception of its increasing the odds of 

the LHD maintaining the capability to perform infectious/communicable disease surveillance, 

the presence of a local board of health generally has a negative, if not significant, impact on the 

odds of an LHD being able to perform the selected emergency response capabilities. This is 

inconsistent with some of the previous literature. 

Model 2’s introduction of budget factors yields a number of thought-provoking, and once 

again mixed, results. Most importantly, the effect a budget decrease or increase (compared to an 

unchanged budget) has on the summary indicator variable, EP-Capacities, is both significant and 

in the hypothesized direction – the odds of an LHD being able to perform at least three of the 

five selected emergency response capabilities is 13% lower for LHDs that experienced a budget 

cut, while the odds of an LHD ‘achieving’ this indicator variable are 18% higher for LHDs that 

experienced a budget increase.  However, the opposite is true of syndromic surveillance, with 

LHDs that experienced a budget decrease predicted to have be 11% more likely to have the 

capacity to perform syndromic surveillance and LHDs that experienced a budget cut to be 6% 

less likely. And although no significant, the odds ratio for the capacity to perform infectious 
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disease surveillance suggest a similar relationship. The same inverse relationship to what was 

hypothesized is seen in LHDs’ ability to provide emergency medical services, although these 

coefficients are not significant, or are they as concerning, given that small proportion of LHDs 

that provide EMS services to begin with. 

Results from the impact of a workforce reduction are perhaps the most mixed. A 

workforce reduction is a significant predictor for only two of the EP-Capacities variables. While 

a workforce reduction is predicted to decrease the likelihood that and LHD provides laboratory 

services and analysis by 31% it is also predicted to increase the likelihood that an LHD has the 

capability to respond to an incident involving hazardous materials by 25%. A reduction in the 

workforce due to budgetary reasons is not a significant predictor of any other EP-Capacities 

variables.  

Emergency Preparedness Activities 

Table 8 details regression outcomes from the EP-Activities category. In Model 1, an 

increase in population size is universally significantly associated with higher odds of performing 

each emergency preparedness activity, as well as achieving the EP-Activities summary indicator. 

The greatest difference in odds is seen in whether and LHD assessed the competencies of 

emergency preparedness staff, with LHDs serving the largest jurisdiction, over 250,000, 6.33 

times as likely to have provided emergency preparedness training. (REFER to proportion of 

<25K that provide EP Training). The magnitude and significance of this gap can likely be 

attributed to the cost of providing training, which frequently requires staff to attend training 

sessions or certifications for extended periods of time, and these trainings can cost the LHD 

money for registration and costs incurred with the training. Even in cases where the LHD does 

not have to pay for training, they must operate without staff for extended periods of time, when 

many LHDs with small staffs either cannot afford or opt not to operate without staff. The gap in 



 

 

27 

training is present, to a certain extent, in Model 2 as it relates to budget change. While the 

change in budget is not significant, the estimates are in the hypothesized direction.  

Being a unit of state government, compared to a being a local unit of government, had a 

near universal significantly negative effect on the likelihood that an LHD participated in 

emergency preparedness activities. In Model 2, for example, the odds that an LHD achieves the 

EP-Activities summary indicator variable are 68% lower for LHDs that are a unit of state 

government compared to those that are locally governed. While this was the greatest disparity 

among  

The mixed significance and directions of the presence of a board of health in both models 

is not very surprising, given the more specific nature of the variables in the EP-Activities 

domain. As stated above, boards of health are more likely to be involved in determining the 

administration, finances, and strategic decision-making of an LHD, rather than specific actions. 

Additionally, the engagement and role of a board of health vary size of the population served. 

However, the presence of a board of health did increase the odds that an LHD provided 

emergency preparedness training, suggesting that the presence of a board of health, when 

controlling for finance factors, has a protective effect on costly but important emergency 

preparedness activities. 

Change in budget also had mixed effects on emergency preparedness activities, with 

some in the opposite direction than I hypothesized. Compared to LHDs with unchanged budgets, 

LHDs that experienced a budget decrease were 35% more likely to participate in a tabletop 

exercise, but 30% less likely to participate in a full-scale exercise. While I expected LHDs with a 

budget decrease to be less likely to participate in any type of exercise, this split could signal that 

LHDs devoted limited resources to the less costly option, tabletop exercises. Neither a budget 

decrease nor increase was a significant predictor of whether an LHD achieved the EP-Activities 
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summary indicator. Even though it was not significant, the negative sign of a decreased budget 

was in the hypothesized direction. However, an increase in budget also had a negative, 

insignificant sign, making it difficult to draw any conclusions on the overall impact of a change 

in budget on emergency preparedness activities. 

The impacts a workforce reduction due to budgetary reasons had on the odds that an 

LHD participated in emergency preparedness activities is much clearer than the impacts of a 

budget change. Compared to LHDs that did not experience a workforce reduction, LHDs that did 

experience a workforce reduction were 49% and 52% less likely to review legal authorities or 

participate in/conduct a tabletop exercise. Similarly, LHDs that experienced a workforce 

reduction were 31% less likely to achieve the EP-Activities summary indicator variable. 

Interestingly, they were 17% more likely to provide emergency preparedness training, however. 

Similar to population size, greater total expenditures generally led to higher likelihoods 

of participating in emergency preparedness activities, with each increase in the total expenditures 

category significantly increasing the odds of achieving the EP-Activities summary indicator.  

 

POLICY IMPLICATIONS 

While the impact and significance of a budget cut to LHDs’ likelihood of achieving the 

emergency preparedness measures  included in this study were generally inconclusive, with the 

predicted effect of diminishing the likelihood of achieving PHEP frequently in the opposite 

direction than predicted or insignificant, a number of policy implications can still be derived.  

One is that results from the study demonstrate more costly emergency preparedness 

activities are significantly more vulnerable to being cut in smaller jurisdictions, as demonstrated 

by the emergency preparedness training and full-scale exercises. While this is of course a logical 

phenomenon as smaller jurisdictions will dedicate limited resources to less costly activities, these 
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same costly activities are increasingly important as the complexity of responses increases due to 

factors such as constantly emerging technologies that require both training in their use and to be 

exercised in real life before they are needed during an emergency. Policymakers could undertake 

some form of cost-benefit analysis to determine the merits of establishing a more sustainable, 

protected – possibly new – funding source for these costlier activities in order to better shelter 

them to times of economic hardship. Considering a protected fund is important in light of the fact 

that federal funding to LHDs is in the form of grants, therefore LHDs typically must apply for 

federal funding. In times of economic hardship then, the vulnerability of smaller jurisdictions is 

compounded as smaller LHDs must compete with larger LHDs for fewer resources.  

Additionally, given the generally negative effect being a unit of state government, 

compared to being locally governed, had on the likelihood that LHDs achieved PHEP outcomes, 

transitioning these LHDs to being locally-governed should be investigated, or further research 

into what structural differences could account for this gap should be investigated. Alternatively, 

because such a transition would admittedly require a large investment for a small number of 

LHDs, identifying and adopting emergency preparedness practices and approaches of locally-

governed LHDs could represent a more feasible option.  

As Jones notes in his study, the roles of BOHs vary. However, given the inverse 

relationship to the size of population served by an LHD and their level of PHEP (in that larger 

populations served have more PHEP resources), and mixed effect local BOHs had on PHEP 

outcomes, a concerted effort at the national or regional levels to instruct or use BOHs as 

advocates for emergency preparedness activities and funding at the local level could help close 

this gap. 
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LIMITATIONS 

While this study has both reinforced findings from previous studies and presented 

questions and areas for further research, it also suffers from a number of limitations in both study 

design and nature of data. 

 A primary limitation in the study design is the arguably arbitrary criteria for 1) the PHEP 

variables included in each domain, and 2) what constitutes ‘meeting’ the summary indicator in 

each domain. Future studies could benefit from creating emergency preparedness indexes for 

each domain rather than one summary indicator. As a study intended to examine how funding 

affects LHD preparedness on a macro level, in an effort to provide a ‘big picture’ view of LHD 

preparedness and its relationships to funding levels for policymakers to consider when allocating 

money to large federal programs that will trickle down and contribute to LHD budgets, creating 

indicator variables for a variety of domains represented a feasible way of doing this, however. 

Another limitation with regard to the design is the cross sectional nature of the data as causal 

inferences cannot be made. Similarly, I believe this was also a driver for insignificant predictors, 

or coefficients having the opposite effect than hypothesized. Including multiple years’ worth of 

data for comparison purposes as well as identification of trends could strengthen this study as a 

number of the variables studied – primarily the EP-Capacities variables – would not likely be 

eliminated over the course of one year due to a budget decrease. It is also possible that an LHD 

experienced a budget cut but did not cut emergency preparedness services, or vice versa. 

 Several limitations exist due to the nature of the Profile study as well. For one, the survey 

is not able to indicate the level or quality of the services provided. With primarily ‘yes/no’ 

questions as they relate to services provided, the Profile study only indicates whether an LHD 

provides a service, not the scope and scale of the service. For example, within the EP-Staff 

domain, data on the experience level of different emergency staff is not available. Similarly, 
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within EP-Capacities, whether an LHD has actually performed a hazardous materials response is 

not available: they may indicate they have the capacity to perform it, but it may be untested.  

 Additionally, as a lengthy general purpose survey that relies on self-reported data, data 

provided may be inaccurate or imperfect due to reliance on estimates, or respondents may have 

skipped questions they could have located or provided answers to due to its time-intensiveness.  

However, as the most comprehensive data source available on LHD infrastructure, finances, 

workforce, and activities, as well as other relevant topics covered in modules, the data set 

represents the best source for analyzing LHDs on a national scale, making it a critical resource 

for informing federal policies and budgets. 

SUGGESTED FURTHER RESEARCH  

Results, including overall inconclusiveness, from this study suggest a variety of areas for 

additional research that stand to inform policymakers on the impact diminished funding has on 

LHD preparedness. While this study aimed to examine PHEP of LHDs on a macro level, 

research on the effects of budget cuts within specific domains and/or over a period of years could 

provide policymakers and practitioners alike with more specific, detailed impacts of diminished 

funding. For example, research on the detrimental effects of losing emergency preparedness staff 

due to budget cuts. Similarly, further research comparing the likelihoods that different services 

are cut due to diminished funding could demonstrate whether emergency preparedness activities 

are more or less likely to cut than other services due to budget reductions. For example, 

comparing the likelihood that emergency preparedness services are cut comparted to maternal 

and child health services or environmental health services among LHDs that experienced a 

budget cut. 

Given the seemingly contradictory results in the bivariate analysis, with greater 

proportions of LHDs that experienced a budget cut achieving PHEP outcomes, generally, 
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conducting research on what services an LHD is likely to cut first could help illustrate where 

funding should be directed, or what funding sources should be protected as much as possible. 

While NACCHO and other organizations such as TFAH are able to produce statistics on the 

most frequently cut services, research or a survey aimed at determining why these services are 

cut stands to better inform policymakers charged with setting budgets and making cuts. 

CONCLUSIONS 

The 2013 Profile study also asked LHDs what they expected their budget for the next 

fiscal year would be. With nearly one-third indicating that they expected their budget to be less 

than the previous year’s, continuing to examine the impacts of budget cuts will be a necessary 

and worthwhile endeavor in order to inform policymakers and improve local and national 

preparedness postures. With surges of funding for emerging threats, such as Ebola and Zika 

virus, federal budgets run the risk of repeating the downfalls witnessed in the years following 

September 11 and the H1N1 outbreak: inflating money for public health and LHDs for 

emergency preparedness for a short time, then diminishing it as the threat subsides. In order to 

ensure a consistent, increasing level of public health emergency preparedness capabilities, LHDs 

in turn require consistent, increasing levels of funding. 
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Table 3. Descriptive Statistics of Variables Used in Analysis 

Variable Mean Std. Dev. 

Independent Variables (n= 1,283)   

Budget change from previous FY   

     Less than previous FY .29 .45 

     Same .47 .50 

     Greater .24 .42 

Population served   

     Less than 25,000 .34 .48 

     25,000 – 49,999 .19 .40 

     50,000 – 249,999 .31 .45 

     250,000+ .16 .33 

Has a local board of health .69 .46 

Governing authority   

     State government .20 .40 

     Local government .70 .46 

     Shared between state and local government .10 .30 

Total Expenditures   

     <$500,000  .21 .37 

      $500 000-$999,999 .17 .47 

      $1,000,000-$4,999,999 .36 .48 

      $5,000,000 - $9,999,999 .13 .33 

      $10,000,000+ .17 .33 

Workforce reduction due to budgetary reasons .41 .42 

Dependent Variables    

Emergency Preparedness Staff   

     Public information specialist  .34 .47 

     Emergency preparedness staff .73 .44 

     Designated emergency preparedness coordinator .87 .33 

     EP Staff Summary Indicator:  (Employs all three EP staff  positions)         .30        .46 

Emergency Preparedness Capacities   

     Infectious disease surveillance .93 .25 

     Syndromic disease surveillance .51 .50 

     Hazardous materials response .19 .39 

     Emergency medical services (EMS) .10 .22 

     Laboratory services and analysis .37 .48 

     EP Capacities Summary Indicator (Capability to perform at least three of five 

functions) 
.35 .47 

Emergency Preparedness Activities (n=459)   

     Wrote/updated emergency plan .87 .32 

     Reviewed legal authorities .49 .50 

     Participated in tabletop exercise .77 .40 

     Participated in functional or full-scale exercise .38 .50 

     Assessed competencies of staff .67 .46 

     Provided emergency response training .85 .34 

     EP Activities Indicator (Performed at least five of six activities) .50 .50 

APPENDIX 
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Table 4. Preparedness by Population, Board of Health, and Budget Decrease 

Variable (n) 

Population Size Categories (n): 

(1)<25,000 

(2) 25,000–49,999 

(3) 50,000–249,999 

(4)≥250,000 

Presence of a 

Board of Health (n) 
Budget Decrease 

Public information specialist (PIS)  

 

(1) 18.30% (73) 

(2) 25.41% (62)  

(3) 37.93% (165) 

(4) 64.71% (132)  

Yes 33.48% (300) 

No 66.52% (596) 

Yes 61.97 (233) 

No 38.03% (143) 

Emergency preparedness staff 

 

(1) 53.63% (214) 

(2) 71.72% (175) 

(3) 84.14% (366) 

(4) 97.06% (198) 

Yes 75.11% (673) 

No 24.89% (223) 

Yes 81.12% (305) 

No 18.88% (71) 

Emergency preparedness 

coordinator 

 

(1) 79.45% (317) 

(2) 89.75% (219) 

(3) 91.03% (396) 

(4) 94.69% (197) 

Yes 88.84% (796) 

No 11.16% (100) 

Yes 92.29% (347) 

No 7.71% (29) 

 

EP Staff Summary Variable 

(1) 14.54 % (58) 

(2) 22.54% (55) 

(3) 36.32% (158) 

(4) 63.24% (129) 

Yes 31.79% (284) 

No 68.30% (612) 

Yes 35.64% (134) 

No 64.36% (242) 

Communicable /infectious disease 

services 

(1) 89.22 % (356) 

(2) 94.67% (231) 

(3) 95.86% (417) 

(4) 96.08% (196) 

Yes 95.09% (852) 

No 4.91% (44) 

Yes 94.95% (357) 

No 5.05% (19) 

Syndromic disease surveillance 

(1) 38.35% (153) 

(2) 22.54% (105) 

(3) 57.93% (252) 

(4) 76.96% (157) 

Yes 50.89% (456) 

No 49.11% (440) 

Yes 30.90% (229) 

No 39.10% (147) 

Hazmat response 

(1) 12.28 % (49) 

(2) 11.89% (529 

(3) 23.68% (103) 

(4) 32.35% (66) 

Yes 19.08% (171) 

No 80.92% (725) 

Yes 20.74% (78) 

No 79.26% (298) 

Emergency Medical Services (EMS) 

(1) 3.01 % (12) 

(2) 1.00% (2) 

(3) 4.83% (121) 

(4) 16.67% (34) 

Yes 4.24% (38) 

No 95.76% (858) 

Yes 6.12% (23) 

No 93.88% (353) 

Lab services and analysis 

(1) 14.54 % (58) 

(2) 22.54% (55) 

(3) 36.32% (158) 

(4) 63.24% (129) 

Yes 35.16% (315) 

No 64.84% (581) 

Yes 42.82% (161) 

No 67.18% (215) 

EP Capacities Summary Variable 

(1) 18.80% (75) 

(2) 21.31% (52) 

(3) 39.08% (170) 

(4) 69.12% (141) 

Yes 31.79% (896) 

No 68.30% (612) 

Yes 38.30% (144) 

No 61.70% (232) 
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Wrote/updated emergency plan  (1) 80.62% (104) 

(2) 90.53% (86) 

(3) 91.11% (123) 

(4) 94.00% (94) 

Yes 89.09% (294) 

No 10.91% (36) 

Yes 91.67% (132) 

No 8.33% (12) 

Reviewed relevant legal authorities 

(1) 39.53% (51) 

(2) 55.79% (53) 

(3) 50.37% (68) 

(4) 67.00% (67) 

Yes 52.73% (174) 

No 47.27% (156) 

Yes 54.17% (78) 

No 45.83% (66) 

Participated in tabletop exercise 

(1) 65.89% (85) 

(2) 78.95% (75) 

(3) 85.19% (115) 

(4) 94.00% (94) 

Yes 81.21% (268) 

No 18.79% (62) 

Yes 88.89% (128) 

No 11.11% (16) 

Participated in full-scale exercise 

(1) 24.81% (32) 

(2) 37.89% (36) 

(3) 45.19% (61) 

(4) 67.00% (67) 

Yes 41.21% (136) 

No 58.79% (194) 

Yes 45.83% (66) 

No 54.17% (78) 

Assess competencies of emergency 

preparedness staff 

(1) 59.69% (77) 

(2) 75.79% (72) 

(3) 68.89% (93) 

(4) 76.00% (76) 

Yes 69.70% (230) 

No 30.30% (100) 

Yes 77.08% (111) 

No 22.92% (33) 

Provided emergency response 

training 

(1) 76.74% (99) 

(2) 88.42% (84) 

(3) 88.15% (119) 

(4) 97.00% (97) 

Yes 86.67% (286) 

No 13.11% (44) 

Yes 88.89% (128) 

No 11.11% (16) 

EP Activities Summary Variable  

(1) 30.23% (39) 

(2) 52.63% (50) 

(3) 52.59% (71) 

(4) 71.00% (71) 

Yes 49.39% (163) 

No 50.61% (167) 

Yes 43.75% (81) 

No 43.75% (63) 
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Table 5. Percent LHDs Achieving Emergency Preparedness Measures by Budget Change 

Budget Change Decreased Same Increased 

    

Emergency Preparedness Staff    

     Public information specialist 38.03 27.47 37.07 

     Emergency preparedness staff 81.12 87.22 77.66 

     Designated emergency preparedness coordinator 92.29 84.77 89.21 

     EP staff indicator 35.64 25.72 36.78 

    

Emergency Preparedness Capacities    

     Infections disease surveillance 94.95 91.66 94.9 

     Syndromic disease surveillance 60.90 46.45 48.86 

     Hazardous materials response 20.74 16.63 21.02 

     Emergency medical services (EMS) 6.12 5.14 4.18 

     Laboratory services and analysis 42.82 32.19 39.79 

     EP-Capacities indicator 38.30 28.93 35.43 

    

Emergency Preparedness Activities    

     Wrote/updated emergency plan 91.67 83.83 89.23 

     Reviewed legal authorities 54.17 49.41 45.53 

     Participated in tabletop exercise 88.89 70.82 78.09 

     Participated in full-scale exercise 45.83 36.32 39.09 

     Assessed competencies of staff 77.08 67.53 56.17 

     Provided emergency preparedness training to staff 88.89 79.78 90.81 

     EP-Activities indicator 53.75 45.05 39.19 



 

 

 

 

Table 6.  Regression Results for Emergency Preparedness Staff (EP-Staff) 

 

 

 

LHD Characteristic 

Model 1 

Baseline characteristics 

Model 2 

Budget/Finance information 

Odds Ratios (Std. Errors) Odds Ratios (Std. Errors) 

PIS EP Staff EPC 
EP_Staff 

Indicator  
PIS EP Staff EPC 

EP_Staff 

Indicator 

Population 
        

  25,000 – 49,000 1.39a 2.06c 2.15c 1.56a 1.37 1.32b 1.33a 1.21b 

 (.28) (.37) (.54) (.34) (.25) (.37) (.41) (.28) 

  50,000 – 249,999 2.65c 4.56c 2.53c 3.24c 2.55c 1.99c .98 1.78b 

 (.45) (.76) (.54) (.59) (.40) (.49) (.29) (.42) 

  250,000+ 3.45c 8.47c 7.04c 6.1c 4.51c 2.67b 2.31b 2.70c 

 (2.6) (2.56) (2.98) (2.14) (.75) (1.19) (.61) (.90) 

Governing Authority 
        

  State government .89 .68b .47c .64b .99 .42c .45c .64a 

 (.18) (.12) (.10) (.59) (.16) (.11) (.26) (.17) 

  Shared authority 3.12c 3.45c 3.5a 2.96c 2.22c 1.52 1.26 1.89c 

 (.63) (1.16) (1.8) (.60) (.50) (.58) (.70) (.44) 

Presence of BOH 
        

  Has a BOH 1.33b 1.44b 1.3a 1.45b 1.13 1.01 1.21b 1.17b 

 (.21) (.23) (.25) (.23) (.20) (.21) (.26) (.22) 

Budget Change - - - - 
    

   Decreased - - - - .89 .99 1.33 .91a 

     (.18) (.21) (.35) (.96) 

   Increased - - - - 1.21 .79 .91 1.19 

     (.21) (.16) (.24) (.21) 

Expenditures  - - - - 
    

   $500 000-$999,999 - 
 

- - 1.28a 1.22 1.29 1.12 

     (.43) (.33) (.41) (.38) 

   $1,000,000-$4,999,999 - - - - 1.52b 2.64c 3.74c 1.67b 

     (.47) (.77) (1.48) (.55) 

   $5,000,000 - $9,999,999 - - - - 2.60c 3.27c 4.14c 2.91c 

     (1.01) (1.29) (1.58) (1.15) 

   $10,000,000+ - - - - 3.92c 4.77c 9.42c 5.33c 

     (2.12) (2.29) (4.55) (6.02) 

Workforce reduced - - - - .97a 1.23 1.23 1.28 

     (.80) (.49) (.94) (.35) 

a 
p<0.1, 

b
 p<0.05, 

c
 p<0.01 
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Table 7. Logistic Regression Results for Emergency Preparedness Capacities (EP-Capacities) 

 
Model 1 

Baseline characteristics 

Model 2 

Budget/Finance information 

 Odds Ratios (Std Errors) Odds Ratios (Std. Errors) 

LHD Characteristic 
infectious 

disease 

syndromic 

surv 
HazMat EMS 

lab 

services 
EP 

Capacities 

infectious 

disease 

syndromic 

surv 
HazMat EMS 

lab 

services 
EP 

Capacities 

Population             

  25,000 – 49,000 1.19b 1.18 0.99 .78a 1.38a 1.15 1.23 .79 1.31 .87 1.19 .95 

 (.63) (.19) (.25) (.42) (.25) (.24) (.38) (.78) (.42) (.35) (.25) (.24) 

  50,000 – 249,999 2.68c 2.17c 2.20c 1.7a 2.18c 2.7c 1.49a 1.34a 2.67c 2.03 1.12a 1.57b 

 (.79) (.31) (.43) (.63) (.34) (.48) (.67) (.29) (.89) (1.76) (.47) (.40) 

  250,000+ 3.35c 3.98c 3.54c 3.53c 5.03c 6.81c 1.34b 1.86b 3.45c 4.01a 1.35a 2.92c 

 (1.36) (1.00) (.77) (.77) (.98) (1.80) (.43) (.61) (1.57) (3.4) (.39) (.99) 

Governing Authority 
            

  State government 1.65a .65b .55b .29b 1.09 .78 .69a .83a .38c .78a 1.22 .87 

 (.54) (.10) (.12) (.13) (.18) (.13) (.29) (.18) (.20) (.29) (.87) (.20) 

  Shared authority 2.89a 1.65a .65a .24b 2.38c 1.47a 1.61 1.26 .58a .24b 1.34a 1.13 

 (1.54) (.33) (.17) (.15) (.46) (.30) (1.14) (.28) (.17) (.12) (.38) (.25) 

Presence of BOH 
            

  Has a BOH 2.71c .97 .94 .53b .85a .86 2.43c .93 .97 .73a .97 .95 

 (.69) (.12) (.16) (.14) (.11) (.12) (.82) (.13) (.18) (.20) (.15) (.15) 

Budget Change 
            

   Decreased - - - - - - 1.17 1.11a .94 1.12 .97 .87a 

       (.41) (.17) (.20) (.37) (.32) (.15) 

   Increased - - - - - - .99 .94b 1.15b .79 1.32a 1.18a 

       (.35) (.16) (.23) (.28) (.52) (.20) 

Expenditures  - - - - - - 
      

   $500 000-$999,999 - - - - - - 1.19a 1.16 1.05 .66a 1.18 1.02 

       (.76) (.28) (.35) (.20) (.32) (.30) 

   $1,000,000-$4,999,999 - - - - - - 2.63 1.55a .99b .89 2.20c 1.47a 

       (1.36) (.37) (.27) (.36) (.52) (.42) 

   $5,000,000 - $9,999,999 - - - - - - 2.81a 1.88b 1.01b .87 2.90c 2.55c 

       (2.50) (.57) (.46) (.33) (.85) (.87) 

   $10,000,000+ - - - - - - 4.4b 2.62c 1.13 b 1.36 b 4.82c 4.18c 

       (1.91) (.95) (1.28) (1.5) (2.29) (1.61) 

 

Workforce reduced  
- - - - - - 1.94 1.02 1.31a .85 .75b 1.01 

       (.67) (.35) (.45) (.34) (.36) (.45) 
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a 
p<0.1, 

b
 p<0.05, 

c
 p<0.01 



 

 

 

  

Table 8. Logistic Regression Outcomes for Emergency Preparedness Activities (EP-Activities) 

 
Model 1 

Baseline characteristics 

Model 2 

Budget/Finance information 

 Odds Ratios(Std. Errors) Odds Ratios (Std. Errors) 

LHD Characteristic emplan 
review 

legal 

ttx 

drills 

fse 

drills 

assess 

epstaff 

ep 

training 
EP Activities 

Indicator 
emplan 

review 

legal 

ttx 

drills 

fse 

drills 

assess 

epstaff 

ep 

training 
EP Activities 

Indicator 

Population 
            

    25,000 – 49,000 2.44a 

(1.09) 

   2.0b 

(.46) 

2.04b 

(.71) 

1.84b 

(.54) 

2.13b 

(.65) 

2.28b 

(.88) 

2.64c 

(.75) 

1.13a 

(.89) 

1.89a 

(.45) 

1.2a 

(.56) 

1.79a 

(.69) 

1.74b 

(72) 

2.02c 

(1.71) 

1.60c 

(1.91) 

  50,000 – 249,999 2.50b 

   (.92) 

1.5a 

(.35) 

3.21c 

(1.01) 

2.48c 

(.66) 

1.41a 

(.25) 

2.19b 

(.73) 

2.50c 

(.65) 

2.89b 

(1.59) 

1.91b 

(.34) 

.93b 

(.52) 

2.00a 

(.83) 

1.59b 

(.89) 

1.55a 

(1.25) 

1.62b 

(.74) 

  250,000+ 3.63b 

(1.86) 

3.11c 

(.92) 

4.01c 

(4.3) 

5.00c 

(1.8) 

1.95b 

(2.19) 

4.33c 

(2.55) 

3.36c 

(1.6) 

3.78a 

(2.62) 

1.32a 

(.34) 

1.30b 

(.65) 

3.47b 

(1.90) 

3.53c 

(2.22) 

3.28c 

(2.34) 

2.99c 

(1.61) 

Governing Authority 
              

  State government 
.22c 

(.08) 

.26c 

(.07) 

.21c 

(.06) 

.96 

(.26) 

.47b 

(.12) 

.63 

(.22) 

.39c 

(.11) 

.65 

(.32) 

.28c 

(.11) 

.85c 

(.05) 

1.85 

(.46) 

.42b 

(.17) 

.38a 

(.32) 

.32c 

(.12) 

  Shared authority 1.32 

(1.0) 

.93 

(.36) 

2.5 

(1.9) 

1.19 

(.45) 

3.42b 

(1.9) 

2.12 

(1.7) 

1.76 

(.69) 

.76 

(.65) 

.80 

(.31) 

.76 

(.61) 

1.01 

(.41) 

1.61 

(.95) 

1.13 

(.87) 

1.21 

(.53) 

Presence of BOH 
              

  Has a BOH .84 

(.21) 

.94a 

(.19) 

1.07b 

(.15) 

.98 

(.23) 

.95a 

(.29) 

1.05a 

(.22) 

.83 

(.21) 

.53 

(.34) 

.98 

(.27) 

.56b 

(.15) 

1.01 

(.28) 

.89 

(.25) 

1.12b 

(.98) 

.76 

(.32) 

Budget Change 
              

   Decreased 
- - - - - - - 

1.04 

(.43) 

.72a 

(.11) 

1.35a 

(.35) 

.70a 

(.19) 

.91 

(.28) 

.94 

(.45) 

.76 

(.34) 

   Increased 
- - - - - - - 

1.04 

(.56) 

.86b 

(.15) 

1.21a 

(.28) 

.94 

(.28) 

.85a 

(.24) 

2.49 

(1.44) 

.87 

(.22) 

Expenditures  
              

   $500 000-$999,999 
- - - - - - - 

2.30a 

(1.12) 

1.32b 

(.43) 

1.49a 

(.59) 

1.44b 

(.78) 

1.32b 

(.78) 

1.17b 

(.88) 

1.18a 

(1.90) 

   $1,000,000-$4,999,999 
- - - - - - - 

1.49b 

(1.18) 

1.93b 

(.76) 

3.84b 

(2.3) 

1.27b 

(.78) 

.89a 

(.48) 

1.91a 

(1.54) 

1.60b 

(1.07) 

   $5,000,000 - $9,999,999 
- - - - - - - 

1.97a 

(.67) 

3.67b 

(2.05) 

6.71a 

(5.6) 

1.79b 

(1.14) 

1.34a 

(.98) 

1.74b 

(1.23) 

2.32b 

(2.83) 

   $10,000,000+ 
- - - - - - - 

1.86b 

(.56) 

2.95b 

(1.77) 

12.21c 

(11.89) 

2.40c 

(1.53) 

1.37c 

(1.21) 

2.50c 

(3.20) 

2.87a 

(1.87) 

Workforce reduced  - - - - - - - 
.93 

(.23) 

.49c 

(.15) 

.48c 

(.19) 

1.21 

(.40) 

1.02 

(.34) 

1.17b 

(.89) 

.69b 

(.23) 

a 
p<0.1, 

b
 p<0.05, 

c
 p<0.01 
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