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ABSTRACT 
 

The structure and systems of state health departments (SHD) may affect 

reporting of foodborne disease outbreak (FBDO) hospitalizations. Evaluation of 

SHD by investigating the contributions of structural capacity elements (SCE) will 

provide an accurate measure of performance and highlight areas for 

development of effective strategies for improvement.  This study investigated the 

relationship between organizational and structural characteristics of SHD and 

systems for FBDO reporting, and included three manuscripts designed to 

address seven hypotheses, as well as a conclusion chapter interpreting the 

findings as they relate to the overall research question.  Study findings identified 

consistently higher reports of hospitalization due to foodborne illness from third 

party payers compared to SHDs between 2006 and 2009 in 30 of the 31 states 

analyzed.  Furthermore, significantly different rates of reporting among states 

with mixed governance classification were seen when compared to those with 

centralized and decentralized governance; associations between total laboratory 

expenditures and total food-related hospitalizations reported were also identified 

when analyzing healthcare claims data.  This dissertation contributes to the 

current knowledge base for public health services and systems research, as well 

as food safety surveillance and reporting, and provides an innovative approach to 

using secondary databases to investigate food safety issues. Findings support 

the conclusion that collaboration between public and private agencies would 

support improvements in data collection and foodborne illness surveillance.   
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CHAPTER 1 

INTRODUCTION 

As of 2013, foodborne illnesses that are acquired domestically are 

estimated to infect 48 million people, hospitalize 128,000 people and result in up 

to 3,000 deaths in the United States (U.S.) each year (Centers for Disease 

Control and Prevention, 2013).   For over a century, food safety and the negative 

health outcomes of foodborne disease outbreaks (FBDOs) have continued to 

garner the attention of both consumers and policymakers in the U.S.  Much of the 

proposed food safety legislation has focused on surveillance and response to 

FBDO at the national level (H.R. 1332, Safe Food Enforcement, Assessment, 

Standards, and Targeting (FEAST) Act; H.R. 759, FDA Globalization Act); that is, 

how health agencies inform the public and test for pathogens, once they have 

been identified.  However, food safety and the tracking of FBDO incidence 

remains a public health concern.  Response to and outcomes of FBDOs, 

including laboratory testing, medical treatment and the financial backlash by 

consumers on the food industry and local health departments, are all affected by 

the rate at which food-related illnesses take place.  A 2012 outbreak of 

Salmonella Typhimurium connected to consumption of cantaloupe resulted in 

261 people ill, 94 hospitalized and 3 deaths in 24 states and the District of 

Columbia (Centers for Disease Control and Prevention).  Between 2009 and 

2010, a total of 1,527 FBDO were reported, resulting in 29,444 illnesses, 1,184 

hospitalizations, and 23 deaths (Gould et al., 2013).  While the threat of illness 

due to certain pathogens is likely to persist, the negative impact associated with 
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these vectors could be substantially reduced in the presence of a system which 

quickly and effectively addresses these risks and reduced morbidity and mortality.  

Food safety has continued to be a priority for federal lawmakers, with several 

bills introduced to Congress in the past decade.  

In some cases, legislation attempting to promote food safety (H.R. 1332, 

Safe Food Enforcement, Assessment, Standards, and Targeting (FEAST) Act; 

H.R. 759, FDA Globalization Act) has been enacted to explicitly affect the 

behavior of an agency and protect consumers; interventional law such as 

regulations regarding safe food preparation or rules for surveillance and storage 

is one example. Other laws attempt to protect the public’s health from pathogens 

which may be introduced during production or manufacturing, such as those 

requiring mandatory inspections of facilities. The effectiveness of such laws, 

however, depends greatly on the governance practiced by the agency or 

organization identified; that is, whether or not a party is identified as responsible 

for executing/enforcing the law, and the amount of actual power and influence 

they are allowed to exert (Burris et al., 2010; Moulton et al., 2003).  For example, 

the recent passage of the Food Safety Modernization Act (Public Law No. 111-

353) explicitly identified the Food and Drug Administration (FDA) as the federal 

agency charged with overseeing food safety initiatives at the federal level.  

However, as will be discussed below, roles and responsibilities between the 

federal, state and local levels are complex, and the activities related to food 

safety surveillance, reporting and response heavily rely on the states and their 

interaction with localities, which may lack the necessary resources and authority 
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to conduct adequate food safety surveillance activities.  Therefore, the 

relationship among stakeholders and its impact on food safety continues to be a 

complicated one.  Indeed, the issue of the maintenance of consumer food safety 

has prevailed for over a century (Hoffman, 2010; Segerson, 1999; Havinga, 

2006; Fisher et al., 2005). 

History of Federal Food Safety Initiatives 

Recognition of the food supply as a vector for infectious disease resulted 

in the passage of the Pure Food and Drug Act in 1906, which required federal 

inspection of meat products and outlawed the manufacture, sale, or 

transportation of adulterated food products and medicines (Public Law No. 59-

384).  While the Food, Drugs and Cosmetics Act of 1938 expanded the authority 

of the FDA, the Miller Amendment (1948) extended the agency’s authority to 

goods already regulated by the FDA that crossed state lines (Public Law No. 75-

717). This amendment is particularly relevant to food safety today, especially in 

the instance of multi-state outbreaks (Purayidathil and Ibrahim, 2012).  The 

twenty-first century brought food safety initiatives rooted in homeland security 

and food defense, such as the Public Health Security and Bioterrorism 

Preparedness and Response Act of 2002.  The Food Safety and Modernization 

Act of 2010 aims to streamline the authority over food safety under a single 

agency, and granted the FDA the power to order mandatory recalls for the first 

time (Public Law No. 111-353).  The first of over 200 supplementary laws passed 

since its creation, the Pure Food and Drugs Act created a framework for 

monitoring food and consumer safety as it related to public health at the federal 



   

4 
 

level.  Table 1 illustrates several legislative milestones that have been passed 

since the passage of the 1906 law.   

Table 1: Food Safety Legislation, 20th and 21st Century United States 
 
Year 
Passed 

Name of 
Legislation/Policy 

Activities Influenced by Legislation 

1906 Food and Drugs 
Act/Meat Inspection 
Act (revised in 
1933/1938) 

Gave new regulatory powers to the federal 
government; USDA engaged in the 
regulation of manufacture, sale and 
advertising of products.   

1938 Food, Drugs and 
Cosmetics Act (FDC) 

Expanded authority of the newly-named 
FDA  

1948 Miller Amendment  Extended to goods regulated by the FDA 
that crossed state lines 

1969 Sanitation Programs  Transferred responsibilities from other 
agencies in the Public Health Service to the 
FDA for administering programs over milk, 
shellfish, food service, and interstate travel 
facility programs 

2002 Public Health 
Security and 
Bioterrorism 
Preparedness and 
Response Act 

designed to improve the US ability to 
prevent and respond to public health 
emergencies (including intentional 
adulteration of food) 

2003 Scientific Criteria to 
Ensure Safe Food 
(National Academy of 
Science) 

a report commissioned by FDA and the 
Department of Agriculture, which calls for 
continued efforts to make food safety a vital 
part of the agency’s overall public health 
mission. 

2010 Food Safety 
Modernization Act 

For the first time, FDA can order mandatory 
recalls in the event of tainted or 
contaminated food (excluding meat, poultry 
and eggs). 

Source: Milestones in Food and Drug Law History, US Food and Drug 
Administration 
(http://www.fda.gov/AboutFDA/WhatWeDo/History/Milestones/ucm081229.htm) 

 

Since its passage, the purview of the federal government has been 

expanded and adapted to keep up with advancements and changes in the food 

industry, including the introduction of additives, the increased popularity of 
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various produce goods leading to increased transport of food over domestic and 

international borders, and the increased use of pesticides and hormones in 

agricultural products.  The budgets tied to surveillance of the food industry by the 

government have changed as well, and influenced the level of activities of 

various agencies in enforcing new laws.  While legislators have worked to 

manage public health in the continuously changing climate of food safety over 

the past several decades, the approach has often been segmented and 

reactionary in nature, resulting in fragmentation that can affect surveillance of 

FBDO. Perhaps a leading cause for such fragmentation is the lack of a more 

global understanding of the way in which health departments work to maintain a 

safe food supply.  In order to interpret the effectiveness of current surveillance 

methods and strategies at the national level, it is important to understand the 

reporting mechanisms at the state health department (SHD) level, as data 

received from these agencies provide the numbers by which national estimates 

for food safety surveillance are calculated.   

Reporting Process  

There are over 250 pathogens known to cause foodborne illness including 

bacteria, viruses, parasites and chemicals (Centers for Disease Control and 

Prevention, 2011).  State, local and territorial public health agencies voluntarily 

report cases of foodborne illness connected to nationally notifiable diseases 

using the National Outbreak Reporting System (NORS), maintained within the 

Foodborne Disease Outbreak Surveillance System.  The investigation of an 

FBDO at the federal level is described in Figure 1.  Once an outbreak is detected, 



   

6 
 

cases related to the outbreak must be identified to gather information by which 

hypotheses as to the cause and nature of the pathogen and food product 

responsible for the outbreak can be generated.  Eventually, the source of the 

outbreak is confirmed and steps are taken to control the effects of the outbreak. 

 
Source: Centers for Disease Control and Prevention.  2011.  

 
Figure 1: CDC Processes in a Foodborne Outbreak Investigation 

 

The process for investigating an FBDO is a very complex one, requiring 

several resources and a considerable amount of time to reach definitive answers.  

When an outbreak is multistate, the Centers for Disease Control and Prevention 

(CDC) acts as lead health agency and coordinates with other involved public 

health agencies to track the source and characterize the size and extent of the 

outbreak. With the basic process of outbreak reporting addressed, it is equally 
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important to understand the bureaucracy in which the process occurs at both the 

federal, state and local levels.  

Federal 

At the federal level, the agencies responsible for food safety include the 

FDA, United States Department of Agriculture (USDA)  (which includes the Food 

Safety and Inspection Service), the Environmental Protection Agency (EPA), the 

Department of Commerce’s National Marine Fisheries Service (NMFS), the 

Department for Homeland Security (DHS), and the Department of Health and 

Human Services (DHHS).  The CDC, which collects data on intrastate FBDO at 

the federal level, falls under the DHHS.  These agencies received their 

authorities through the passage of over 30 principle laws related to food safety 

(US Government Accountability Office, 2005).  Table 2 provides insight into the 

interaction amongst these agencies in food safety management.   
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Table 2: Federal Agencies Responsible for Food Safety 
 

U.S. Federal Agency Food Safety Responsibility  

Department of 
Commerce 

National Marine Fisheries Service (NMFS) responsible for ensuring 
the safety, wholesomeness and proper labeling of domestic and 
imported seafood products. 

Department of Health 
and Human Services 

(DHHS) 
Centers for Disease Control and Prevention (CDC) responsible for: 1) 
monitoring, identifying and investigating foodborne disease problems; 
2) developing control methods; and 3) evaluating control methods 

Department of 
Homeland Security 

(DHS) Coordinate food defense activities 

Environmental 
Protection Agency 

(EPA) 
Ensures that chemicals used in food crops do not endanger public 
health 

Food and Drug 
Administration (FDA) 

Oversight of up to 80% of domestic and imported foods, ensuring 
they are safe, nutritious, wholesome and accurately labeled.  
Expanded responsibilities in food safety upon enactment of the Food 
Safety Modernization Act.  

United States 
Department of 

Agriculture (USDA) 

Food Safety Inspection Service (FSIS) regulates the safety, 
wholesomeness and labeling of 10-20% of domestic and important 
meat and poultry products sold for human consumption. 

 
There are gaps in managing food safety at the federal level, particularly in 

cross-agency collaboration of the CDC with other relevant agencies, such as the 

FDA and the USDA.  Communication between agencies once an FBDO has 

been identified impacts response and can also impact efforts in prevention of 

further morbidity or mortality.  Effective communication also provides a 

straightforward network through which to channel information coming in from 

SHDs.  In 2005, the US Government Accountability Office released a report titled 

“Oversight of Food Safety Activities: Federal Agencies Should Pursue 

Opportunity to Reduce Overlap and Better Leverage Resources” (US 

Government Accountability Office, 2005) and highlighted inspections and a weak 

mechanism for tracking of interagency agreements at the federal level meant to 
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reduce overlap (US Government Accountability Office, 2005).  In 2009, and again 

in 2010, Representative Darrell Issa, a member of the House Committee on 

Oversight and Government Reform, cited the paper in a call for a hearing to 

discuss "the coordination between the numerous departments and agencies 

responsible for food safety (Issa, 2010)."  The 2010 Food Safety Modernization 

Act increased the authority of the FDA in the oversight of food safety surveillance 

and response.  The memorandums of understanding (MOU) detailing the 

relationship between the FDA and other federal agencies differ; for example, 

while the FDA and USDA confer only on issues considered to be of “joint 

concern,” the FDA is required to assist local, state and other federal agencies 

(including the USDA, EPA and CDC) in conducting investigations of FBDO and 

must report suspected outbreaks to USDA and CDC (FDA, 2011).  This shift in 

authority may impact the reporting structure for FBDO, and may affect health 

outcomes as well.   

State 

At the state level, the current process for detecting and tracking foodborne 

disease outbreaks is that the public health department within a state will require 

doctors and clinical laboratories to formally notify the state health agency when 

certain pathogens are identified as being associated with illness.  Some states 

(e.g., Massachusetts and Arizona) require that clinical laboratories, schools and 

pharmacists report as well.  There is a separate list of notifiable diseases that 

can be voluntarily reported.  Beyond that data which is collected by the CDC’s 

National Notifiable Diseases Surveillance System (NNDSS), the frequency of 
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notifiable disease reporting has not been measured.  All data is typically collected 

in writing and submitted to the health department, and include Salmonella and E. 

Coli.   The list of notifiable diseases varies by state, and not all foodborne 

pathogens are necessarily included.  Furthermore, the notifiable disease lists of 

individual states do not have to include those conditions maintained on the CDC 

list.  The diseases included on the list may be revised to reflect the emergence of 

a pathogen or the decline in incidence of another.  Once identified and 

investigated, these data are then routinely submitted by the SHD to the CDC. In 

many cases, foodborne illnesses are not reported to the health department 

because physicians do not consistently report all cases, patients simply wait out 

the illness and do not seek care, or illnesses are not recognized as being food 

related (Yassi et al., 2001).  In a national telephone survey on American’s 

awareness and knowledge of food recalls conducted by Rutgers University’s 

Food Policy Institute, researchers found that while consumers accurately 

assessed that the rate of recalls have been increasing, the level to which many 

consumers consider themselves to be vulnerable to disease was not as high 

(80% versus 62%, respectively) (Hallman et al., 2010).    

The likelihood of a report of FBDO reaching the CDC in the first place 

depends on levels of awareness of physicians and consumers, their likelihood of 

reporting the incident to the health agency, the systems and resources within the 

state health agency already in place to ensure accurate investigation of the 

illnesses, and timely transfer of this data to the CDC (Bean et al., 1996).  

Additionally, once a health agency receives information about a case of 
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foodborne illness, it must be confirmed by that agency and then submitted to the 

SHD, which also completes investigations for cases received initially at that level. 

As the active engagement of so many parties is required to ensure that a case is 

reported, and the confirmation procedures (which are not published) for 

investigating a report of foodborne illness varies at the state level, only a small 

portion of these outbreaks are actually reported to the federal agency (Lynch et 

al., 2006) and an even smaller number end up in the agency’s Food Disease 

Outbreak Surveillance System (Centers for Disease Control).  Also, victims of 

FBDO are likely to respond with a “wait it out” approach to recovery, which is not 

likely the response to other serious infectious disease outbreaks, such as 

pertussis.  The thinking is that a food “bug” will pass on its own, while other 

infections require medical intervention.  The challenge behind this approach is 

that, depending on the patient, infection with a foodborne disease may result in 

severe illness, hospitalization and even death, particularly in the case of Listeria, 

Norovirus, Salmonella or Campylobacter infection (Centers for Disease Control, 

2012).  Therefore, by prolonging medical intervention by ignoring symptoms or 

waiting for them to pass, victims of foodborne disease increase their risk of 

morbidity or mortality in association with infection.   

Outbreaks most likely to be reported, therefore, include large or multistate 

outbreaks or those resulting in severe morbidity of mortality of consumers (Lynch 

et al., 2006).  FBDOs such as these can strain laboratory and personnel 

resources within local health departments which slow down investigation of 

outbreaks (CDC, 2008).  
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Some SHDs may not have the resources necessary to maintain a 

dedicated staff person (or persons) or technology dedicated to track food safety 

in the state (McHugh et al., 2004), either because of other pressing health issues 

affecting the state or because of financial constraints. To assist in the national 

surveillance of outbreaks, state and local health departments have reported 

FBDOs to the CDC’s Foodborne Outbreaks Surveillance System since 1966 

(Levine et al., 1987).  However, the frequency of reports has varied by locality, 

however.   

The Center for Science in the Public Interest--a nonprofit agency 

dedicated to research on food, alcohol, health, the environment, and other issues 

related to science and technology since 1973--recently published a report 

grading states on their rates of reporting for foodborne disease outbreaks 

between the years 1998 and 2007.  Researchers found that only seven states 

earned a grade of “A,” meaning that they have strong investigative and reporting 

systems for tracking foodborne disease outbreaks (Center for Science in the 

Public Interest, 2011). Expeditious reporting can lead to a more immediate 

identification of the vector through which a pathogen is being transmitted, and 

can reduce the negative outcomes of outbreaks by removing the contaminated 

food source and providing notification and treatment for those who may have 

been affected.   Twenty-two states and the District of Columbia received a grade 

of C or less, indicating a trend of underreporting of outbreaks to the CDC by the 

health departments in these areas.  Researchers in this study used whether or 

not a case included in an FBDO was solved or unsolved as a proxy for FBDO 
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reporting of cases only, which does not take into account those cases which may 

not have been reported to the CDC but could be recorded elsewhere (e.g., in 

healthcare claims records).  While this study highlights that a difference among 

SHDs as they relate to investigation of FBDOs does exist, it does not provide an 

explanation as to why the under-reporting occurs, particularly a careful 

examination of the characteristics of the different health departments themselves.    

Organization and Infrastructure  

At the state level, the organization and infrastructure of food safety 

includes state and local health departments, often working in coordination with 

private organizations, healthcare providers and consumers to prevent, identify, 

report and respond to threats to food safety.  Governance to execute food safety 

surveillance and reporting initiatives may not be distributed or exercised at the 

same rate across states, resulting in varying systems for and levels of 

implementation of food safety reporting.  A study by Roush and colleagues 

describing reporting requirements for health conditions under national 

surveillance found that reporting rates varied from state to state, and concluded 

that collaborative efforts are necessary at the local, state, and national levels to 

ensure public health (Roush et al., 1999).  In food safety, the current organization 

and mechanism by which this is achieved varies by state; in some cases, local 

health departments are very active and instrumentally involved in the 

identification, tracking and reporting of foodborne illness, while in other smaller 

local agencies, the responsibilities are either shared or managed by the larger 

state agency (The Association of State and Territorial Health Officials, 2012).  
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Still, the expectations placed on SHDs by federal agencies are consistent in the 

case of FBDO reporting, in that they voluntarily report cases using NORS.  

Although the governmental infrastructure of food safety at the federal, state and 

local levels in the U.S. today is complex and extensive, it is not necessarily 

cohesive.   

The structure and systems of SHDs can also affect reporting rates 

(MMWR, 2008).  That is, how a state health agency organizes its surveillance of 

and response to food safety issues within its jurisdiction, including how resources 

are identified, prioritized and allocated, determines not only the rate of response 

to FBDOs, but influences collaboration with other stakeholders as well.  Thus, 

while several conditions may contribute to FBDO reporting, this study will focus 

on the effect of SHD organization and structure. 

Challenges to Reporting of FBDOs at the State Level 

Surveillance  

The costs associated with foodborne illness total $152 billion each year 

(Scharff, 2010).  Development and update of systems like the NORS have 

allowed for more rapid collection of this data; however, it is understood by public 

health researchers that 95% of FBDOs are not reported (Yassi et al., 2001), 

making these estimates conservative.  Although federal agencies provide a 

reliable resource for tracking FBDO morbidity and mortality, the lack of reporting 

from the consumer and SHDs identified in previous studies, as well as the time 

lag for data transfer incurred by the need for information to travel through various 

channels before reaching the CDC makes these estimates highly conservative.    
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Although there have been several steps taken at both the federal and state level 

over the past twenty years to improve reporting rates (Lynch et al., 2006), 

systematic challenges to surveillance continue to prevent adequate and 

consistent reporting from SHDs to the CDC (Government Accountability Office, 

2005).  Changes in food production, distribution and consumption patterns have 

resulted in a shift in the nature of FBDOs (Sobel et al., 2002), which can impact 

reporting rates as well because the surveillance processes are currently 

designed with a more local scope, while advancements in food technology have 

resulted in expansion and growth beyond historical borders.  Alternatively, more 

morbidity associated with foodborne illness can be tracked by investigating 

hospitalizations or health care claims.   These claims are issued by health care 

providers and health institutions upon delivery of service and – particularly in the 

case of hospitalizations-- can provide details on each case required by the NORS 

system, including the pathogen identified as the cause of the illness and the total 

cost of treatment.   The implementation of reporting related to FBDO cases has 

not been thoroughly investigated at the state level.  Such research is necessary 

because national surveillance, response and management of food safety in the 

U.S. rely heavily on the activities of individual state and local health departments, 

which are responsible for detection, reporting and response.  It is important to 

understand how various characteristics within the health department might 

influence these activities. 
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Structural Capacity 

Structural capacity within a public health system, which is dependent on 

informational, organizational, fiscal, human, and physical resources, greatly 

influences the maintenance of public health (Turnock, 1997; Handler et al., 2001; 

Hyde and Shortell, 2012).  It is important that research into public health systems 

consider the contributions of all structural capacity elements (SCE) within a 

public health agency, including how they work together and what they contribute 

individually.   Leaders in the field of public health services and systems research 

(PHSSR) have called for research which provides evidence that will set the 

foundation for the measure of temporal and causal relationships between 

capacity, process/performance and outcomes (Meyer et al., 2012). In the case of 

food safety reporting, this becomes increasingly important when considering the 

importance of rapid data transfer (to mitigate the effect of outbreaks) as well as 

the continued decrease in funding experienced by SHDs across the country 

(National Association of County and City Health Officials, 2012).  Research into 

the relative contributions of structural capacity elements within a SHD as they 

relate to reporting of FBDOs to the CDC has not been well established.  Findings 

in this area will serve to assist SHD administrators in allocating resources in a 

manner which may improve health outcomes of FBDO.     

Theoretical Framework 

To begin to understand structural capacity in the context of public health 

agencies, Turnock and colleagues (1994) described a reluctance to assume 

authority by local health departments in an effort to maintain collaborative 
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relationships -- or aggravate political relationships -- which can lead to 

designation of the responsibility for implementation to several organizations.  The 

introduction of several new agencies with different backgrounds and agendas 

(e.g., nonprofit, territorial, private) and a virtual spread of the responsibility 

between them lead to fragmentation at the state level.  Such fragmentation may 

result in a duplication of efforts, or the loss of important data through gaps in the 

reporting system (Government Accountability Office, 2005).  In the case of FBDO 

reporting, participating parties already include SHDs who rely on reports (and 

whose structural organization internally predict the management of investigation 

of these cases) but also local health departments, healthcare providers caring for 

sick patients, sick patients presenting with/reporting illness (either to providers or 

local governments), food industry trade groups and associations, and private 

corporations which might receive complaints or have knowledge of an illness-

causing agent.  All these data must be funneled up to the SHD and organized in 

preparation to be transferred to the federal agency.  Turnock and colleagues go 

on to speculate that not just the presence of certain major components, but how 

they are structured, (including how all relevant parties are integrated), will predict 

the successful implementation of a policy (Burris et al., 2010; Moulton et al., 

2003). 

An appropriate measure of the capabilities of SHD would be to consistently 

report cases of FBDOs in order to accurately track health outcomes of FBDOs 

(Turnock, 1997).  Specifically, there is a need to identify the structural and 

operational determinants of the successful implementation of a policy for 
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reporting FBDO by state agencies to the federal government.   Bernard Turnock 

(Turnock, 1997) described five components that he defined as imperative to the 

successful execution of activities within a public health agency:  

 Human resources include competencies such as leadership, management, 

community health, intervention design and disciplinary sciences.   

 Information resources span data and scientific knowledge, including 

demographic and socioeconomic data, data on health risks and health 

status, behavioral data, data on infrastructure and services, and 

knowledge-based information like that found in the intervention and 

disciplinary sciences which is used to guide health and community actions.  

 Organizational resources include organizational units and missions; 

administrative, management, and service-delivery structures; coordinating 

structures; communication channels and networks; regulatory or policy 

guidance; and organizational and professional practices and processes.   

 Physical resources are the workspaces and places, hardware, supplies, 

materials and tools used to conduct business. 

 Fiscal resources include the money used to perform within an enterprise 

area like health as well as the real and perceived economic values 

accumulated from the outputs of an enterprise. The investment of money 

and time may result in population health improvements that have 

economic value.   

Therefore, structural capacity within a public health system is dependent on the 

following elements: informational, organizational, fiscal, human, and physical 
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resources, as these have the greatest positive impact on maintaining public 

health (Hyde and Shortell, 2012).   

Handler and colleagues (2001) introduced a conceptual framework by 

which to measure the performance of various public health systems, including 

SHDs.  The framework calls for the investigation of various components of the 

Public Health System, including structural capacity within state health agencies.  

The authors insist that structural capacity of a state health agency becomes 

increasingly important to consider, as it provides the functional foundation on 

which the activities of these agencies takes place.  Handler and colleagues go on 

to highlight outcomes as necessary to truly assess public health system 

performance, instead of stopping at the generation of outputs, which include 

policies and recommendations for addressing public health issues.  This 

framework provides a mechanism for interpreting the influence of structural 

capacity on processes and outcomes within these organizations, both individually 

and in relation to one another.  As such, the authors further assert that structural 

capacity can be measured by assessing the existence and activities of 

informational, fiscal, human, physical and organizational resources (Turnock, 

1997, Handler et al., 2001).  Understanding the capabilities of these elements 

can help to evaluate the activities of a state health agency.     

The evaluation of the public health system through careful consideration of 

the contributions of these structural capacity elements, and an investigation into 

how these interact in the real world, will provide an accurate measure of 

performance and development of effective strategies for improvement.  The 
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understanding of Turnock and Handler’s approaches is what led to a study of 

these ideas in the context of food safety. 

Research Question and Hypotheses 

The proposed study was centered on one key question and supplemented 

with hypotheses regarding the organizational and structural capacity of health 

departments in relation to the function of food safety detection and reporting. The 

main research question was: 

What is the relationship between organizational and structural characteristics of 

state health departments and processes for foodborne illness and disease 

outbreak reporting? 

The research described hereafter will focus on FBDO reporting at the state level.  

As FBDOs continue to occur at increased rates, there is a pressing need to 

understand key factors that contribute to or prevent adequate surveillance and 

reporting of FBDOs, such organizational or structural capacities. Investigation 

into the relationship between SHD organization and structure will provide insight 

into the effects of governance on FBDO reporting to federal agencies.  Finally, 

measuring the associations between structural capacity elements and reporting – 

both to federal agencies as well as third party payers (TPP) -- will provide a 

foundation for continued evaluation of the resources by which SHDs are able to 

effectively report FBDOs and improve the health of the public despite decreased 

budgets and organization restructuring.  

Healthcare claims are reports produced by TPPs, and reflect the billing of 

services provided by clinicians, thereby capturing the demand for services based 
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on an insured population’s morbidity.  Hospital discharge data specifically has 

been successfully used as a supplemental data source in injury surveillance 

(Halperin and Horan, 1998).  While TPP data also have the limitation of missing 

cases of people who do not seek care for their illness because they do not have 

health insurance, the use of healthcare claims provides an advantage in 

capturing outcomes (particularly resource use) because tracking incidence is 

imbedded in current billing practices. 

First, it must be proved that a disparity in fact exists; thus, by comparing 

incidence as it is recorded by federal agencies to proxy measures of tracking 

including hospitalization data collected by the Healthcare Cost and Utilization 

Project (HCUP).  Thus, the first hypothesis was:   

Hypothesis 1: Reporting of FBDO-related hospitalization by TPPs to states (as 

collected by the HCUP) is greater than reports of hospitalization reported to the 

CDC, as collected by the NORS.     

In the case of food safety surveillance, the need for consistent and accurate 

reporting requires the submission of case information from several parties as 

described above, and coordination amongst all units involved.  Still another layer 

of complexity is revealed when considering the characteristics of the state health 

agency itself.  While the discussion above provides the theoretical framework 

and explanation of behaviors of parties responsible for FBDO reporting at the 

state level, the coordination and interdependence of units cannot completely 

predict the health outcomes of reporting at the state level, particularly the rate of 

reporting to the CDC by individual states.  That is, even if all requirements are 
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met by the previous stakeholders in the determined-ideal structure, 

characteristics within the SHD can still pose a threat to the transfer of information 

and thereby accurate estimation of outcomes and resource utilization. For 

example, an investigation of 326 outbreaks involving 599 ill persons in San 

Francisco, CA led to the identification of 77 “likely” outbreaks, of which only three 

were reported to the CDC (Samuel et al., 2001).  The study does not go on to 

describe what aspects of the health department were most likely to influence 

these actions; however, this information would prove very useful in 

understanding the behaviors of SHDs as they relate to FBDO reporting. 

Hypothesis 2a: Reports of hospitalization related to FBDOs is more likely to be 

reported by state health departments to the CDC in states that are characterized 

as centralized versus decentralized by the Association of State and Territorial 

Health Organizations (ASTHO).  

In a study investigating the necessary categories for development of a framework 

to analyze the value of a public health system, Jacobson and colleagues cite a 

need to develop better outcome measures, and encourage elected officials to 

accept these measures (Jacobson et al., 2009).  One way to improve outcome 

measurement is to develop more appropriate methods for data collection and 

analysis of public health issues (Jacobson et al., 2009)).  In the case of FBDOs, 

this would mean going beyond the passage and implementation of a policy or 

recommendation, but also applying the conceptual framework to examine the 

practices associated with FBDO reporting and determine the outcomes and true 

impact on the health and wellness of consumers.  This requires analysis of the 
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relationship between all components within an organization, in addition to the 

individual contribution of each.   

Therefore, the framework introduced by Handler and colleagues was 

applied to the investigation of foodborne disease outbreak reporting fidelity, 

specifically through the testing of associations between this outcome and the 

structural capacity elements of informational, organizational, fiscal, human and 

physical resources as described by Turnock (1997):  

Hypothesis 2b: State health departments with an existing system consisting of 

informational resources (such as informational technology and surveillance) as 

measured by the ASTHO Public Health Survey (ASTHO PHS) are more likely to 

be associated with reporting of foodborne illness to the HCUP and CDC NORS 

systems than states that do not.  

Hypothesis 2c: State health departments with an existing system consisting of 

physical resources (e.g., equipment) as measured by the ASTHO PHS are more 

likely to be associated with reporting of foodborne illness to the HCUP and CDC 

NORS systems than states that do not. 

Hypothesis 2d: State health departments with adequate and appropriately 

trained human resources as measured by the ASTHO PHS are more likely to be 

associated with reporting of foodborne illness to the HCUP and CDC NORS 

systems than states that do not. 

Hypothesis 2e: State health departments with an existing system consisting of 

fiscal resources as measured by the ASTHO PHS are more likely to be 
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associated with reporting of foodborne illness to the HCUP and CDC NORS 

systems than states that do not. 

Hypothesis 2f: State health departments with an existing system consisting of 

organizational resources as measured by the ASTHO PHS are more likely to be 

associated with reporting of foodborne illness to the HCUP and CDC NORS 

systems than states that do not. 

As this is an area in food safety that has not been previously investigated, the 

first study in this dissertation aims to characterize and describe the disparity in 

reporting of FBDO-related morbidity to the CDC (and thereby highlight the 

conservative nature of federal foodborne illness estimates) by comparing reports 

of hospitalization due to foodborne illness from SHDs to those collected using 

third party billing, or medical claims.  The impact of Handler’s (2001) conceptual 

framework including Turnock’s (1997) structural capacity elements on the health 

outcome of resource use (hospitalization) as it applies to FBDO reporting will 

then be analyzed in two studies.  The first study (second in the series) will 

investigate the association between governance of SHDs as a proxy for 

exercised governance with reporting of hospitalization to the CDC.  Although it is 

hypothesized in the first study that the CDC estimates are conservative, the 

overall purpose of this dissertation was to identify and begin to understand the 

influence of SHD characteristics and reporting fidelity to federal agencies; 

therefore, CDC reports of hospitalization were the dependent variable.  The 

second study (third in the series) will measure structural capacity elements within 

SHDs and tests for associations between these and FBDO-related hospitalization 
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as reported by both the CDC and third-party payers, as I am interested in how 

state-level resources and organization may influence the transfer of data to 

federal and private agencies.   

Application of Turnock’s and Handler’s approaches will assist in the 

investigation of my research questions and help to provide insight into research 

findings, which will contribute to the field of PHSSR.  The following logic model 

(Figure 2) outlines the application of the theory to this study.  

 
 

Figure 2: Conceptual Model for Dissertation 
 

The inputs to the conceptual model, or process originators, include the current 

recommendations for reporting.  The implementation of recommendations is 

tempered by the existence of the structural elements categorized as moderators: 



   

26 
 

informational organization, fiscal, human and physical resources.  Such is 

reflected in the outputs of a precise system with the structural capacity for 

managing the influx of FBDO case information and cataloguing it appropriately so 

that it can be reported to the federal health agency.  This study will test the 

hypothesis that reporting of illness and hospitalization linked to FBDOs is 

influenced by these outputs.  

Research Design 

Data Sources  

Association of State and Territorial Health Organizations Public Health Survey  

Identified by the Health Indicators Warehouse as a reliable resource for 

tracking state public health performance and best practices (Health Indicators 

Warehouse), the ASTHO State and Territorial Public Health Survey (ASTHO 

PHS) is a longitudinal study of state and regional health departments which 

investigates the structure, planning, workforce, quality improvement and other 

relevant activities of these agencies.  The first survey was conducted over the 

2007-2008 time period, and the second during 2010.  Data from the 2010 

administration aligned more closely with Turnock’s structural capacity elements 

and were included in analysis. The survey covers state and territorial health 

departments in the 50 states, the District of Columbia, and the U.S. territories.  

The PHS is administered over the web, with an option for agencies to mail in 

responses.    

As the survey includes a variety of questions over 82 pages, a rubric 

based on Turnock’s description of the structural capacity elements was 
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developed to identify those variables that would provide data pertinent to this 

study.  Twelve variables were identified.  The variables include data providing 

descriptive information on the structural elements of the SHDs, such as total 

number of full time employees (FTE), details on inter-agency data transfer, and 

funding of laboratory resources.  Data from the ASTHO PHS were used as the 

independent variable to test for the existence of structural capacity (informational, 

organization, fiscal, human and physical resources) by state. 

Additionally, the ASTHO State and Local Government Classification System was 

investigated.  Based on classifications introduced in the CDC’s Profile of State 

and Territorial Public Health Systems (Public Health Practice Program, 1991), 

ASTHO has organized state and local health departments into seven 

classifications (centralized, largely centralized, mixed, shared, largely shared, 

decentralized, and largely decentralized) based on governance.  ASTHO 

groupings are influenced by the 2008 National Profile of State Health 

Departments published by the National Association of County and City Health 

Officials (NACCHO) (ASTHO, 2009; NACCHO, 2009).  Table 2 describes the 

classification system, which is determined by leadership of health maintenance 

activities within the agency and concentration of power as it relates to fiscal 

resources and issuance of public health orders (i.e., governance).  The groupings 

were released by ASTHO in 2009.  Centralized or largely centralized states have 

local health units primarily led by employees of the state, and the state retains 

authority over most fiscal decisions. States classified as “shared” contain local 

health units which may be led by employees of the state or local government.  If 
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led by state employees, local government has authority to make fiscal decisions 

and issue public health orders.  Mixed states have some local health units led by 

employees of the state and some by local government employees.  

Decentralized or largely decentralized states have local health units led primarily 

by employees of local governments, with local government retaining authority 

over most fiscal decisions (ASTHO, 2009).   

Healthcare Cost and Utilization Project State Inpatient Database (HCUP SID)  

The HCUP databases are the result of a partnership between state, 

federal and industry agencies sponsored by the Agency for Healthcare Research 

and Quality (AHRQ).  The State Inpatient Database (SID) captures 90% of 

hospital discharges from participating states, dating back to 1988.  Data is 

currently available for several states without fee for search by ICD-9 code; 

although the data for 35 states have been made available, only 31 held data over 

a consistent four-year period.  Outcome data on hospitalization over a period of 

years were pooled to strengthen analysis, as hospitalization due to foodborne 

illness is a relatively uncommon occurrence.   

The SID includes de-identified clinical and resource use information. 

Diagnoses are recorded by ICD-9 code (International Classification of Diseases, 

2009).  The ICD-9 codes used while searching the HCUP database included all 

those disease classifications beginning with the prefix “005” (food poisoning) and 

“003 (Salmonella infection),” which capture food poisoning (International 

Classification of Diseases, 2009).   
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A list of states included in this study (n=31) states broken out by 

governance classification is found in Table 3.  Variables include total discharges, 

as well as characteristics of patients and hospitals.  The HCUP SID was 

accessed to provide data on the incidence of FBDO-related hospitalization 

(discharges) as reported by hospitals and third-party payers.  Data on patient and 

hospital characteristics were not included in analysis because there was a large 

amount of missing data, and because they were not pertinent to the hypotheses 

of this dissertation. 

Table 3: Included States, by ASTHO Governance Classification 

Centralized 

Largely 

Centralized Shared 

Largely 

Shared Mixed Decentralized 

Largely 

Decentralized 

Arkansas New Hampshire Florida Maryland Maine Arizona Nevada 

Hawaii 

 

Kentucky 

 

Oklahoma California 

 Rhode Island 

   

Tennessee Colorado 

 South Carolina 

    

Iowa 

 Vermont 

    

Kansas 

 

     

Massachusetts 

 

     

Michigan 

 

     

Minnesota 

 

     

Missouri 

 

     

Nebraska 

 

     

New Jersey 

 

     

New York 

 

     

North Carolina 

 

     

Oregon 

 

     

Utah 

 

     

Washington 

 

     

West Virginia 

 

     

Wisconsin 
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Centers for Disease Control National Outbreak Reporting System (NORS)  

The CDC’s OutbreakNet Foodborne Outbreak Online Database (FOOD) 

provided data on reported foodborne outbreaks from the states to the federal 

government.  FOOD is a web-based platform which contains data from the 

CDC's Foodborne Disease Outbreak Surveillance System database from 1998 to 

the most recent year of finalized data (2010).  In 2009, the database was re-

introduced as the NORS online database.  The database is a collection of 

information on foodborne outbreaks due to enteric bacterial, viral, parasitic and 

chemical agents reported to the CDC after investigation by state, local, territorial 

and tribal health departments.  Data were pulled and cleaned to reflect an 

aggregate count of hospitalization over a four-year review period (2006 through 

2009) for 31 states.  The 31 states were included to match the availability of data 

over the same four-year period contained in the HCUP SID data source.  

Variables including data on state, year, pathogen, total ill and total hospitalization 

were pulled to create a merged dataset including all variables relevant to the 

purposes of this study.   

Merged/Combined Dataset 

A dataset was created combining data from the various secondary 

datasets included in this study (CDC, ASTHO, HCUP) and for the creation of new 

variables, allowing for analysis answering questions specific to this study.  The 

data sets were merged on the variables “state” and “year,” which are contained in 

each of them.   
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Analysis  

Descriptive statistics were run for both sets on variables of interest, 

including those measuring hospitalization, governance and structural capacity.  

Analysis for each individual project will be discussed within the context of the 

papers presented in subsequent chapters.  

Human Subjects Research  

This study was submitted for review to the Temple University Institutional 

Review Board and received an exemption in February 2012 (Protocol#20419) 

(Appendix A).  

Dissertation Overview 

The remainder of this dissertation will include four chapters: three 

manuscripts designed to address each hypothesis, and a conclusion.   

The second chapter will include analysis conducted to accept or reject the first 

hypothesis, and describe the gap in reporting of FBDO-related hospitalizations 

between state public health agencies and private third-party payers.  Rates of 

reporting FBDOs vary at the state level.  The study presented in the second 

chapter compared SHD reports of FBDO hospitalization with healthcare claims 

data.  The Agency for Health Research and Quality’s HCUP SID was accessed 

and pooled for hospital discharges between January 2006 and December 2009 

in 31 states using ICD 9 codes for Salmonella and food poisoning as the primary 

reason for admission.  Data from the FOOD was accessed for FBDO 

hospitalizations reported by SHDs and pooled over the same period.  The 
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manuscript highlights the conservative nature of the public reports and 

showcases the potential for other data sources to improve estimates.   

The third chapter is an investigation into SHD structure and governance 

as it relates to reporting fidelity, and focuses on the association between 

governance of SHDs and reporting of FBDO-related hospitalizations.  How state 

health agencies are structured and the level of governance exercised by them 

further impacts the implementation of FBDO reporting to the CDC (Ford et al., 

2003; Beitsch et al., 2006).  The ASTHO has organized state and local health 

department governance into seven classifications (including centralized, largely 

centralized, mixed, shared, largely shared, decentralized and largely 

decentralized) (ASTHO, 2009).  Such a classification system may be predictive 

of FBDO reporting fidelity, as it describes the impact of health department 

structure and organization at the state level on reporting cases of FBDOs, as 

theorized by Handler and colleagues.  The function and performance as well as 

the organizational relationship between state and local health departments are 

key factors in information sharing and response of FBDOs.  For this study, the 

seven ASTHO governance classifications were condensed into four groups and 

compared to hospitalization reports to the CDC. Total hospitalizations reported 

by CDC NORS FOOD was collected and standardized for 31 states between 

2006 and 2009.  

The fourth chapter focuses on the association between SCE within SHDs 

and reports of FBDO-related hospitalization to the CDC and third-party payers.  

Investigation into reporting of health outcomes and resource use as it relates to 
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organizational characteristics with a state health agency may help to qualify the 

challenges of reporting and highlight opportunities for improvements in the food 

safety process.  Structural capacity within a public health system is dependent on 

informational, organizational, fiscal, human, and physical resources.  The 

purpose of this study was to investigate SCE within SHDs and test for 

associations between these elements and reports of hospitalization due to FBDO, 

both from SHDs and TPPs.  This third manuscript expands on the second in that 

it investigates another layer of SHD characterization; that is, how does the 

organization of resources – independent of structure – influence reporting?  The 

conclusion summarizes key findings from the research overall and provides 

recommendations for future research.   
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CHAPTER 2 
 

REPORTS OF HOSPITALIZATION DUE TO FOODBORNE ILLNESS FROM 

STATE HEALTH DEPARTMENTS VERSUS THIRD PARTY PAYERS: WHO 

ARE WE MISSING? 

Abstract 

Rates of foodborne disease outbreak (FBDOs) reporting vary at the state level; 

this study compared state health department (SHD) reports of FBDO 

hospitalization to third party payers (TPP). The Healthcare Cost and Utilization 

Project State Inpatient Database (HCUP SID) was accessed and pooled for 

hospital discharges between January 2006 and December 2009 in 31 states 

using ICD-9 codes for Salmonella and food poisoning as the primary reason for 

admission. The Center for Disease Control and Prevention’s (CDC) Foodborne 

Outbreak Online Database was accessed for hospitalizations reported by SHDs 

over the same period.  The difference in standardized reports from both sources 

was calculated; single-group t-tests on this variable investigated reporting 

difference by state.  Most discharges were associated with Salmonella 

gastroenteritis (n=12,367) and Unspecified Food Poisoning (n=8,456).  Excluding 

Vermont, reports from TPPs were significantly higher than the CDC (mean = 

56.025, STD = 32.88, p< 0.0001), with a coefficient of variation of 83% among 

CDC data compared to 51% among TPPs.  Findings highlight the variability of 

reporting FBDOs within SHDs and resulting conservative nature of CDC 

morbidity estimates.  Future research of SHD characteristics that might influence 

FBDO reporting is needed. 
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Background and Introduction 

The morbidity and mortality of foodborne illness is a pressing issue in the 

United States (U.S.). Foodborne illnesses that are acquired domestically are 

estimated to affect 48 million people, hospitalize 128,000 people and result in up 

to 3,000 deaths each year, according to the Centers for Disease Control and 

Prevention (CDC) (CDC, 2013).   As of 2010, the annual costs associated with 

foodborne illness totaled $152 billion (Scharff, 2010). However, about 95% of 

foodborne disease outbreaks (FBDO) are not reported to a health official or a 

public health agency, either because affected individuals do not seek medical 

care, or because clinicians do not always diagnose the illness as a foodborne 

disease (Yassi et al., 2001), making these estimates conservative.  Expeditious 

reporting can lead to more immediate identification of the vector through which a 

pathogen is being transmitted, and can reduce the negative outcomes of 

outbreaks by removing the contaminated food source and providing notification 

and treatment for those who may have been affected (Center for Science in the 

Public Interest, 2011).    

To facilitate a system of national surveillance of outbreaks, state and local 

health departments have reported FBDO to the CDC’s Foodborne Outbreaks 

Surveillance System since 1966 (Levine et al., 1987).  This system and 

infrastructure for reporting is relatively loose, however, and the frequency and 

content of reports has varied by locality.  In 2012, the Center for Science in the 

Public Interest published a report grading states on their rates of reporting of 

foodborne disease outbreaks between the years 1998 and 2007.  Researchers 
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found that only seven states earned a grade of “A,” indicating that they have 

strong investigative and reporting systems within the state for tracking foodborne 

disease outbreaks (Center for Science in the Public Interest, 2011). Twenty-two 

states and the District of Columbia received a grade of C or less, indicating a 

trend of underreporting of outbreaks to the CDC among these health 

departments.  Investigators determined whether or not a case included in a 

FBDO was solved or unsolved as a proxy for FBDO reporting of cases only, 

which does not take into account those cases which may not have been reported 

to the CDC but could be recorded elsewhere (e.g., in healthcare claims records).  

Findings suggest that using the CDC data alone may provide an incomplete 

description of FBDO incidence.   

Current FBDO Reporting Process  

The current process for detecting and tracking FBDOs consists of a state 

health department (SHD) requiring that clinicians formally notify the state when 

certain pathogens are identified as being associated with patient illness.  Some 

states (e.g., Massachusetts and Arizona) require that clinical laboratories, 

schools and pharmacists report as well.  The conditions included in these 

“notifiable disease” lists vary among SHDs, and may include pathogens 

responsible for foodborne illness as well as infectious diseases such as influenza 

and HIV/AIDS.  Once cases are investigated, there is no law requiring states to 

report this data to the CDC (CDC, 2012), or that state notifiable disease lists at a 

minimum include the same pathogens as the CDC’s nationally notifiable disease 

list.  There is also no federal funding committed to states for the conduct of these 
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activities explicitly; instead, it is requested that state public health lab directors 

and state and territorial epidemiologists report diseases included in National 

Notifiable Disease Listing to the CDC using the Laboratory-based Enteric 

Disease Surveillance (LEDS) system (CDC, 2012).   

 

 
 
Adapted from Centers for Disease Control Process for FBDO Reporting 
 
Figure 3: Gaps in Foodborne Illness Reporting - Flowchart  
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Challenges Inherent to FBDO Reporting 

There are many challenges inherent in the current system for reporting of 

an FBDO by an SHD to the CDC.  The likelihood of reporting an FBDO to the 

CDC through current mechanisms (Figure 3) depends on levels of awareness of 

physicians and consumers, their motivation to report the incident to the local 

health authority, and the mechanisms of the state health agency in place to 

ensure accurate investigation of the illnesses, and timely transfer of this data to 

the CDC (Bean et al., 1996). Reporting rates may be low due to inconsistent 

reporting by physicians to public health authorities, because patients simply wait 

out the illness and do not seek care (Yassi et al., 2001) or because laboratories 

do not routinely test stool samples for all possible foodborne pathogens (Frenzen 

et al., 1999).  A 2010 study found that while consumers accurately assessed that 

the rate of recalls have been increasing, the level to which many consumers 

consider themselves to be vulnerable to disease was not as high (80% versus 

62%, respectively) (Hallman et al., 2010). 

As the active engagement of so many parties is required to ensure that a 

case is reported, only a small portion of these outbreaks are actually reported to 

the federal agency (Lynch et al., 2006) and an even smaller number end up in 

the agency’s Food Disease Outbreak Surveillance System (Centers for Disease 

Control, 2012).  Details about this gap in reporting – that is, the difference 

between the number cases that are reported by SHDs to the CDC and those that 

are not – have not previously been investigated.   

 



   

39 
 

A Supplemental Option for Estimating FBDO? Healthcare Claims Data 

The CDC incidence data on the outcomes (illness, hospitalization and 

death) attributed to foodborne illness is currently used to estimate morbidity and 

mortality associated with FBDO.  However, due to the limitations inherent to the 

reporting system described, these estimates are understood to be highly 

conservative, thereby an underestimation the true impact of foodborne disease in 

the U.S.   Alternatively, more accurate morbidity associated with foodborne 

illness can be tracked by investigating healthcare claims databases.  Since 1989, 

The Economic Research Service (ERS) of the U.S. Department of Agriculture 

(USDA) has reported cost of illness attributed to FBDOs (Roberts, 1989), usually 

targeting pathogens most commonly associated with illness in the U.S., such as 

E. Coli and Salmonella (Buzby and Roberts, 1996).   In 1999, the ERS released 

its first report incorporating medical claims data from privately insured patients 

hospitalized for a diagnosis of Salmonella infection between 1994 and 1996 into 

totals collected by the Foodborne Diseases Active Surveillance Network 

(FOODNET) developed by U.S. federal agencies in 1995 (Frenzen et al., 1999).  

The authors do not note calculating the discrepancy between the two sources, 

nor do they compare the totals they found to those calculated without the medical 

claims data; however, the estimated costs (in 1998 dollars) of medical care due 

to Salmonella infection alone totaled $118 million (Frenzen et al., 1999).  By 

including data on foodborne illness collected from medical claims, researchers 

were more accurately able to estimate the true cost of illness.  As the nature of 

FBDOs have changed in the past decade (Purayidathil and Ibrahim, 2012), in 
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addition to shifts in the resources of public health agencies (National Association 

of County and City Health Officials, 2012), there remains a need to identify the 

disparity between data collected from public and private sources in an effort to 

understand the potential benefits of supplementing the CDC’s data with that of 

medical claims.   

Healthcare claims reflect the billing of services provided by clinicians, 

thereby capturing the demand for services based on an insured population’s 

morbidity.  Hospital discharge data has been successfully used as a 

supplemental data source in injury surveillance (Halperin and Horan, 1998).  By 

comparing healthcare claims data of hospitalization due to foodborne illness at 

the state level to data which is reported to the CDC from SHDs, the consistency 

of reporting fidelity within SHDs can be measured, thereby more effectively 

determining the true morbidity and mortality of FBDOs.  While healthcare claims 

also have the limitation of missing cases of people who do not seek care for their 

illness because they do not have health insurance, the use of healthcare claims 

provides an advantage in capturing outcomes (particularly resource use) 

because tracking incidence is imbedded in current billing practices. 

There has been little research investigating the consistency in FBDO 

reporting at the state level with other data resources in part because this data 

only became publicly available in 2009 (CDC, 2012).  The purpose of this study 

was to investigate the disparity in reporting of foodborne disease-related 

hospitalizations between the Centers for Disease Control’s National Outbreak 

Reporting System (NORS) and healthcare claims data.  Healthcare claims data 
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may work to serve as a supplemental resource in estimating the morbidity and 

mortality associated with foodborne illness.   

Methods 

The Agency for Health Research and Quality’s (AHRQ) Healthcare Cost 

and Utilization Project – State Inpatient Database (HCUP SID) was accessed for 

information on hospital discharges.  The State Inpatient Database (SID) captures 

97% of hospital discharges from participating states between 1988 and 2010; 

data is currently available for 35 states without fee for use.  The SID contains de-

identified clinical and nonclinical information on patients, including persons 

covered by Medicare, Medicaid, private insurance as well as the uninsured. 

Diagnoses in the database are recorded by ICD-9 code (International 

Classification of Diseases, 2009). As of July 2012, there were 31 states in which 

data was available for four consecutive years; these states were accessed for the 

current analysis for the time period of January 2006 through December 2009.   

Hospitalizations listing the ICD-9 codes beginning with the prefix .003 

(Salmonella) and .005 (Food Poisoning) as the primary reason for admission 

were used in this study.  Cases in which the patient presented to the emergency 

room and was not admitted were not included.  The 2009 ICD-9 codes for 

Campylobacter, E. coli, Norovirus and Toxoplasmosis were not included in this 

analysis as it was not possible to confirm a foodborne source when this billing 

code was used.  Data for each individual state and year were extracted and 

imported into SAS 9.1 (SAS Institute Inc. Cary, N.C.), where they were cleaned 
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and merged into a single file representing the outcome of hospital discharge 

aggregated over the four-year period for each state.    

CDC’s OutbreakNet Foodborne Outbreak Online Database (FOOD) was used to 

access information on FBDOs (occurrence of two or more cases of a similar 

illness resulting from the ingestion of a common food) attributed to unintentional 

food contamination that had been voluntarily been reported to and confirmed by 

CDC in the corresponding states. The database includes information from the 50 

states, Puerto Rico, Guam and American Samoa, and provides descriptive 

outcomes on individual outbreaks. Data were pulled for measures of illness, 

hospitalization and death and were cleaned and merged to reflect an aggregate 

count of hospitalization over the same four-year review period (2006 through 

2009) for each state.  Outbreaks in the CDC database identified as “multistate” 

were omitted, as it was not possible to determine which states were included in 

the multistate outbreak.  Previous research investigated the outcomes of illness, 

hospitalization and death due to multistate outbreaks in the U.S. (Purayidathil 

and Ibrahim, 2012).   

All variables were initially collected in March 2012 and included in analysis 

conducted between May and September 2012.  As the size of the populations 

served by SHDs vary and would have impacted findings, and to strengthen 

analysis, hospitalization data were standardized using Vermont (the state with 

the smallest population included in analysis) to reduce random variability (Szklo 

and Nieto, 2006).  The difference between the total counts of hospital discharge 

reported by the HCUP SID database and the hospitalization reported by the CDC 
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was calculated to create a new variable, ReportDiff, which served as the 

dependent variable in this study.   

Descriptive statistics were run nonstandardized on each dataset (CDC, 

HCUP SID and combined) for the outcome of hospitalization or hospital 

discharge by state and year.  The outcome by ICD-9 code was conducted in the 

HCUP SID dataset only.  A single-group t-test on the ReportDiff variable 

investigated standardized reporting difference by state.  Coefficient of variation 

was run on CDC and HCUP data. 

Results 

Eighteen ICD-9 diagnosis codes related to foodborne illness with the 

targeted prefixes were listed as the primary cause for hospital discharge in the 

study period.  There were 24,111 hospital discharges related to foodborne illness 

over the four-year period.  The most discharges were associated with ICD-9 

codes for Salmonella gastroenteritis (n=12,367), Unspecified Food Poisoning 

(n=8,456), and Salmonella Septicemia (n=1,990).  Table 4 provides total 

discharges by ICD-9 over the four-year period, and includes all those discharges 

for which the prefixes for Salmonella or food Poisoning were listed as the primary 

cause for hospitalization.  Total average hospitalization discharges per state per 

year were consistent, totaling between 22 and 24 for the years included in this 

analysis. The average hospitalizations reported to the CDC saw a decrease over 

a wider range with a high of 16.4 in 2006 and a low of 10.2 by 2009.   
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Table 4. Total Hospital Discharges (HCUP) Related to Foodborne Illness, 
2006-2009 

ICD-9 Code Condition Description Total Discharges Mean* STD* 

3 Salmonella gastroenteritis 12367 99.73 123.07 

3.1 Salmonella septicemia 1990 16.05 26.538 

3.2 Localized Salmonella infections 0 0 0 

3.21 Salmonella meningitis 11 0.31 1.859 

3.22 Salmonella pneumonia 0 0 0 

3.23 Salmonella arthritis 0 0 0 

3.24 Salmonella osteomyelitis 0 0 0 

3.29 Local Salmonella of NEC 0 0 0 

3.8 
Other specified Salmonella 

infections 83 1.01 3.66 

3.9 
Other localized Salmonella 

infections 697 6.01 13.045 

5 Staphylococcal food poisoning 156 1.59 4.861 

5.1 Botulism food poisoning 149 3.04 14.678 

5.2 
Food poisoning due to Clostridium 

perfringens (C. welchii) 0 0 0 

5.3 
Food poisoning due to other 

Clostridia 0 0 0 

5.4 
Food poisoning due to Vibrio 

parahaemolyticus 0 0 0 

5.81 
Food poisoning due to Vibrio 

vulnificus 0 0 0 

5.89 Other bacterial food poisoning 202 2.35 6.21 

5.9 Food poisoning, unspecified  8456 68.19 97.671 

 
With the exception of Vermont, where there were seven more reported hospital 

discharges due to foodborne illness reported by third party payers (TPP) than 

SHDs, hospital discharge reports from TPPs were consistently higher than 

hospitalizations reported to the CDC by SHDs (Table 5).  There was a significant 

difference in the total counts reported by TPPs versus SHDs within the same 

state (mean = 56.025, STD = 32.88, p< 0.0001).     
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Table 5: Raw, Standardized Difference in Foodborne Illness Hospitalization 

Reporting, 2006 - 2009 

State 

Raw HCUP 
Hospital 

Discharges 
(Total) 

Standardized 
HCUP 
Hospital 
Discharges 
(Total) 

CDC 
Hospitalization 

(Total) 

Standardized 
CDC 
Hospitalization 
(Total) 

Raw 
Reporting 
Difference 

Reporting 
Difference 

Arizona 826 77.86 75 7.07 751 70.79 

Arkansas 586 126.1 19 4.09 567 122.01 

California 3844 64.66 269 4.53 3575 60.14 

Colorado 374 46.28 87 10.77 287 35.51 

Florida 4540 152.27 75 2.52 4465 149.76 

Hawaii 76 36.48 15 7.2 61 29.28 

Iowa 224 46.3 23 4.75 201 41.55 

Kansas 304 67.06 48 10.59 256 56.47 

Kentucky 400 57.65 8 1.15 392 56.5 

Maine 89 41.98 63 29.71 26 12.26 

Maryland 946 103.2 43 4.69 903 98.51 

Massachusetts 859 81 85 8.02 774 72.99 

Michigan 923 57.56 84 5.24 839 52.32 

Minnesota 452 53.37 111 13.11 341 40.26 

Missouri 726 75.39 13 1.35 713 74.04 

Nebraska 149 51.56 5 1.73 144 49.83 

Nevada 191 44.93 2 0.47 189 44.46 

New 
Hampshire 

71 33.33 12 5.63 59 27.69 

New Jersey 1201 85.76 41 2.93 1160 82.83 

New York 2837 90.27 206 6.55 2631 83.71 

North Carolina 1221 80.93 75 4.97 1146 75.96 

Oklahoma 467 78.75 76 12.82 391 65.94 

Oregon 207 33.64 41 6.66 166 26.98 

Rhode Island 36 21.25 7 4.13 29 17.12 

South Carolina 738 100.6 42 5.73 696 94.87 

Tennessee 619 61.13 72 7.11 547 54.02 

Utah 67 14.96 14 3.13 53 11.83 

Vermont 0 0 7 7 -7 -7 

Washington 504 47.02 52 4.85 452 42.17 

West Virginia 147 50.23 19 6.49 128 43.73 

Wisconsin 487 53.55 30 3.3 457 50.25 

 
Calculation of the coefficient of variation (CV) revealed a 83% variability in CDC 

reports of FBDO-related hospitalization, compared to 51% variability in HCUP 

reports.  For example, the reporting difference in Florida was 149 cases (5931% 

higher), while in New York the difference was 83.17 (1278% higher).  Additionally, 

the mean number of reported HCUP hospitalizations was approximately ten 
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times higher than the mean number of FDBO hospitalizations reported to the 

CDC. 

 Discussion 

Findings from this study reveal that total reports of hospitalization due to 

foodborne illness were consistently higher from TPPs than SHDs between 2006 

and 2009 in 30 of the 31 states analyzed, resulting in at least 1,736 

hospitalizations not reported to the CDC. This oversight of resource use, 

including the projected related costs, lost work time and reduced productivity due 

to FBDOs may highlight a misinterpretation of the true impact of food safety 

breaches on the health and well being of U.S. consumers.  

These findings highlight three issues.  First, SHD reports to the CDC on 

FBDO morbidity are not comprehensive, leading to overly conservative estimates 

on the true health and financial impact of foodborne illness on the U.S.  Second, 

the disparity between the two reporting sources used in this study illustrates the 

conservative nature of reporting fidelity for foodborne illness within SHDs, and 

supports the argument for increased collaboration between private and 

government agencies in tracking and responding to FBDOs.  Thirdly, the 83% 

variability identified by the coefficient of variation reveals that SHDs are not 

reporting hospitalization in a manner consistent with each other, even though the 

expectations for submission of cases at the federal level is the same.   There 

were, in effect more cases of hospitalization reported to third party payers than to 

the CDC; however, the finding that HCUP data was less variable calls for more 

investigation into characteristics of SHDs which influence reporting.   
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The role of SHDs in the surveillance of infectious disease outbreaks and the 

protection of population health cannot be overstated, nor can resources 

produced by other organizations replace it.  Healthcare medical claims should 

not be considered a replacement for reporting because they are not developed to 

track disease; instead, they are developed to bill for services provided.  Medical 

claims also do not provide data on persons inflicted with a foodborne illness who 

never seek medical care, and are subject to clerical errors on the side of the 

provider.  Furthermore, processing of medical claims can take up to sixty days 

(Center for Policy and Research, 2006), which would affect response times by 

public health officials if it were the only source providing details on FBDO 

morbidity during an outbreak.  Healthcare medical claims provide an opportunity 

for collaboration on surveillance of FBDO, specifically resource use among 

patients.   

Still, the reason for the discrepancy identified in this study therefore needs 

to be investigated at the state level.  Additional research can help determine if 

the gap can be attributed to an issue in the process of reporting from physicians 

and clinical labs, the lack of a law to require states to report all foodborne illness 

cases to the CDC, the absence of collaborative relationships with other agencies 

collecting the same data for different purposes, or if the challenge lies in the 

infrastructure of the SHD.  Any improvement to the calculation of FBDO 

estimates relies heavily on the capacities of the SHD to implement appropriate 

systems for tracking and reporting food safety information.  Further research is 

needed to investigate the characteristics of the SHD to understand what 
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influences the capacities of these agencies to accurately report an FBDO in a 

timely manner.   

The use of ICD-9 codes with the prefix 003.X and 005.X as opposed to 

diagnosis codes for a particular classification of illness allowed for more accurate 

data capture of all relevant hospital discharges; that is, 18 possible codes for 

reporting FBDOs were identified.  For example, ICD-9 code 005.9, “Food 

poisoning, unspecified” was listed as the primary reason for hospitalization for 

8456 (35%) cases; searching the HCUP SID database for 003.0 (Salmonella 

gastroenteritis) only would have resulted in the oversight of these cases.   

The estimates provided by healthcare claims data are also conservative, as E. 

coli was omitted from this analysis.  The 2012 codes include the codes for Shiga 

toxin-producing Escherichia coli and can provide greater insight into FBDO 

morbidity in future studies.  Other pathogens associated with hospitalizations due 

to domestically acquired foodborne illness can also be included, including 

Norovirus, Campylobacter, and Toxoplasmosis.   

Persons who did not seek medical care could not be captured.  Such is an 

inherent challenge in reporting of FBDO outcomes overall, and might be 

addressed by introducing another avenue by which cases might be identified.  

For example, the Utah Department of Health recently introduced an online self-

reporting system that allows the general public to report illnesses that may be 

related to food they consumed at home, in a restaurant, or at a group gathering 

(Utah Department of Public Health, 2013).  The confidential online form collects 

information on symptoms, possible routes of exposure, recently consumed food, 



   

49 
 

whether or not the person has sought medical attention, and general contact 

information.  Consumers are urged to seek medical care immediately if they 

consider their condition to be an urgent one.  The website was launched in 

February 2013; future studies might investigate how data collected via this type 

of channel might be utilized to improve both state and national estimates of 

foodborne illness outcomes, as well as improve response. 

One of the central provisions within the Food Safety and Modernization 

Act is the improved coordination between federal state and local foodborne 

illness surveillance systems, as well as the facilitation of sharing surveillance 

information on a timelier basis among government agencies (Public Law No. 

111-353).  The Food Safety Rapid Response Act, passed as a component of the 

Food Safety Modernization Act, aims to address issues of reporting and 

surveillance of FBDOs, including providing resources and training to local and 

state personnel in the identification and tracking of FBDOs.  In its most recent 

progress report, the Food and Drug Administration (FDA) cited a commitment to 

“building a fully integrated national food safety system in collaboration with 

regulatory and public health partners,” and described the steps it has taken to 

coordinate with state, local and federal agencies to improve surveillance and 

response, including guidelines published to facilitate multi-jurisdictional 

coordination during outbreaks (FDA, 2012).  Steps have also been taken to 

develop an integrated food safety system, by which a national standard will be 

set for inspection, testing and response.  The goal of this system will be to 

implement uniform standards and better protect public health.  Such a system 
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might result in better reporting of FBDOs by making state submission of newly 

identified cases to the CDC mandatory.  The incorporation of other data 

resources for FBDO mortality, such as medical claims, might further improve 

estimates, which could allow for the development of better response plans and 

improved outcomes. 

However, the infrastructure of state and local health departments and their 

capacity to implement this system has not been specifically considered (US 

Department of Health and Human Services, 2012).  The structure, organization 

and resources of state and local health departments must be better understood 

to truly measure the likely effectiveness of these steps for improving the rate of 

FBDO reporting, and the ability to respond at the local level.  This study 

investigated the consistency in reporting of food-related hospitalization by third 

party payers versus SHDs at the state level, and found large gaps in incidence 

reporting.  Due to the availability of data, only 31 states were included in the 

current study, and only the outcome of hospitalization could be analyzed.  Future 

research is required to understand the relationship between private and public 

reporting in all 50 states and for other health outcomes associated with FBDOs, 

including death, cost and lost productivity.  Additionally, variables describing 

characteristics of SHDs that might influence the variability and consistency in 

reporting must be identified and investigated.  Findings from this study highlight a 

need for increased characterization of the challenges of reporting in the current 

system and call for continued investigation to remedy the situation.  
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CHAPTER 3 
 

STATE HEALTH DEPARTMENT ORGANIZATION AND FOODBORNE 

DISEASE OUTBREAK REPORTING FIDELITY: WHAT ROLE DOES 

GOVERNANCE PLAY? 

Abstract 

The relationship between governance and foodborne disease outbreak (FBDO) 

reporting fidelity has not previously been investigated. The relationship between 

governance and reporting of FBDO-related hospitalizations by public agencies 

was investigated as a proxy measure for governance. Total hospital discharges 

reported by the Centers for Disease Control and Prevention (CDC) for 31 states 

between 2006 and 2009 was collected and standardized.  To strengthen analysis, 

the seven governance classifications created by the Association of State and 

Territorial Health Officials (ASTHO) were condensed into “centralized,” versus 

“decentralized,” “mixed” and “shared.”  Descriptive statistics were run; Kruskal 

Wallis tests for associations between governance and reporting were conducted. 

State health departments (SHD) operating under different governance 

classifications reported significantly different totals of hospitalization to the CDC 

(p=0.033); specifically, centralized and mixed states had significantly different 

reports to the CDC (p=0.048), as well as mixed and decentralized (p=0.021). 

Findings suggest that governance is associated with reporting fidelity.  Further 

investigation into other state health department characteristics as they relate to 

FBDO reporting will provide insight on how to best utilize department resources 

and improve health outcomes.   
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Background and Introduction 

Inconsistent Outbreak Reporting at the State Level Underestimates Outcomes 

Assessment 

Accurate and immediate reporting of FBDO is important in maintaining 

food safety and defense in the United States (U.S.).  To that end, state and local 

health departments play an important role in tracking and responding to food 

safety threats.  However, states vary in their consistency in reporting of morbidity 

related to foodborne disease (Silk and Berkelman, 2005).  In 2011 The Center for 

Science in the Public Interest published a report grading states on their rates of 

reporting for FBDOs between the years 1998 and 2007 (Center for Science in the 

Public Interest, 2011).  Researchers gave only seven states a grade of “A,” 

meaning that they were determined to have strong investigative and reporting 

systems for tracking FBDO (Center for Science in the Public Interest, 2011). 

Twenty-two states and the District of Columbia received a grade of C or less, 

indicating a trend of underreporting of outbreaks to the CDC by these health 

departments.  Underreporting results in a conservative estimate of the impact of 

outbreaks, including costs related to lost work and productivity, hospitalization 

and treatment.  Not completely understanding the impact of food illness in the 

U.S. may result in the allocation of fewer resources to programs targeting 

surveillance, prevention and response to FBDOs.  Expeditious reporting, both 

across state lines and to the federal government, can lead to a more immediate 

identification of the vector through which a pathogen is being transmitted, and 

can reduce the negative outcomes of outbreaks.    
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Still another negative consequence of underreporting of foodborne 

disease illness at the state level is its potential connection to the recent increase 

in multistate outbreaks.  Research has indicated that the incidence of multistate 

outbreaks has increased over time (Crutchfield et al., 2000; Purayidathil and 

Ibrahim, 2012).  When states do not consistently report details of an FBDO 

quickly and completely to the CDC or neighboring states, patterns of outbreaks 

may not be identified as quickly, allowing the vector to continue to affect others 

across state lines, or in more distant states with similar food and produce delivery 

systems as the state in which an outbreak might have originated.   

Lack of Consistency in State Health Department (SHD) Reporting Systems 

Federal tracking of an FBDO consists of voluntary reporting of cases by 

an SHD to the CDC.  At the state level, the infrastructure of food safety includes 

state and local health departments, often working in coordination with private 

organizations, healthcare providers and consumers to prevent, identify, report 

and respond to food safety threats.  State and local health departments typically 

require doctors and clinical laboratories to notify them when certain pathogens 

are identified as being associated with illness. This list of mandatory notifiable 

diseases varies by state.  Once the SHD receives cases, they should then be 

reported to the CDC. The specific organization and mechanism by which this is 

achieved varies by state; however, the expectations placed on SHDs by federal 

agencies are similar in the case of outbreak reporting.   

While there are several opportunities during which data related to an 

FBDO can be lost during this process (e.g., physicians do not consistently report 
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all cases to public health authorities, patients simply wait out the illness and do 

not seek care, or illnesses are not recognized as being food related) (Yassi, 

2001), characteristics of structure and organization within the state health 

department can also pose a threat to the complete transfer of FBDO data and 

thereby accurate estimation of outcomes and resource utilization at the state 

level, even if all requirements are met by the parties involved.  The success or 

effectiveness of the reporting process and subsequent response depends greatly 

on the governance granted to the SHD; that is, whether or not a party is identified 

as responsible for executing or enforcing the law, and the amount of actual 

power and influence they are allowed to exert (Burris et al., 2010; Moulton et al., 

2003).  For example, an investigation of 326 outbreaks involving 599 ill persons 

in San Francisco, CA led to the identification by that health department of 77 

“likely” outbreaks, of which only three were eventually reported to the CDC 

(Samuel et al., 2001).  Those cases that were reported met a series of 

qualifications identified internally by that health department as true indicators of 

an FBDO.  How state health agencies are structured and the governance 

exercised by them may therefore impact the implementation of FBDO reporting 

to the CDC (Ford et al., 2003; Beitsch et al., 2006).  Governance can be 

executed using political or financial authority.   

Governance as an Interpretation of Collaboration at the State Level 

The Association of State and Territorial Health Officials (ASTHO) has 

organized state and local health department governance into seven 

classifications (including centralized, largely centralized, mixed, shared, largely 
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shared, decentralized and largely decentralized), and has assigned each of the 

U.S. states (ASTHO, 2009).  ASTHO groupings were influenced by the 2008 

National Profile of State Health Departments published by the National 

Association of County and City Health Officials (NACCHO) (ASTHO, 2009; 

NACCHO, 2009).  This classification system is determined by leadership of 

health maintenance activities within the agency and concentration of power as it 

relates to fiscal resources and issuance of public health orders – that is, 

governance.  Centralized or largely centralized states have local health units 

primarily led by employees of the state, and the state retains authority over most 

fiscal decisions. States classified as “shared” contain local health units that may 

be led by employees of the state or local government.  If led by state employees, 

local government has authority to make fiscal decisions and issue public health 

orders.  Mixed states have some local health units led by employees of the state 

and some by local government employees.  Decentralized or largely 

decentralized states have local health units led primarily by employees of local 

governments, with local government retaining authority over most fiscal decisions 

(ASTHO, 2009).  Since 1990, there has been a gradual shift away from 

decentralization, with at least 25 SHDs classified as having mixed or shared 

organizational control (Beitsch et al., 2006).  California, sited in the previous 

example, is classified as decentralized.  These different classifications of 

governance and their application to the day-to-day activities of an SHD require 

varying degrees of collaboration and cooperation, and may result in certain local 

health agencies working in silos.  Such a lack of integrated effort is likely to result 
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in several completely different systems and structures of health organizations 

within the same state.   

Governance granted to oversee food safety initiatives in one state 

therefore may not be exercised at the same rate as another, resulting in varying 

capabilities and levels of implementation of food safety reporting 

recommendations.  A study by Roush and colleagues describing reporting 

requirements for health conditions under national surveillance found that 

reporting rates varied from state to state, and concluded that collaborative efforts 

are necessary at the local, state, and national levels to ensure public health 

(Roush et al., 1999).  The ASTHO classification system, used as a proxy 

measure for governance and collaborative sophistication at the state level, may 

be predictive of FBDO reporting fidelity, as it describes the impact of SHD 

governance on reporting cases of FBDOs.  The hypothesis being tested was: 

Reports of hospitalization related to an FBDO are more likely to be reported by 

the SHD to the CDC in states that are characterized as centralized versus 

decentralized by the ASTHO. Therefore, this study investigated the relationship 

between governance and public health agency reports of FBDO-related 

hospitalizations.  

Methods 

The CDC’s OutbreakNet Foodborne Outbreak Online Database (FOOD) 

was used to access information on FBDOs attributed to unintentional food 

contamination that had been reported to and confirmed by CDC in 31 states 

between 2006 and 2009 (CDC, 2012).  Details regarding the data sources 
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accessed for this study are described in a previous manuscript (Purayidathil et al., 

under review).   

The ASTHO State and Local Government Classification System (ASTHO, 

2009) was investigated as the independent variable in this study.  Based on 

classifications introduced in the CDC’s Profile of State and Territorial Public 

Health Systems (Public Health Practice Program, 1991), in 2009 ASTHO 

released their list of state and local health departments organized into seven 

classifications based on governance: centralized, largely centralized, mixed, 

shared, largely shared, decentralized, and largely decentralized.   

All variables were initially collected in March 2012 and included in analysis 

conducted between May and September 2012. The seven ASTHO governance 

classifications were condensed into four groups (Table 6), combining 

“centralized” with “largely centralized,” “shared” with “largely shared,” 

“decentralized,” with “largely decentralized,” and leaving “mixed” unchanged.  
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Table 6: ASTHO State Health Agency Classification  
 

Centralized   Shared Mixed Decentralized   

Arkansas Florida  Maine Arizona 

Hawaii Kentucky Oklahoma California 

New Hampshire Maryland Tennessee Colorado 

Rhode Island     Iowa 

South Carolina     Kansas 

Vermont     Massachusetts 

      Michigan 

      Minnesota 

      Missouri 

      Nebraska 

      Nevada 

      New Jersey 

      New York 

      North Carolina 

      Oregon 

      Utah 

      Washington 

      West Virginia 

      Wisconsin 

Source: ASTHO State and Local Health Department Governance Classification 
System 
 

Descriptive statistics were run on for the standardized outcome of hospitalization 

or hospital discharge by ASTHO governance classification.  Kruskal Wallis tested 

for associations between governance and reporting of FBDO-related 

hospitalization between two classification groups at a time, post hoc tests 

included six separate Wilcoxon rank sum tests. (Table 7). 

Table 7. Wilcoxon Rank Sum Tests, by Governance 
 

Centralized - Shared Shared - Mixed 

Centralized - Mixed Shared - Decentralized 

Centralized - Decentralized Mixed - Decentralized 
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Results 

After condensing the classifications, six states were analyzed as having 

centralized governance, with three states each classified as shared and mixed, 

and nineteen classified as decentralized (Table 6).   

Table 8 presents the average total reports of FBDO-related hospitalization, 

by governance classification, over the four-year period.  Kruskal Wallis tests 

revealed a significant difference in reporting by governance classification (p = 

0.003).  Mixed states had the highest average of reports, with only three states 

represented in this group.  SHDs operating under different governance 

classifications reported significantly different totals of hospitalization to the CDC 

(p=0.033); specifically, centralized and mixed states had significantly different 

reports to the CDC (p=0.048), as well as mixed and decentralized (p=0.021), 

after standardizing for population (Table 7).  

Table 8.  Standardized Mean Hospitalization Reported to CDC, by 
Governance 
 

Governance 
Classification N Mean SD Median p-value 

Centralized 6 5.6300 1.33960 5.6790   

          
0.095

B
 

          
0.048

C
 

          
0.733

D
 

Shared 3 2.7865 1.78446 2.5155 
0.1

C
 

          
0.1

D
 

Mixed 3 16.5465 11.75421 12.8161 
0.021

D
 

Decentralized 19 5.6051 3.32988 4.9710   

B – Shared; C – Mixed; D - Decentralized 
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Discussion 

FBDO reporting to the CDC varies by state.  Findings from this study 

indicate that governance classification based primarily on fiscal responsibility 

appears to influence the reporting of FBDOs in general, particularly when 

comparing states with mixed governance to those with centralized or 

decentralized governance.  Specifically, the output of reports by governance 

classification suggests that additional characteristics within SHDs may be 

associated with how consistently FBDOs are reported by state health agencies.  

Furthermore, it might be the interplay between these characteristics that 

influences reporting fidelity.   

Previous research showcased the conservative nature of reports of 

hospitalizations related to FBDOs as estimated by SHDs and the CDC; when 

compared to the billing patterns in healthcare claims data, there is a large gap 

between the number of hospitalizations caused by foodborne illness and reported 

by the CDC versus private TPPs (Purayidathil and Ibrahim, under review).  

Continued investigations into the reasons behind this discrepancy are needed in 

order to identify opportunities for SHDs to collect and pass on more accurate 

data.  In this way, SHDs may be properly resourced and more accurate national 

estimates can be understood.   

Budgets and resourcing to SHDs have frequently been cited as having a 

direct impact on health outcomes (ASTHO, 2012).  In 2011 alone, 57 percent of 

local health departments (LHDs) representing 47 participating states reported a 

reduction or elimination of services in at least one program area; 12 percent of 
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LHDs reduced or eliminated a food safety program (NACCHO, 2012).  Forty 

thousand staff positions are estimated to have been eliminated from LHDs since 

2008 (NACCHO, 2012).  States use several strategies for adapting to the 

reductions in their budgets; hiring of contractors and the introduction of new 

technologies has been reported, but the most common approach is to increase 

revenues (NACCHO, 2012).  Furthermore, the Sequestration Transparency Act 

of 2012 (P.L. 112-155), enacted in January 2013, is projected to decrease public 

health funding at the federal level by $2.4 billion in its first year (ASTHO, 2012), 

resulting in 150 fewer FBDOs identified and addressed (ASTHO, 2012; United 

States Office of Management and Budget, 2012).  SHDs are faced with meeting 

the needs of the population (which continues to grow and age) with fewer 

financial resources and personnel.  As the reporting of FBDOs is not required by 

law, such activities are likely to be decreased in an effort to meet other 

requirements and remain compliant with policy.  Considering that costs 

associated with more conservative estimates of FBDOs exceed $150 billion a 

year (Scharff, 2010), a further decrease in reporting of and response to food 

safety illness due to SHD resources lost could result in a drastic increase in 

morbidity and mortality.    

The passing of a law requiring that states report FBDOs to the CDC will 

not bring about the necessary structural and organizational change to improve 

outbreak reporting fidelity, as implementation of policy requires a financial 

investment that may not be feasible.  Instead, as local health department and 

SHDs around the country continue to experience reductions in budgets, it has 
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become increasingly important to identify the most effective uses of department 

funds to improve public health outcomes.  This requires analysis of the 

relationship between the various structural and organizational components within 

a state health department, in addition to the individual contribution of each, and 

their impact on outcomes.  Specifically, there is a need to identify the structural 

and operational determinants of the successful implementation of a system for 

reporting FBDOs by state agencies to the federal government so that estimates 

of morbidity and mortality at the national level can be improved and funds can be 

most appropriately applied to food safety initiatives.    

Previous research has identified factors believed to potentially affect the 

completeness of notifiable disease reporting (Silk and Berkelman, 2005).  

However, further research is needed in this area to investigate the relationship 

between organizational characteristics and health outcomes (Hyde and Shortell, 

2012). 

Handler and colleagues (2001) introduced a conceptual framework by 

which to measure the performance of various public health systems, including 

SHDs.  The framework calls for the investigation of various components of the 

Public Health System, including an organization’s mission and self-determined 

“core functions,” or activities with which the agency intends to be associated.  

The authors insist that structural capacity of the state health agencies becomes 

increasingly important to consider, as it provides the functional foundation on 

which the activities of these agencies takes place.  The authors assert that 

structural capacity can be measured by assessing the existence and activities of 
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informational, fiscal, human, physical and organizational resources, and insist on 

the evaluation of the public health system through careful consideration of the 

contributions of various elements, and an investigation into how these interact in 

the real world, as a means to provide an accurate measure of performance and 

development of effective strategies for improvement.  Understanding the 

capabilities of these elements can help to evaluate the activities of a state health 

agency as they relate to structural capacity.  Additionally, interpreting the 

contribution of each of these elements and their relationship with foodborne 

disease outbreak reporting as illustrated in this study in conjunction with the 

element of governance and governance structure will help policymakers and 

SHD administrators best utilize resources in an effort to improve health outcomes 

at the state level across governance types, as well as provide the basis for an 

expedient and accurate system for reporting to federal agencies.  As the costs 

associated with FBDOs are considerably large and the need for food defense 

systems persists, it is imperative to identify effective methods by which to 

maintain and improve public safety, even in challenging financial times. 
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CHAPTER 4 
 

AN INVESTIGATION OF TURNOCK’S STRUCTURAL CAPACITY ELEMENTS 

WITHIN STATE PUBLIC HEALTH AGENCIES AND ASSOCIATIONS WITH 

REPORTS OF HOSPITALIZATION DUE TO FOODBORNE ILLNESS: WHAT 

ARE THE IMPLICATIONS OF ORGANIZATION AND STRUCTURE? 

Abstract 

Investigation into reporting of health outcomes and resource use as it relates to 

organizational characteristics with a state health agency (informational, 

organizational, fiscal, human, and physical resources) may help to qualify the 

challenges of reporting and highlight opportunities for improvements in the food 

safety process. This study investigated structural capacity elements (SCE) within 

state health departments (SHDs) and tested for associations between these 

elements and reports of hospitalization due to foodborne disease outbreaks 

(FBDOs), both from SHDs and third party payers (TPP). Variables in the 2010 

Association of State and Territorial Health Officials (ASTHO) Public Health 

Survey (PHS) most aligned with each category of SCE were identified.  

Associations between SCE variables to FBDO hospitalization reports pooled 

across four years (2006-2009) were tested. Univariate regression was run; a 

multivariate model included relevant SCE to test prediction of HCUP reports of 

hospitalization. Total laboratory expenditures strongly predicted the total food-

related hospitalizations reported. Findings indicate that the investment of  SHD 

funds into laboratories which assist in confirming cases of FBDOs, the likelihood 
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of reporting of hospitalizations to third party payers associated with these cases 

increases.   

Background and Introduction 

Foodborne illness linked to known pathogens affects over nine million 

people in the United States (U.S.) each year (CDC, 2013) and results in 

estimated costs totaling $152 billion each year, including direct and indirect costs 

(Scharff, 2010). The Food and Drug Administration (FDA) is the federal agency 

responsible for food safety activities as granted by the passage of the Food 

Safety Modernization Act (Public Law No. 111-353). Between 2003 and 2006, 

domestic inspections conducted by the FDA decreased by 32 percent (DeWaal 

and Plunkett, 2009); inspection of imported food products have decreased as 

well (Bottemiller, 2012; Food Safety and Inspection Service). While the FDA is 

primarily responsible for food safety, the agency works closely with state and 

local partners to actually monitor and detect outbreaks. The United States 

Government Accountability Office (U.S. GAO) identified fragmentation, or a lack 

of consistent data sharing and collaboration between multiple areas with similar 

goals, as leading to a duplication of efforts by federal agencies responsible for 

maintaining food safety while gaps in surveillance remain (Shames, 2011).   

Although federal funding of state and local public health agencies has 

decreased by 38% since 2005 (Kline, 2012), the responsibilities surrounding 

tracking and surveillance of FBDOs still falls mostly to state agencies, thereby 

making accurate reporting of FBDOs at the state and local level increasingly 

important even as federal oversight of and financial support for food safety has 
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decreased. These financial cuts come as cases of foodborne illness persist, and 

the rate of multistate FBDOs has risen over time (Purayidathil and Ibrahim, 2012).    

Data related to cases of FBDOs are collected at the federal level by the 

CDC, which receives information voluntarily from state agencies.  At the state 

level, cases of foodborne illnesses are identified through reports from healthcare 

providers, laboratories, consumers and private corporations.  Although many of 

the pathogens responsible for foodborne illness are included on mandatory 

notifiable disease listings maintained by local health departments (CDC, 2013), 

the rate at which cases are reported to SHDs varies (Samuel et al., 2001).  

Furthermore, those cases which are received and investigated by an SHD may 

or may not be forwarded to the CDC (Center for Science in the Public Interest, 

2011).   Reasons for not forwarding information on an FBDO may be related to 

limited resources within the agency, disparate rubrics for confirming foodborne 

illness across states, or organizational issues within the SHD (Samuel et al., 

2001).  Previous research (Purayidathil et al., under review) highlighted a gap 

between federal estimates of FBDOs (as received from SHDs) and those of third 

party payers from hospital claims data, with claims data indicating over nine 

times more illness than observed in CDC data; more accurate assessment of the 

morbidity associated with foodborne illness requires a combined assessment of 

public and private reports.   

The issue of food safety is a persistent one which affects all consumers; 

however, it has not been analyzed with consideration to the organization and 

resources of SHDs.  Investigation into reporting of health outcomes and resource 
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use as it relates to organizational characteristics within a state health agency 

may help to qualify the challenges of reporting and highlight opportunities for 

improvements in the food safety process. Experts have called for more research 

into the characterization of SHDs as they relate to the “cumulative resources and 

relationships necessary to carry out the important processes of public health.” 

(Handler et al., 2001).  As foodborne illness is an infectious disease, knowledge 

acquired from research in food safety might inform other systems meant to track 

infections within state health agencies.  Such insights may help to explain 

variable rates of FBDO reporting between states.  Understanding the influence of 

these resources and their relationships within public health agencies will provide 

greater insight into the necessary inputs and outputs in a given system in an 

effort to improve outcomes.   

Structural Capacity 

Structural capacity within a public health system is dependent on 

informational, organizational, fiscal, human, and physical resources, as these 

have the greatest impact on maintaining public health (Turnock, 1997; Handler et 

al., 2001; Hyde and Shortell, 2012).  It is important that research into public 

health systems consider the contributions of all SCE, how they work together as 

well as what they individually contribute.  Handler and colleagues (2001) 

developed a conceptual framework to measure the performance of public health 

systems, including an organization’s mission and self-determined “core 

functions,” and how the agency’s systems and processes meet the 10 Essential 

Public Health Services (CDC, 2010).  The authors propose that the structural 
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capacity of state health agencies provides the functional foundation on which the 

activities of these agencies take place. Understanding the contributions of these 

elements within an organization can help to understand which resources 

influence practice at this level.  Handler and colleagues go on to identify 

outcomes as necessary to truly assess public health system performance, 

instead of stopping at the generation of outputs (Handler et al., 2001), which 

identifies the presence or absence of processes or materials; by measuring 

outcomes, the effects of system performance – including the operationalization of 

the outputs -- can be interpreted at the population level.   

Handler’s model of structural capacity provides a useful framework for 

analyzing factors contributing to health department performance in the area of 

foodborne disease outbreak detection and reporting. The purpose of this study 

was to investigate SCE within SHDs and test for associations between these 

elements and reports of hospitalization due to foodborne illness, from both SHDs 

and third party payers.   

Methods 

Data collected from a federal public health agency (the CDC) as well as a 

private data resource (third party payers (TPP)) were used to contrast the 

outcome of reporting between the two sources as a proxy measure for reporting 

fidelity.  As foodborne illness is a relatively uncommon event and incidence 

would be very low in very small states, reports of hospitalization due to foodborne 

illness was pooled across four years (2006-2009) to reduce error (Sommers, 

2005; Sommers, 2006) and analyzed against data on structural capacity within 
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SHDs reflecting activities in 2009.  The framework of Handler and colleagues 

was applied to generate five hypotheses: 

Hypothesis 1: SHDs with an existing system consisting of informational 

resources (such as informational technology and surveillance) as measured by 

the ASTHO Public Health Survey (ASTHO PHS) are more likely to be associated 

with reporting of foodborne illness to the HCUP and CDC National Outbreak 

Reporting System (NORS) systems than states that do not.  

Hypothesis 2: SHDs with an existing system consisting of physical resources 

(e.g., equipment) as measured by the ASTHO PHS are more likely to be 

associated with reporting of foodborne illness to the HCUP and CDC NORS 

systems than states that do not. 

Hypothesis 3: SHDs with adequate and appropriately trained human resources 

as measured by the ASTHO PHS are more likely to be associated with reporting 

of foodborne illness to the HCUP and CDC NORS systems than states that do 

not. 

Hypothesis 4: SHDs with an existing system consisting of fiscal resources as 

measured by the ASTHO PHS are more likely to be associated with reporting of 

foodborne illness to the HCUP and CDC NORS systems than states that do not. 

Hypothesis 5: SHDs with an existing system consisting of organizational 

resources as measured by the ASTHO PHS are more likely to be associated with 

reporting of foodborne illness to the HCUP and CDC NORS systems than states 

that do not. 
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The Association for Health Research Quality (AHRQ) Healthcare Cost and 

Utilization Project (HCUP) State Inpatient Database (SID) was accessed for 

information on hospital discharges due to foodborne illness as billed to third party 

payers.  Although the primary interest of this study was to examine the 

relationship between SHD structural capacity and reporting to the CDC, inclusion 

of the HCUP data provided a comparator by which the findings related to the 

CDC could be interpreted in the overall landscape of healthcare. As of July 2012, 

there were 31 states in which data was available for four consecutive years; 

these states were accessed for the current analysis for the time period of 

January 2006 through December 2009.  Hospitalizations listing the ICD-9 codes 

beginning with the prefix .003 (Salmonella) and .005 (Food Poisoning) as the 

primary reason for admission were used in this study; that is, patients included in 

the analysis were admitted to the hospital because of a food-related illness.  The 

ICD-9 code for E. coli (.008) was not included in this analysis as it was not 

possible to confirm a foodborne source when this billing code was used. E. coli is 

included in a list of the top five pathogens contributing to domestically acquired 

foodborne illnesses resulting in hospitalization (CDC, 2012); as previous 

research found that third party payer reports of food related hospitalization is 

consistently higher than those submitted to the CDC by SHDs (Purayidathil et al., 

under review), it is anticipated that the exclusion of E. coli reports from the 

present analysis will likely result in smaller-than-actual associations with SCE. 

Data for each individual state and year were cleaned and merged into a single 
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file representing the outcome of hospital discharge pooled over the four-year 

period for each state.    

CDC’s OutbreakNet Foodborne Outbreak Online Database (FOOD) was 

used to access information on FBDOs attributed to unintentional food 

contamination that had been reported to and confirmed by the CDC in the 

corresponding 31 states. Information on foodborne illness is voluntarily submitted 

to the CDC by territorial, local, and SHDs using the Foodborne Outbreak 

Reporting System and is classified as the occurrence of two or more cases of a 

similar illness resulting from the ingestion of a common food. Data were pulled 

and cleaned to reflect an aggregate count of hospitalization over the same four-

year review period (2006 through 2009) for each state.  Outbreaks in the CDC 

database identified as “multistate” were omitted, as it was not possible to 

determine which states were included in a multistate outbreak. 

Previous research identified a large gap between public and private 

reports of hospitalization due to foodborne illness and highlighted the 

conservative nature of CDC estimates (Purayidathil et al., under review).  The 

relationship between SCE and FBDO-related hospitalizations was tested using 

both data sources in order to present a range of outcomes and identify additional 

gaps in reporting fidelity between the two types of organizations.  As the size of 

the populations served by SHDs vary and would have impacted findings for the 

SCE variables identified, and to strengthen analysis, hospitalization data were 

standardized using Vermont (the state with the smallest population included in 

analysis) to reduce random variability (Szklo and Nieto, 2006). 
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Explanatory Variable Selection 

Drawing from Handler’s interpretation of SCE, variables in the ASTHO 

State and Territorial Public Health Survey (PHS) most aligned with each category 

of SCE were identified.  Identified by the Health Indicators Warehouse as a 

reliable resource for tracking state public health performance and best practices 

(Health Indicators Warehouse), the ASTHO PHS is a longitudinal study of state 

and regional health departments which investigates the structure, planning, 

workforce, quality improvement and other relevant activities of these agencies.  

The survey covers state and territorial health departments in the 50 states, the 

District of Columbia, and the U.S. territories.   

The PHS is administered over the web, with an option for agencies to mail 

in responses.   The first survey was conducted over 2007 and 2008, and the 

second during 2010.  The response rate for the 2010 survey was 100% among 

the states and Washington, D.C., and 90% overall.  Data from the 2010 

administration aligned more closely with Turnock’s structural capacity elements 

and were included analysis, and were identified by two separate researchers who 

compared targeted variables to ensure inter-rater reliability.  Data in the PHS is 

interpreted as a proxy measure of the five SCE as they influence reporting of 

FBDO-related hospitalizations.  To that end, 12 variables were identified from the 

survey, including questions collecting data on the total number of laboratory and 

epidemiology full time employees (FTE), health data and laboratory expenditures, 

foodborne illness laboratory testing, data transfer between state and federal 

agencies, and foodborne illness data collection (Table 9).  Two variables were 
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condensed into a single variable, “Food Data,” which summarized data collection, 

epidemiology and surveillance activities conducted by state and territorial health 

agency employees.  The CLASS variable was not included in original survey, but 

appended by ASTHO based on internal classification system to reflect 

governance determined by leadership of health maintenance activities within the 

agency and concentration of power as it relates to fiscal resources and issuance 

of public health orders.  Centralized or largely centralized states have local health 

units primarily led by employees of the state, with the state retaining authority 

over most fiscal decisions. States classified as “shared” contain local health units 

that may be led by employees of the state or local government.  Mixed states 

have some local health units led by employees of the state and some by local 

government employees.  Decentralized or largely decentralized states have local 

health units led primarily by employees of local governments, with local 

government retaining authority over most fiscal decisions (ASTHO, 2009).  A 

total of 10 variables were included in analysis.  Table 8 provides more details on 

the variables included in analysis. 
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Table 9:  ASTHO PHS Survey Questions Included in Analysis 
 

Turnock (1997) 
Structural Capacity 
Element  

ASTHO PHS 
Question  

Abbreviated Question Text  

Human  
(e.g., leadership, 
intervention design) 

A. D03D1_20

10 

B. D03G1_20

10  

Total FTE count for each occupational classification  
A. Laboratory worker  

B. Epidemiologist/Statistician  

Informational 
(e.g., data and 
knowledge-based 
information used to 
guide health and 
community actions) 

FoodData  
A. B09G1_20

10  

B. B09G2_20

10  

 
C. G01N1_20

10 

D. G01N2_20

10 

 
 

Data collection, epidemiology and surveillance activities  
A. Performed by state/territorial public health agency (foodborne 

illness) 

B. Performed by local health departments led by a state/territorial 

employee (foodborne illness) 

* If A or B had a response of “yes,” then FoodData = 1.  
C. Food service inspection – send 

D. Food service inspection – receive  

Fiscal  
(e.g., money used to 
perform within an 
enterprise) 

A. E02J2_20

10 

B. E02K2_20

10  

For fiscal years 2008 and 2009, please report actual expenditures (to the 
nearest dollar amount) for the state/territorial health agency for each category 
listed in the chart below.   

A. Health data (2009) 

B. Health laboratory (2009)   

Physical  
(e.g., materials, and 
tools used to 
conduct business) 

LabServices  
A. B04D1_20

10 

B. B04D2_20

10  

State/territory laboratory services 
A. Performed by state/territorial public health agency (foodborne illness 

testing) 

B. Performed by local health departments led by a state/territorial 

employee (foodborne illness testing) 

* If A or B had a response of “yes,” then LabServices = 1.  

Organizational  
(e.g., organizational 
units, service-
delivery structures; 
or policy guidance) 

A. C01A1_20

10  

ASTHOClass 
B. CLASS  

A. Which best describes the structure of your state/territorial public 

health agency? (free-standing or under a large agency) 

B. Per ASTHO governance classification, condense to 4 categories: 

1. Centralized (1) and Largely Centralized (2) 

2. Shared (3) and Largely Shared (4) 

3. Mixed (5 

4. Decentralized (6 and Largely Decentralized (7) 

Source: Association of State and Territorial Health Officials Public Health Survey 
 

Associations between structural capacity variables as of 2009 to FBDO 

hospitalization reports pooled across four years (2006-2009) were analyzed.  

Descriptive statistics were run for each structural capacity variable, as well as the 

outcome of hospitalization as reported by the CDC and HCUP.  Variables were 

tested for multicollinearity.  Linear univariate regression was run on individual 

SCE to test the beta coefficient and impact on state health department reports of 
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FBDOs to the CDC and HCUP discharge billing summaries for foodborne illness; 

a multivariate model included all SCE to test prediction of CDC and HCUP 

reports of hospitalization.   

Results 

Thirty-one states were included in analysis.  There were 1,935 hospital 

discharges (mean = 62.42, STD = 31.68) citing foodborne illness between 2006 

and 2009 reported to third party payers, and 198 FBDO hospitalizations (mean = 

6.4, STD = 5.33) reported to the CDC.  The majority of states (n = 19; 61.3%) 

included in this analysis were classified as having decentralized governance, or 

having local health units led primarily by employees of local governments, with 

local government retaining authority over most fiscal decisions; six states had 

centralized governance (19.3%) while three states (9.7%) each were classified 

as having shared and mixed governance.  Seventeen states described 

themselves as a freestanding or independent agency (54.8%).  All states except 

Wisconsin (which did not provide a response to the question) reported having 

their laboratory services conducted by state employees or overseen by state 

employees.  Only five states (16.1%) reported sending data on food service 

inspections (not outbreaks) to federal agencies, while only three reported 

receiving data from federal agencies (9.7%).   

TPP reports of hospitalization due to food-related illness was correlated 

with the total number of laboratory (r=0.601) and epidemiologist/statistician 

(r=0.516) FTE at the state health department in 2010.  A high correlation was 

also seen between this variable and total laboratory expenditures for the same 
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year (r=0.689).  The total FTE for epidemiologist/statistician and laboratory 

workers was correlated with health data (r=0.456 and r=0.549, respectively) and 

health laboratory expenditures (r=0.663 and r=0.822, respectively).  No other 

strong correlations were found. 

Tables 10 and 11 present the results from univariate linear regression 

performed using data on CDC hospitalization and HCUP hospital discharge 

separately as the dependent variable.  When applied to the HCUP data, total 

laboratory expenditures strongly predicted the total number of FBDO-related 

hospital discharges reported; the total number of epidemiologist/statistician FTE 

was also a strong predictor (R2 = 0.2, p = 0.019).  Data collection on foodborne 

illness by the state was significantly associated with the total number of reports of 

hospitalization to the CDC (R2 = 0.45, p = 0.00).   
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Table 10 Univariate Regression: Continuous SHD Structural Capacity 
Variables and Food-Related Hospitalization 
 

Structural Capacity 
Element (Resources within 

SHD) 
N* Mean SD R

2
 p-value 

β-
coefficient 

Standard 
error 

HUMAN    
    

Laboratory worker FTE 
25 117.70 FTE 131.48 

    

CDC    0.013 0.580 -0.116 1.513 

HCUP    0.122 0.087 0.350 0.052 

Epidemiologist/  
Statistician FTE 

27 64.83 FTE 90.45 
    

CDC    0.010 0.618 -0.101 0.012 

HCUP    0.2 0.019 0.447 0.066 

FINANCE    
    

2009 Health Data 
Expenditures 

25 $4,174,702.08 $3,000,802.475 
    

CDC    0.027 0.433 -0.164 0.000 

HCUP    0.113 0.1 0.336 0.000 

 

   
    

2009 Health Laboratory 
Expenditures 

25 
$11,974,400.2

8 
$8,950,452.487 

    

CDC    0.035 0.369 -0.188 0.000 

HCUP    0.453 0.000 0.673 0.000 

*Number of states which responded 
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Table 11. Univariate Regression: Ordinal SHD Structural Capacity Variables 
and Food-Related Hospitalization 
 

Structural Capacity Element 
(Resources within SHD) 

N* R
2
 p-value β-coefficient 

Standard 
error 

INFORMATIONAL  
    

FoodData 29 
    

CDC  0.361 0.000 -0.601 3.173 

HCUP  0.008 0.624 0.092 23.456 

Food Service Inspection -- send 5 
    

CDC  0.020 0.455 0.142 2.622 

HCUP  0.001 0.903 -0.023 15.974 

Food Service Inspection – 
receive 

3 
    

CDC  0.009 0.618 -0.095 3.276 

HCUP  0.003 0.791 -0.051 19.824 

ORGANIZATIONAL  
    

Structure: Freestanding 17 
    

CDC  0.004 0.740 -0.062 1.956 

HCUP  0.057 0.195 -0.239 11.291 

ASTHO Governance Class  
    

     Centralized 6 
    

     Shared 3 
    

     Mixed 3 
    

     Decentralized 19 
    

CDC  0.001 0.892 0.025 0.805 

HCUP  0.004 0.728 -0.065 4.767 

PHYSICAL  
    

Lab Services 30 
    

CDC  0.012 0.564 0.108 5.487 

HCUP  0.003 0.781 0.052 32.707 

*Reflects the number of states which responded 
 

Table 12 presents Pearson and Spearman correlations comparing CDC 

and HCUP total reports of hospitalization to the explanatory structural capacity 

variables.  Four significantly correlated variables were included in a stepwise 

linear regression, along with health data expenditures (a more weakly correlated 

variable): health laboratory expenditures, epidemiologist and statistician FTE, 

and health laboratory expenditures.   
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Table 12: Pearson, Spearman Correlations of CDC versus HCUP 
Hospitalization Reports 
 
   

Structural Capacity Element Pearson          (N, p-value) Spearman            (N, p-value) 

HUMAN     

Laboratory worker FTE     

     CDC -.116 (25,p=.580) -.348 (25,p=.088) 

     HCUP .350 (25,p=.087) .553 (25,p=.004) 

Epidemiologist/Statistician FTE     

     CDC -.101 (27,p=.618 -.143 (27,p=.476) 

     HCUP .447 (27,p=.019) .280 (27,p=.157) 

FINANCE     

2009 Health Data Expenditures     

     CDC -.164 (25,p=.433) -.113 (25,p=.590) 

     HCUP .336 (25,p=.100) .265 (25,p=.201) 

2009 Health Laboratory 
Expenditures     

     CDC -.188 (25,p=.369) -.089 (25,p=.671) 

     HCUP .673 (25,p=.000) .572 (25,p=.003) 

INFORMATIONAL     

FoodData     

     CDC .155 (31,p=.406) .196 (31,p=.290) 

     HCUP -.015 (31,p=.936) .010 (31,p=.958) 

Food Service Inspection -- send     

     CDC 0.142 (30,p=.455) 0.181 (30,p=.339) 

     HCUP -.023 (30,p=.903) -.005 (30,p=.978) 

Food Service Inspection – receive     

     CDC -.095 (30,p=.618) -.109 (30,p=.566 

     HCUP -.051 (30,.791) -.058 (30,p=.762) 

ORGANIZATIONAL     

Structure: Freestanding     

     CDC -.062 (31,p=.740) -.283 (31,p=.123) 

     HCUP -.239 (31,p=.195) -.203 (31,p=.274) 

ASTHO Governance Class     

     CDC 0.025 (31,p=.892) -0.038 (31,p=.839) 

     HCUP -.065 (31,p=.728) .018 (31,p=.925) 

PHYSICAL     

Lab Services     

     CDC .108 (31,.564) .163 (31,p=.380) 

     HCUP .052 (31,p=.781) .020 (31,p=.913) 

Food Service Inspection -- send     

     CDC 0.142 (30,p=.455) 0.181 (30,p=.339) 

     HCUP -.023 (30,p=.903) -.005 (30,p=.978) 

Food Service Inspection – receive     

     CDC -.095 (30,p=.618) -.109 (30,p=.566 

     HCUP -.051 (30,.791) -.058 (30,p=.762) 

ORGANIZATIONAL     

Structure: Freestanding     

     CDC -.062 (31,p=.740) -.283 (31,p=.123) 

     HCUP -.239 (31,p=.195) -.203 (31,p=.274) 

ASTHO Governance Class     

     CDC 0.025 (31,p=.892) -0.038 (31,p=.839) 

     HCUP -.065 (31,p=.728) .018 (31,p=.925) 

PHYSICAL     

Lab Services     

     CDC .108 (31,.564) .163 (31,p=.380) 

     HCUP .052 (31,p=.781) .020 (31,p=.913) 
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Only one variable was retained in the final model revealing a significant 

association between health laboratory expenditures and third party payer reports 

of FBDO-related hospitalization after applying Pearson (n = 25, r = 0.673, p = 

0.000) and Spearman (n = 25, r = 0.572, p = 0.003) correlations. 

Discussion 

Increased public health spending has been associated with improved 

health outcomes (Mays and Smith, 2011), however, both state and federal 

agencies responsible for public health have experienced financial cuts in recent 

years, resulting in a decrease in public health programs and activities (Hyde and 

Shortell, 2012; National Association of County and City Health Officials, 2012; 

Kline, 2012).  While the correlation between total expenditures on laboratory 

equipment and informational structural capacity was expected, these results take 

this understanding a bit further and imply that when SHD funds are invested into 

laboratories which assist in confirming cases of FBDOs, the likelihood of 

reporting of hospitalizations to third party payers associated with these cases 

increases, suggesting increased capacity to process more samples.  While data 

collected from billing records seems to be more reliable, the sharing of this data 

with SHDs could improve the surveillance processes of SHDs and provide for 

more accurate reporting to the CDC.  The correlation found between personnel 

relevant to food safety surveillance – epidemiologists, statisticians and laboratory 

workers – and the health data collected along with health expenditures was also 

expected; a larger workforce dedicated to identifying and tracking foodborne 

illness will result in increased requests for and execution of testing, which will 
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lead to more data useful in tracking FBDOs.  As expedient reporting of foodborne 

illness is imperative to identifying, responding to and decreasing the impact of 

outbreaks, these findings offer a new area of consideration for administrators 

determining how funds are spent within state health agencies.  In order for 

laboratory confirmation of foodborne illness to take place, however, tests must be 

ordered by healthcare providers and results interpreted in a timely manner.  

State Health Department Structural Capacity and CDC Reporting 

When interpreting the findings of SCE in state health agencies and their 

influence on reports of hospitalization, fiscal and human elements were 

associated with reporting of hospitalization to third party payers, while 

informational elements were associated with reporting of hospitalization to the 

CDC.  

The total number of epidemiologist and statistician FTEs, total health data 

and laboratory expenditures resulted in negative beta coefficients for 

hospitalization reports to the CDC.  This is interesting, as positive beta 

coefficients were seen when SCE elements were applied to the billing data – and 

two elements were significantly associated with the outcome of hospital 

discharge reports.  There was also a difference in direction of the beta coefficient 

seen between the billing and CDC data when analyzing the sending of food 

inspection data and the conduct of data collection, epidemiology and surveillance 

activities.  As the sample of this study and for several of the regressions was 

small, however, future research including more states in the sample will be 
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necessary to interpret this difference in direction further, particularly as it relates 

to FBDO reporting.   

Several limitations in this study should be noted.  Although the use of 

healthcare claims has been shown to provide supplemental data beyond the 

more limited CDC estimates of FBDOs, this resource misses cases of people 

who do not seek care for their illness because they do not have health insurance 

or do not feel that they are sick enough to seek care.  Additionally, this analysis 

did not include hospitalizations for food illness due to E. coli, making even these 

numbers conservative.  Still, the use of healthcare claims provides an advantage 

in capturing outcomes (particularly resource use) because tracking incidence is 

embedded in an activity that is already taking place: medical billing in order to be 

paid for services rendered by a clinician or health institution (Centers for Disease 

Control, 2012).  Finally, for several of the variables, states did not provide data, 

resulting in a lower sample size in the regression analyses and possible muting 

of effects.  States for which there were missing data in this analysis included 

California, Iowa, Kansas, Maine, Massachusetts, Nebraska, Nevada, New Jersey, 

New York and Wisconsin.  All other states provided data for the variables 

included. 

Funding within public health agencies must be strategically allocated to 

resources which will incur a significant outcome of improvement in the health of 

consumers.  This study has identified SHD investment into laboratory resources 

as a predictor of reporting by private payers.  This relationship could be due to 

the fact that testing specimens requires physicians to initiate a legally binding 
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paper trail and ensure the consistent collection of specific data, providing a 

reliable channel which is already an integral part of the healthcare system 

through which FBDO data are identified and tracked.  Additionally, further 

investigation is needed into the next steps in the processes and personnel 

involved with following up after identification of a foodborne illness case; that is, 

how the state health department then triages cases to determine which get 

submitted to the CDC, and why data on some cases are not transferred.   

Reducing Inter-agency Fragmentation at the State Level 

The connection between data and reporting at the state level may help to 

explain how a large number of foodborne illness cases identified at the state level 

do not get reported to the CDC.  Fragmentation or lack of effective collaboration 

within state public health agencies may further contribute to several missed 

cases in an FBDO.  The lack of structure, mandatory reporting system and a 

common rubric for confirmation between the local, state and federal levels for 

tracking and reporting foodborne illness perhaps introduces more opportunity for 

loss of data transfer and may help to explain the gaps in hospitalization reporting 

at the state level found in previous studies (Beitsch, 2006).  An improved 

mechanism by which data are collected and transferred between public agencies 

from the local to federal levels may be achieved through increased focus on the 

professional development and retention of highly trained laboratory and 

epidemiology staff within the state health department.   

More research is needed to further investigate the relationship between 

structural capacity within SHDs and FBDO reporting fidelity; specifically, an 
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investigation into the consistency of the mechanism for collecting, confirming and 

transferring FBDO data. This will identify the existence of fragmentation in the 

approach to food safety of the state level and further describe the challenge 

within public agencies as they relate to reporting.  Additionally, findings from this 

study suggest the need for an organizational analysis to see how the different 

agencies interact with one another.  Future studies can identify models to 

increase collaboration both across state lines and between local, state and 

federal agencies in an effort to improve outcomes and most appropriately utilize 

financial resources.   
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CHAPTER 5 

CONCLUSION 

The accurate report of foodborne disease outbreaks and the resulting 

resource use is important to maximize mechanisms for surveillance and 

response.  Federal health agencies rely on state health departments to report 

data on foodborne disease outbreak (FBDO) illness, hospitalization and death in 

a timely and complete manner.  Surveillance of foodborne illness requires the 

implementation of reliable and integrated systems by which the morbidity and 

mortality associated with these pathogens can be estimated and appropriate 

systems of response can be implemented (Center for Science in the Public 

Interest, 2011). In order for such systems to work, it is imperative that the 

institution is organized in such a way to support the food safety system, including 

sufficient capacity (Roush et. al., 1999). Ranging from human, financial and 

physical resources, consideration must be given to the operation of the system of 

food safety and not just the institution overall (Turnock, 1997; Handler et. al., 

2001; Hyde and Shortell, 2012).    

Table 13 presents study findings in terms of the hypotheses put forth.   
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Table 13: Study Hypotheses:  Results 

Original Study Hypothesis Finding Notes/Conditions 

Hypothesis 1: Reporting of FBDO-related 
hospitalization by TPPs to states (as collected by 
the HCUP) is greater than reports of 
hospitalization reported to the CDC, as collected 
by the NORS.     

Fail to 
reject 

High variability in 
reporting (83%) 
among SHDs. 

Hypothesis 2a: Reports of hospitalization 
related to FBDOs is more likely to be reported by 
state health departments to the CDC in states 
that are characterized as centralized versus 
decentralized by the Association of State and 
Territorial Health Organizations (ASTHO).  

Reject Mixed states 
more likely to 
report than both 
centralized and 
decentralized 
states. 

Hypothesis 2b: State health departments with 
an existing system consisting of informational 
resources (such as informational technology and 
surveillance) as measured by the ASTHO Public 
Health Survey (ASTHO PHS) are more likely to 
be associated with reporting of foodborne illness 
to the HCUP and CDC NORS systems than 
states that do not.  

Fail to 
reject 

Univariate 
associations 
identified, but 
not found in 
multivariate 
analysis. 

Hypothesis 2c: State health departments with 
an existing system consisting of physical 
resources (e.g., equipment) as measured by the 
ASTHO PHS are more likely to be associated 
with reporting of foodborne illness to the HCUP 
and CDC NORS systems than states that do not. 

Reject Associations not 
found. 

Hypothesis 2d: State health departments with 
adequate and appropriately trained human 
resources as measured by the ASTHO PHS are 
more likely to be associated with reporting of 
foodborne illness to the HCUP and CDC NORS 
systems than states that do not. 

Fail to 
reject 

Univariate 
associations 
identified, but 
not found in 
multivariate 
analysis. 

Hypothesis 2e: State health departments with 
an existing system consisting of fiscal resources 
as measured by the ASTHO PHS are more likely 
to be associated with reporting of foodborne 
illness to the HCUP and CDC NORS systems 
than states that do not. 

Fail to 
reject 

Significant 
association 
found between 
TPP reports and 
laboratory 
spending. 

Hypothesis 2f: State health departments with an 
existing system consisting of organizational 
resources as measured by the ASTHO PHS are 
more likely to be associated with reporting of 
foodborne illness to the HCUP and CDC NORS 
systems than states that do not. 

Reject Significance 
difference by 
governance 
found in Chapter 
3. 
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The first study, presented in Chapter 2, investigated the accuracy of the 

dependent variable – reported foodborne outbreaks. Using data from the Centers 

for Disease Control and Prevention (CDC) and the Agency for Healthcare 

Research and Quality’s (AHRQ) Healthcare Cost and Utilization Project (HCUP), 

we hypothesized a significant difference in reporting of FBDO-related 

hospitalizations between state health departments (SHDs) and third party payers 

(TPP). The study findings highlighted consistently higher reports of 

hospitalization due to foodborne illness from third party payers compared to 

SHDs between 2006 and 2009 in 30 of the 31 states analyzed.  Furthermore, the 

83% variability identified by the coefficient of variation revealed that SHDs are 

not reporting hospitalization in a manner consistent with each other, even though 

the expectations for submission of cases at the federal level is the same.   

As this study resulted in a failure to reject the hypothesis, it set up the 

conversation of FBDO reporting fidelity, and prompted a discussion into which 

are the most reliable data to use when trying to estimate morbidity, and why it is 

necessary for organizations to share data.   

The second and third studies presented in this dissertation investigated 

characteristics of SHDs that may influence reporting patterns including 

governance and structural capacity.  State public health agencies are free to 

direct their organizational relationships with local health departments within the 

limits of their statutory authority.  State budgets and the allocation of funds to 

various public agencies is dependent on several factors such as population, 

organization, geography and the political climate, available resources contingent 
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on the economy overall, and thus can also vary across states.  While this allows 

state officials to work in the best interest of their constituents, it can result in 

inconsistent results when trying to understand outcomes at the national level.   

The second study found significantly higher rates of reporting among 

mixed states when compared to those with centralized and decentralized 

governance.  These findings indicate that collaboration and flexibility as it relates 

to governance plays an important role in FBDO reporting fidelity.  Findings from 

this study also encouraged a deeper analysis into other characteristic variables, 

or inputs, which might influence reporting fidelity within a state health department.  

That is, an investigation into the role various resources might play in the behavior 

of these organizations was necessary to understand the relationship between 

these inputs into the food safety reporting system and the proximal output of 

reporting.   

The third study identified associations between total laboratory 

expenditures and the total food-related hospitalizations reported when analyzing 

healthcare claims data; SHD reports to the CDC were associated with data 

collection on foodborne illness by that state with associations also seen between 

the transfer of food service inspection data between SHDs and federal agencies. 

In this study, the SHD resource variables related to fiscal and informational 

structural capacities were associated with reporting, while those related to human, 

physical and organizational structural capacity were not.  These findings indicate 

a relationship between the allocation of resources within an SHD and reporting of 

FBDO-related hospitalization.  Such associations will be increasingly important to 
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understand with the continued shrinking of budgets within these agencies due to 

sequestration (ASTHO, 2012).   

In regards to organizational structural capacity, however, it is likely that the 

statistical test applied muted the association in the small sample analyzed; when 

the same governance classifications were analyzed using the Wilcoxon rank sum 

test, significant differences were noted.   

Scientific Contributions of the Present Study 

The study findings contribute to the current knowledge base for public 

health services and systems research, as well as food safety surveillance and 

reporting.  Current estimation of morbidity and mortality associated with 

foodborne illness in the U.S. is highly conservative, and the implications of this 

on resource allocation and health policy – especially in a time of reduced 

financial resources -- threatens to challenge the activities of state health 

agencies, which protect public health and address issues.  It has become 

increasingly important to identify creative and effective methods by which public 

health can be assured.  Collaborative efforts to collect, maintain and share data – 

part of the 10 Essential Public Health Services -- between stakeholders 

regardless of state-level governance was found in this study to improve reporting 

from state health agencies to the CDC.  Additionally, monetary investment into 

state-of-the-art laboratory materials and personnel allow for better reporting of 

FBDOs.  Findings from these studies encourage further investigation into the 

structure and organization of public health systems, which could improve health 
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outcomes for several infectious diseases of particular concern in the U.S., 

specifically surveillance and reporting at the state level.   

There are practical contributions as well.  The CDC National Outbreak 

Reporting System (NORS) system was introduced to the public in 2009, and its 

inclusion in this dissertation provides an example of the types of research 

questions that can be answered with this data.  This is a rich data source which 

provides several opportunities to answer questions related to FBDO reporting.  

The HCUP data, investigated as a supplement to public FBDO reports, was 

shown to provide a reliable comparator for estimates of hospitalization.  

Furthermore, findings support the conclusion that collaboration between public 

and private agencies would support improvements in data collection and 

foodborne illness surveillance.  The application of variables from the Association 

of State and Territorial Health Officials Public Health Survey (ASTHO PHS) to the 

investigation of state health department governance and structural capacity 

showcases the usefulness of this data resource while adding to the literature 

supporting structural capacity element research in food safety reporting at the 

state level. 

Although several hypotheses in the third study of this dissertation were 

rejected, there were several important observations made.  The variability in 

reports of FBDO-related hospitalization to the CDC from SHDs was identified in 

the first project; the second project identified associations between governance 

and reporting, and the third highlighted those resources within the SHD 

associated with reporting of FBDO-related hospitalization.  The nature of the 
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study (including small sample size and the use of proxy measure of structural 

capacity) warrants continued analysis of these variables and their influence on 

foodborne disease outbreak reporting fidelity.   

Limitations 

The focus of this dissertation was on reporting fidelity of FBDO-related 

hospitalizations by SHDs to the CDC, and so it was important in the second 

study to investigate the possible reasons for the disparity in reporting between 

public and private payers further; that is, maintaining the CDC data as the 

dependent variable provides greater insight into the characterization of SHD and 

provides a partial response to the dissertation research question.  Furthermore, it 

supplies a natural progression of the investigation into the research question by 

providing some understanding of the relationship between the organization and 

structure of SHDs prior to the third and final study in this series.  Still, findings 

from study one would support a recommendation for continued research into the 

benefits of integrating data from private or other sources into CDC NORS. 

Data is provided voluntarily by states to HCUP SID on an annual basis; 

therefore, this analysis was limited to the years in which data for the same states 

were provided on a consistent basis (i.e., 2006-2009), even though data for all 

years is available from the CDC NORS comparator.  Additionally, as is the case 

with CDC NORS data, this resource misses cases of people who do not seek 

care for their illness because they do not have health insurance or do not feel 

that they are sick enough to seek care.  Furthermore, hospitalizations for food 

illness due to E. coli were not included because there is not a way to pull 
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exclusively those cases of E. coli due to the ingestion of food, thereby making 

even these numbers conservative.   

Finally, the nature of secondary data research requires that proxy 

measures of structural capacity be identified within an already-existing source of 

data (ASTHO PHS).  While the variables chosen are believed to provide a 

reliable estimate, findings from this study can be used to design surveys that 

collect data on these concepts even more succinctly.  As the findings from this 

dissertation cannot establish a causal relationship, identifying associations 

begins to tell the story of the relationship between SHD structure and 

organization and reporting of FBDO-related hospitalizations.  

This research provides a foundation and baseline for the investigation of 

SHD organization and FBDO reporting and outcomes, identified associations 

which can be further investigated as the field of public health services and 

systems research continues to grow.  The model for research as it relates to 

organization and structure was applied in this study.  

Future Research 

Future studies might further investigate whether or not centralized, shared, 

mixed and decentralized states have structural capacity elements in common as 

it relates to foodborne illness reporting, but also other notifiable diseases, like 

pertussis or HIV/AIDS.  Identifying patterns in how governance influences 

structural capacity might provide greater insight into the relationship between 

governance and the outputs of structural capacity elements, and how this 

influences outcomes of FBDO reporting.  It would be particularly interesting to 
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investigate these relationships in certain subpopulations, including patients with 

multiple comorbid conditions and those who are immunosuppressed.  As the 

population over 65 in the U.S. is currently increasing at a rate of 10,000 per day 

(CDC, 2011), the impact of these characteristics on health outcomes in elderly 

patients is of interest as well, particularly as the elderly is at increased risk for 

foodborne illness (CDC, 2011).   

This was a small pilot study of 31 states.  The ideal next step in research 

would include the following elements: 

Expansion to 50 states.  Several states were left out of analysis because the data 

were not available on the free HCUP website.  Future tests for associations 

would include all 50 states.  Findings would likely reveal even greater insight into 

the relationship between SHD characteristics and FBDO reporting fidelity. 

Inclusion of other foodborne pathogens in healthcare claims data.  The addition 

of ICD-9 codes related to pathogens identified by the CDC as resulting in the 

greatest number of hospitalizations would further improve estimates of resource 

utilization due to foodborne illness in the U.S.  The ICD-12 codes are expected to 

include prefixes that will more readily identify those strains of pathogens specific 

to foodborne illness. 

Collect data specific to food safety.  While the ASTHO PHS provided suitable 

data by which a proxy for structural capacity could be measured, future studies 

would prospectively collect data measuring the concepts of structural capacity 

specifically, allowing for a greater assurance of the association between 

structural capacity and FBDO reporting fidelity. For example, interviews with SHD 
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personnel could collect information on the average workload of laboratory 

employees and test for associations with reports or time-to-report.  Additionally, 

data measuring the level of food safety data collaboration between public and 

private organizations at the state level (including hospitals, restaurants, food 

producers and manufacturers, and insurance firms or healthcare claims data 

warehouses) would support investigations into a causal relationship between 

collaborative efforts and FBDO reporting fidelity, and perhaps outcomes.  Finally, 

questions related specifically to the triage of foodborne illness data by SHD 

personnel once it is received from local health departments and consumers 

would help to identify where data is lost, or why it is not passed on to federal 

agencies.    

The role of SHDs in the surveillance of infectious disease outbreaks 

cannot be overstated, nor can resources produced by other organizations 

replace it.  Healthcare medical claims, while found to provide a more reliable 

estimate of hospitalizations associated with FBDOs, should not be considered a 

suitable replacement for reporting because they are not developed to track 

disease; instead, healthcare medical claims are a good candidate in the 

development of an integrated system for identifying new cases of FBDOs utilizing 

public and private resources.  Healthcare medical claims systems are developed 

to bill for services provided.  They do not provide data on persons inflicted with a 

foodborne illness who never seek medical care, and they are subject to clerical 

errors on the side of the provider.  Furthermore, processing of medical claims 

can take up to several weeks (Center for Policy and Research, 2006), which 
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would affect response times by public health officials if it were the only source 

providing details on FBDO morbidity during an outbreak.  Still, public health 

agencies might benefit from the development of partnerships with these agencies 

in that combining and analyzing data on resource use associated with foodborne 

illness would result in improved estimates on morbidity and mortality, and could 

even contribute to or influence the dissemination of funds targeting food safety 

initiatives and food safety policy.   

Additionally, some consistency across states as to the method for and 

laws enforcing FBDO reporting might help to overcome the inherent challenges 

to consistent and accurate reporting imposed by governance and structural 

capacity.  For example, routinely including the same foodborne pathogens as the 

CDC on the state notifiable lists at a minimum, would allow for a better “apples to 

apples” comparison when looking at outcomes across states.  States which are 

geographically close and both affected by a multistate FBDO would benefit from 

data organized in a similar way, and through relatively similar channels, allowing 

them to identify new cases more quickly and organize response efforts most 

appropriately.  Engaging public officials on the importance of this collaboration – 

and the potential positive impact of intra and inter-agency resource sharing 

between public and private partners – might make way for the introduction of new 

policies which would encourage this practice. 

This dissertation exercise, aside from an opportunity to conduct original, 

theory-based research, has been an opportunity to explore a pressing issue in 

public health and in the emerging field of public health services and systems 
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research in particular.  There are several new challenges to be addressed and 

issues to be better understood at a time when resources (especially financial) are 

not abundant in the public health field.  Still, it is important to protect the public 

and incorporate creative ways by which to do just that. 
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APPENDIX A. LIST OF ACRONYMS AND ABBREVIATIONS 
 

Abbreviation Long Form 

AHRQ Agency for Healthcare Research and Quality 

ASTHO Association of State and Territorial Health Organizations 

ASTHO PHS ASTHO Public Health Survey 

CDC Centers for Disease Control and Prevention 

DHHS Department of Health and Human Services 

DHS Department for Homeland Security 

EPA Environmental Protection Agency 

FBDO foodborne disease outbreaks 

FDA Food and Drug Administration 

FEAST Food Enforcement, Assessment, Standards, and Targeting 

FOOD Food Outbreak Online Database 

FSIS Food Safety Inspection Service 

FTE full time employees 

HCUP Healthcare Cost and Utilization Project 

HCUP SID Healthcare Cost and Utilization Project State Inpatient Database 

ICD-9 International Classification of Diseases, 2009  

MOU memorandums of understanding 

NACCHO National Association of County and City Health Officials 

NMFS National Marine Fisheries Service 

NNDSS National Notifiable Diseases Surveillance System 

NORS National Outbreak Reporting System 

PHSSR public health services and systems research 

SCE structural capacity elements 

SHD state health department 

SID State Inpatient Database 

U.S. United States 

USDA United States Department of Agriculture 
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APPENDIX B. INSITUTIONAL REVIEW BOARD APPROVAL 
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APPENDIX C. ASOCIATION OF STATE AND TERRITORIAL OFFICIALS DATA 
USE AGREEMENT 
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