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CHAPTER |
INTRODUCTION
1.1. Statement of the Problem

Local health departments (LHDs) have played a major role in the 10 great public
health advances in the first decade of the 21st century: vaccine-preventable diseases,
prevention and control of infectious diseases, tobacco control, maternal and infant health,
motor vehicle safety, cardiovascular disease prevention, occupational safety, cancer
prevention, childhood lead poisoning prevention, and public health preparedness and
response (CDC, 2021a; Erwin & Brownson, 2017). Often referred to as the “boots on the
ground,” LHDs play a unique role in a complex health system by promoting and
protecting the health of local communities.

In the 1988 report, The Future of Public Health, the Institute of Medicine
concluded that public health is a vital function that is in trouble due in part to a public
health system that is incapable of addressing current problems (Institute of Medicine,
1988). The report recommended that the public health system change from its traditional
service-oriented perspective to a broader conceptualization involving three fundamental
core functions of public health: Assessment, Policy Development, and Assurance (Derose
et al., 2002). These recommendations influenced the national health objectives in the year
2000 calling for 90% of the population to be served by an LHD that effectively addresses
the core functions of public health (Handler & Turnock, 1995).

It can be argued that the 2000 objective was ultimately reached with the growth of
the public health accreditation program in the last decade. As of March 2022, over 90%

of the United States (U.S.) population was covered by an accredited local or state health



department (PHAB, 2021a). However, during this same time, funding for LHDs has
grown increasingly scarce. From 2009 to 2012, over 40% of LHDs reported having a
lower budget compared to the previous fiscal year (NACCHO, 2013). Average LHD
expenditures per capita have decreased 30%, from $80 in 2008 to $56 in 2019
(NACCHO, 2020). As stewards of public resources and experts in the delivery of public
health services, LHD officials are challenged to provide public health infrastructure and
allocate limited resources to meet the public health needs in their communities (Baum,
2011). As such, a key goal of LHD efforts is public health improvement. Public health
accreditation and public health funding have the potential to transform the way LHDs
deliver public health, but it is unclear if they are having their intended impact. It is vital
to know what impact these public health practice decisions are having on the public

health system.

1.2. Rationale for Research

Significant events such as the Anthrax attack, Hurricane Katrina, and most
recently, the Covid-19 pandemic brought the important role of LHDs in the public health
system to the forefront of public attention and political discourse. Such events revealed
that LHDs are underfunded and limited in their ability to effectively provide essential
public health services to local communities. At a time of constrained resources in the
United States, coupled with heightened expectations for the performance of local public
health agencies in addressing emerging health threats, LHDs need to know how to
manage their work for the most impact. LHD leadership will continually be interested in

finding the most effective ways of improving public health. However, they have little



evidence-based guidance on which to inform decision-making about the organization of
responsibilities and the allocation of public health resources (Mays et al., 2010). More
research is needed to improve our understanding of the context in which public health
systems operate, and to determine if public health accreditation and public health funding
can serve as successful tools for public health practice. Assessing the impacts of public
health accreditation and funding can provide LHDs with the needed evidence to use

limited resources wisely.

1.3. Gap in Literature

1.3.1. The Impact of Public Health Accreditation

Despite the growth of public health accreditation programs in the last decade, the
literature on its impact on public health outcomes remains relatively limited with
available studies primarily using observational designs (Joly et al., 2007). McCullough &
Fenton (2011) postulate that public health accreditation influences LHD capacity by
increasing infrastructure, ensuring the use of quality improvement procedures, and
providing consistent service operations (McCullough & Fenton, 2011). Some studies
assess the impact of accreditation on health outcomes but focus on the accreditation of
other organizations in the healthcare system such as hospitals and social services
organizations. The available literature suggest that public health accreditation may
improve quality and accountability (Bender et al., 2010; Russo, 2007; Brewer et al.,
2007), and may hold potential for promoting improvements in service delivery,
operations, and outcomes in public health (Mays, 2004), but the direct link to outcome

improvement is unclear.



A growing body of literature reports the positive impact on public health
accreditation on performance measurement and improvement (Kronstadt et al., 2016;
Beitsch et al., 2018; Ingram et al., 2018; Allen, 2019). Cross-sectional evidence reveals
that accreditation may help stimulate LHD organizational supports for evidence-based
decision making, and provide pathways to accountability, consistency, and a better fit
between community needs and public health services (Allen, 2019; Shah et al., 2015).
Employing a cross-sectional and longitudinal approach, one study points to accreditation
serving as a key driver for the uptake of quality improvement and performance
management (Beitsch, 2018). Another longitudinal study suggests that accreditation may
help public health systems develop the public health system capital necessary to protect
and promote public health (Ingram et al., 2018). A literature review on other service
industries hints of accreditation’s potential in improving service delivery, operations, and
outcomes in public health (Mays, 2004). The available literature focused on public health
accreditation tends to be descriptive in nature and sheds light on the perceived pros and
cons to achieving accreditation (Chapman, 2018; Kronstadt et al., 2016; Mays, 2004,
McCullough & Fenton, 2011; Siegfried et al., 2018; Riley et al., 2012). The observational
nature of most of the public health accreditation literature limits its value in providing
convincing conclusions on its impact (Hussein et al., 2021). Despite the increase in
accredited LHDs across the U.S., the evidence base concerning the effectiveness of LHD

activities and impact of accreditation programs remains sparse.



1.3.2. The Impact of Public Health Funding

Handler et al. (2001) proposes a conceptual framework linking public health
systems inputs, outputs, and outcomes. This conceptual model pertaining to public health
suggests that the organizational capacity of a public health agency plays an important role
in its ability to improve internal processes and performance along with public health
outcomes. The framework explicates the relationships among the various components of
the public health system and suggests that an increase in funding and other resources
result in increases to services and activities, leading to improved public health
performance, and ultimately, produce improved community health status (Handler et al.,
2001). Various studies attempt to link LHD activities, characteristics, or performance to
public health outcomes in support of the conceptual model (Schenck et al., 1995;
Kanarek et al., 2006; Kennedy, 2003; Mays et al., 2004). One study published in 2011
assessed the relationship between LHD inputs and health outcomes and concluded that
changes in local public health funding were significantly associated with changes in
infant mortality and deaths attributed to cancer, cardiovascular disease, and diabetes at
the county level (Mays & Smith, 2011). Erwin (2012) concludes that LHD funding was
not associated with improvements in infant mortality, while Nicholas et al. (2016) and
Bernet et al. (2018) find that increases in public health funding is inversely and
significantly related to reductions in infant mortality. Time-series studies examining the
associations between expenditures for programs targeting sexually transmitted disease
prevention, tobacco control, and HIV prevention and health outcomes found that disease
incidence and risky behaviors declined as funding increased (Farrelly et al., 2008;

Holtgrave & Kates, 2007; Chesson et al., 2005; Linas et al., 2006; Tauras et al., 2005).



Several national level studies have found weak and conflicting associations between
funding and health outcomes (Filmer & Pritchett, 1999; Rivera, 2001; Ghobarah et al.,
2004).

Using public health funding data from 1993 and 2005, Erwin et al. (2011)
assessed the impact of changes in LHD resources on health outcomes by relying on state-
level evidence. The authors observed a relationship between combined state-level LHD
expenditures and infectious disease morbidity, providing further evidence in support of
the conceptual model linking inputs, outputs, and outcomes. Significantly, the Erwin et
al. (2011) study and several like it rely on state-level evidence and are limited by their
cross-sectional research designs. Such studies are unable to infer a direct cause and effect
relationship between public health funding and health outcomes. A better understanding
as to whether increases in public health funding result in better performance and health
requires a more granular approach that focuses on the important role of LHDs. Existing
evidence is often conflicted and inconclusive about the extent to which public health
funding improves health outcomes and the link between LHD inputs, outputs, and
outcomes remains poorly understood (Chen, 2017; Taylor 1998). Given the complexities
of the public health delivery system, it is not clear if greater investment in public health
funding enables public health agencies to improve their internal processes and

performance, thus resulting in better public health outcomes in the communities served.



1.4. Purpose Statement

The purpose of this research is to examine whether LHDs are reaching their goal
of public health improvement through public health accreditation and public health
funding. Many of the available studies on the impact of accreditation express the
possibility of improvement, but the direct link to outcome improvement is uncertain. The
observational nature of current literature limits its value in providing convincing
conclusions on its impact.

In Chapter 1, we addressed this literature gap by conducting a robust econometric
study where we consider if LHD accreditation improves public health. A growing body
of literature reports the positive impact on public health accreditation on performance
measurement and improvement, but the evidence base concerning the impact of
accreditation program on the effectiveness of LHD activities remains limited. In Chapter
I11, we consider if public health accreditation improves the effectiveness of public health
activities by using a robust quasi-experimental design.

The current literature exploring that relationship funding and outcomes has often
relied on state-level evidence and present conflicting associations. It is unclear if
differences in public health funding contributes to differences in outcomes. This research
sheds light on a local component of the public health delivery system by taking a more
focused approach looking at the important role of local health departments. Based on the
literature gap, in Chapter IV, we assess the impact of public health funding on public
health on the local level with an observational research design.

By employing robust studies to address relevant research questions, this

dissertation provides clarity on what impacts these public health practice decisions are



having on the public health system. This research contributes to the field of Public Health
Systems and Services Research which explores the relationship between public health

resources and interventions.

1.5. Research Questions and Hypotheses
Three studies address key research questions on the impact of public health
accreditation and public health funding.

Research Question #1  What is the impact of public health accreditation on
public health outcomes?

Research Question #2  What is the impact of public health accreditation on the
effectiveness of public health activities?

Research Question #3  What is the impact of LHD expenditures on public health
outcomes?
The three studies aim to test three relevant hypotheses:
Hypothesis #1 Public health accreditation contributes to improved

public health outcomes.

Hypothesis #2 Public health accreditation contributes to the increased
effectiveness of public health activities.

Hypothesis #3 Increased LHD expenditures improve local level public
health outcomes.

1.6. Public Health Significance
Exploring the impact of public health accreditation and public health funding is

warranted to build the evidence base around effective public health practice. By



investigating how LHD’s accreditation and funding impact intended outcomes, this
dissertation could guide policymakers and others in decisions about how these resources
should be used wisely to protect and improve health most effectively. With the use of
strong research designs, this study provides stronger causal inferences establishing the
link between local governmental public health funding, performance, and the health of
communities. The implications of these findings suggest that public health accreditation
and public health funding can be successful tools for public health practice. This research
can provide compelling and useful evidence for public health policy makers and

practitioners interested in directing resources for maximum benefit.

1.7. Dissertation Overview

The remainder of this dissertation is structured as follows. Chapter Il provides a
background on the complex role of LHDs in the public health system. Chapter Il delves
into the research design and the data used for the analyses. Chapter IV presents a quasi-
experimental study on the causal impact of public health accreditation on public health
outcomes. Chapter VV examines the causal impact of public health accreditation on the
effectiveness of public health activities. Chapter VI addresses the methodology
challenges when attempting to determine the impact of LHD funding on public health

outcomes. Chapter VII summarizes the studies and provides the study implications.



CHAPTER II

BACKGROUND

2.1. Local Health Departments (LHDs) from A Health Systems Perspective

Local health systems are extensive and complex in that they require various
factors to function and are composed of numerous interacting partners (Fowler et al.,
2019). The complexity and multifaceted nature of a health system is illustrated when
LHDs coordinate their work vertically with state and federal governmental agencies and
horizontally with a network of partners that contribute to public health in a jurisdiction,
including hospitals, schools, faith-based organizations, the media, and community-based
partners (Fowler, et al., 2019; Thomas et al., 2015). Such complexity is also seen in other
system and structural components of the public health infrastructure (Thomas et al.,
2015). Assessing the impact of LHDs, and the relationship between public health
accreditation, funding, performance, and outcomes, requires an adequate understanding
of the complex health system in which they operate. This dissertation underscores how
research on LHD-related accreditation and funding can be viewed from a systems
perspective. This background review is structured around the World Health Organization
(WHO) framework that describes health systems in terms of six core components:
leadership and governance, health information technology, financing, health workforce,
medical products and technologies, and service delivery (World Health Organization,
2010). These main “building blocks,” as defined by the WHO, contribute to the
strengthening of health systems. Focusing on these components allows for a review of a

broader array of factors to properly frame LHDs within the health system. A review of

10



the literature on the impact of LHD funding on health outcomes reveals that questions
about health expenditures and outcomes connect to each of these components, but it is
particularly helpful to frame them within the contexts of leadership and governance,

healthcare financing, health workforce, and service delivery.

2.2. Leadership and Governance

The role of leadership and governance in building a health system, according to
WHO, is to ensure that strategic policy frameworks exist and are combined with effective
oversight, coalition-building, regulation, attention to system design, and accountability
(WHO, 2010). Leadership/governance provides the basis for the input components of
financing and health workforce, and the output component of service delivery. Literature
suggests that LHDs are an important service provider in the larger U.S. public health
system and their mission, authority, governance, and accountability vary across

communities.

2.2.1. Federal, State, & Local Government Public Health Infrastructure

In the U.S., governments at the federal, state, and local levels are responsible for
protecting and promoting public health (Gostin, 2002). Under the U.S. Constitution,
states and their local subdivisions retain the primary responsibility for improving public
health (Institute of Medicine, 2002). State and local public health authorities engage in a
variety of activities and services to fulfill this responsibility, such as assessing health
status and needs, educating the public about health risks, and linking individuals to health

and social services based on needs. State and local governmental public health agencies

11



are also responsible for providing a safety net to all members of the communities they
serve, ensuring that health services are available (Institute of Medicine, 2002). The
federal government is responsible for six main areas related to public health: (1) policy
making, (2) financing, (3) public health protection, (4) collecting and disseminating
information about health and healthcare delivery systems, (5) capacity building for public

health, and (6) direct management of services (Boufford & Lee, 2001).

2.2.2. Local Health Department’s Role in the Health System

LHDs play a key role in the provision of public health services in the U.S. State
and local governmental public health agencies are responsible for providing a safety net
to guarantee that personal healthcare services are available to all members of the
communities they serve (Institute of Medicine, 2002). More LHDs are competing with
the private sector in providing safety-net clinical services (Klaiman et al., 2016; Hsuan &
Rodriguez, 2014). Grott (2006) contends that in the absence of national health care
reform, LHDs were prompted to provide more clinical services, in addition to core public
health functions. LHDs form one part of a complex health system and they work with a
variety of partners in their communities, including healthcare partners, government
agencies, and community-based partners, to provide core public health activities

(NACCHO, 2017a).
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2.2.3. Jurisdictions Served by LHDs

There are approximately 2,800 LHDs in the U.S., and they serve different sized
jurisdictions across the nation. Small LHDs are classified as those that serve populations
of fewer than 50,000 people; medium LHDs serve populations between 50,000 and
500,000 people; and large LHDs serve populations of 500,000 or more people
(NACCHO, 2017a). In 2016, only 6% of all LHDs were classified as large, yet they
served about half of the U.S. population (51%) (NACCHO, 2017a). Although most LHDs
(62%) were classified as small during that time, they served only 10% of the U.S.
population (NACCHO, 2017a). The jurisdiction size and the rurality of LHDs are key

factors influencing governmental activity at the local and state level (Meyerson, 2016).

2.2.4. Governance Structure of LHDs

LHDs have diverse governance structures. LHDs operating under a centralized
governance structure may include multiple levels such as county units and multi-county
regions or districts. Under this governance structure, the state agency has direct control
and authority for the supervision of local public health agencies. In the U.S., the majority
of LHDs are locally governed, and a small minority are units of the state health agency or
have shared governance (NACCHO, 2017a). In most states with mixed governance, units
of the state health agency serve most parts of the state, while a small number of large
metropolitan areas have locally governed LHDs (NACCHO, 2017a). In other states,

LHDs report directly to a state agency or a local board of health.
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A recent LHD survey revealed that 19% of all LHDs were part of a combined
Health and Human Services Agency, and three-quarters (76%) of all LHDs had a local

board of health (NACCHO, 2017a).

2.3. Healthcare Financing

The WHO defines health financing as the function of a health system concerned
with the mobilization, accumulation, and allocation of money to cover the health needs of
the people, individually and collectively, in the health system (WHO, 2010). The purpose
of health financing is to make funding available, ideally to ensure that all individuals
have access to effective public health and personal health care. In the case of LHDs,

various factors influence levels of financing.

2.3.1. Local, State and Federal Funding of Local Health Departments

State and local governments traditionally have had financial responsibility for
basic governmental public health services, such as workforce training, development of
information systems, disease surveillance, management of public health laboratories, and
implementation of population-based prevention and health education programs, as well as
other protections such as water and air quality management, waste disposal, and pest
control. State and local governments share responsibilities with the federal government,
which is mandated with supporting the public health infrastructure at the national, state,

and local levels (Institute of Medicine, 2002).
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2.3.2. Diversity in Funding Levels

There is great diversity in funding levels among LHDs serving jurisdictions of
similar sizes. On average, LHDs serving the smallest populations (fewer than 25,000
people) have higher per capita revenues and expenditures than LHDs serving larger
populations. LHDs with a shared governance structure receive and spend more on
average than LHDs with exclusively local or state governance. Overall annual LHD
expenditures per capita vary greatly by state with LHDs in Delaware spending less than
$6 per person and LHDs in Alaska and New York spending more than $100 per person
(NACCHO, 2017a). In 2016, annual LHD expenditures per capita were less than $30 in
10 states, $30 to $49 in 15 states, $50 to $69 in 10 states, and more than $70 in four
states. Over time, average LHD expenditures per capita have decreased 25%, from $63 in
2008 to $48 in 2016 (NACCHO, 2017a). There is a wide variation in LHD funding
levels, and a small, but significant relationship between LHD funding and public health
need (Boeke et al., 2008).

LHDs with lower budgets than the previous fiscal year are more likely to reduce
services than LHDs with higher or unchanging budgets. LHDs with higher budgets
compared to the previous fiscal year are slightly more likely to expand and less likely to
reduce services than LHDs with lower or unchanging budgets. Over time, average LHD
expenditures per capita have decreased 30%, from $80 in 2008 to $56 in 2019
(NACCHO, 2020). From 2009 and 2012, between 41% and 45% of LHDs reported

having a lower budget compared to the previous fiscal year.
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In recent years, fewer LHDs have reported budget cuts with 15% of LHDs

reporting having a lower budget in 2019 (NACCHO, 2020).

2.3.3. Sources of Revenue

LHDs receive funding from a variety of sources, including local, state, federal,
and clinical sources. Just under one-third (30%) of LHD revenues come from local
sources and 21% come from state sources (NACCHO, 2017a). Fifteen percent of LHD
revenues are payments for clinical services (Medicare, Medicaid, private insurers, or
patient personal fees) (NACCHO, 2017a; Mays & Mamaril, 2017). On average, small
LHDs receive more per capita from local, state, and clinical sources than medium and
large LHDs (NACCHO, 2017a). LHDs with shared governance receive more per capita
from state, federal, and clinical sources than LHDs with exclusively local or state
governance (Hsuan & Rodriguez, 2014). Locally governed LHDs receive more per capita
from local sources than state governed LHDs or LHDs with shared governance

(NACCHO, 2017a).

2.3.4. Funding Complexity

The Institute of Medicine (2012) describes funding for governmental public health
as inadequate, unstable, and unsustainable due to the complex mix of LHD funding
streams, purposes, and funding mechanisms. LHDs mesh federal, state, and local funding
streams to cover their needs, and many LHDs are left without financing for key priorities
or for needed cross-cutting capabilities (such as information systems and policy analysis)
due to the dysfunction in how the public health infrastructure is funded. Assessing the

funds and expenditures for the public health infrastructure at the local level is complex.

16



Data from NACCHO (2017a) illustrate some of this complexity. Total annual LHD
expenditures range from less than $250,000 to more than $25 million, with 28% of LHDs
reporting annual expenditures of less than $1 million and 3% reporting expenditures of
$25 million or more. Since 2008, average per capita revenues from local, state, and
clinical sources decreased. Notably, mean per capita LHD revenues from clinical sources

decreased by one-third since 2008 (NACCHO, 2017a).

2.3.5. Resource Allocation Decision-Making

Several articles describe the local, state, and federal landscapes in which LHD
funding is impacted (Bekemeier et al., 2014; Erwin et al., 2012). In recent times, events
such as the passage of the Affordable Care Act, national budget crises, and fluctuating
federal support for public health preparedness affected resource allocation decisions
made by LHD officials. As stewards of public resources and experts in the delivery of
public health services, LHD officials are challenged to allocate limited funds, staff time,
and other resources to meet the public health needs in their communities (Baum, 2011;
McCullough et al., 2015). Recent research suggests that a relatively small proportion of
all local government spending goes toward public health and that several factors
associated with fiscal allocation levels are amendable to LHD intervention compared to

other factors such as size, governance, and jurisdiction type (McCullough et al., 2015).

2.4. Health Workforce
The WHO (2010) notes that the ability of an area to meet its health goals depends

largely on the knowledge, skills, motivation, and deployment of the people responsible
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for organizing and delivering health services. An adequately sized and appropriately
trained LHD workforce performing competently is an essential element of the public
health infrastructure. Health professionals must be prepared to respond to an array of
needs related to environmental safety. They must also be trained in the interpretation of
scientific data that can influence health outcomes, and the clarification of vast amounts of
highly technical information after a community emergency (WHO, 2010). Public health

services, like others provided by LHDs, are dependent on a willing and able workforce.

2.4.1. Local Health Department Workforce Characteristics and Composition

LHD workforce characteristics and composition vary across jurisdictions. On
average, LHDs employ 57 employees or 50 full-time equivalents (FTES); however, these
vary greatly by the size of the population served by the LHD (NACCHO, 2017a). Eighty
percent of LHDs employ fewer than 50 FTEs, 37% employ fewer than 10 FTEs, and 42%
employ between 10 and 50 FTEs (NACCHO, 2017a). Ten percent of LHDs employ 100
or more FTEs. While LHDs serving fewer than 10,000 people employ eight employees or
six FTEs on average, LHDs serving over one million people employ 736 employees or
694 FTEs on average (NACCHO, 2017a). Half of LHDs employ fewer than 18
employees. Among all LHDs, the overall workforce capacity is 4.2 FTEs per 10,000
people (NACCHO, 2017a). LHDs serving smaller populations employ a greater number
of FTEs per 10,000 people than LHDs serving larger populations. Over 70% of full-time
employees are employed by LHDs serving metropolitan areas, compared to the less than

30% employed by LHDs serving rural or smaller areas (NACCHO, 2017a).
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2.4.2. Job Losses and Gains

The current economic climate and fiscal constraints influenced drastic public
health workforce job losses and reduced services in many communities (Klaiman et al.,
2016). Since 2008, the estimated number of LHD employees decreased from 190,000 in
2008 to 147,000 in 2016, a decrease of 23% (NACCHO, 2017a). Similarly, the estimated
number of FTEs employed by LHDs decreased from 166,000 in 2008 to 133,000 in 2016,
a decrease of 20%. (NACCHO, 2017a). Overall, LHDs lost 21% of their workforce
capacity since 2008. While 5.3 FTEs per 10,000 people were employed at LHDs in 2008,
only 4.2 FTEs per 10,000 people were employed in 2016 (NACCHO, 2017a). Large
LHDs have experienced a greater loss in workforce capacity since 2008 compared to

medium or small LHDs.

2.4.3. Local Health Department Capacity to Perform Services

Staffing is viewed as a human resource influencing the capacity of LHDs to
perform services. A study in 2015 suggested that reductions in infant mortality were
associated with increased staffing and provision of prenatal and obstetric care,
underscoring that those other aspects of LHD capacity, such as staffing, are expected to
improve health outcomes (Schenck et al., 2015). Baum et al. (2011) argue that acute

staffing shortages complicate the task of addressing public health needs and emergencies.
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Figure 7. Graphical Representation of Parallel Trends for Specification 2

Figure 7. The figure shows the graphical representation of parallel trends for Specification (2) comparing accredited LHDs in
Florida and accredited LHDs in ten similar states. The line graphs were used to visually inspect the data to determine if the
parallel trends assumption was met.
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Figure 8. Graphical Representation of Parallel Trends for Specification 3
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Figure 8. The figure shows the graphical representation of parallel trends for Specification (3) comparing accredited LHDs in
Non-Florida states and unaccredited LHDs in Non-Florida states. The line graphs were used to visually inspect the data to
determine if the parallel trends assumption was met
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Ordinary least squares estimation with Stata statistical software is used to analyze
the data (StataCorp LP, College Station, TX). The xtdidregress command available with
Stata was also used to estimate the average treatment effect (ATET) on the treated by
difference-in-differences. Since a small number of LHD groups (50 states) are used to
make reliable inferences about the treatment effect, alternate methods were tested: bias-
corrected standard errors with the Bell and McCaffrey (2002) degrees-of-freedom
adjustment; aggregation method proposed by Donald and Lang (2007); and the wild-
cluster bootstrap to obtain p-values and confidence intervals with a seed set at 1,000
replications to make results replicable (Bell & McCaffrey, 2002; Cameron, 2015). More

information about these methods can be found in Section 3.5.6.
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4.4. Results

Table 7 provides summary statistics of accredited LHDs in the state of Florida,
unaccredited LHDs in Non-Florida states, unaccredited LHDs in ten similar states,
accredited LHDs in ten similar states, and accredited LHDs in Non-Florida states, pre and
post intervention. It reports averages and the standard deviation for the dependent and
control variables. In communities with accredited LHDs in the state of Florida, average
rates increased for the four public health outcomes — obesity prevalence (+6.1%), STDs
(+12.4%), diabetes prevalence (+0.9%), and HIV prevalence (+20.0%) — when
comparing pre and post averages. The average rates for the dependent variables were
relatively unchanged in communities with unaccredited LHDs in Non-Florida states,
excluding HIV prevalence which saw a decrease of 2.9%. In communities with
unaccredited LHDs in ten similar states, average rates increased for the four public health
outcomes — obesity prevalence (+1.8%), STDs (+7.2%), diabetes prevalence (+3.5%),

and HIV prevalence (+9.7%).
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Table 7. Summary Statistics of Intervention and Comparison Groups, Pre-Intervention and Post-Intervention

Accredited LHDs in State of Florida

Unaccredited LHDs in Non-Florida states

Unaccredited LHDs in Ten Similar
States

%

%

%

Variables Pre-intervention Post-intervention Pre-intervention Post-intervention Pre-intervention Post-intervention
Change Change Change

31.004 (4.478 33.001 (5.962 6.10% 31.612 (4.879 31.785 (4.850 0.50% 31.234 (4.641 31.789 (4.943 1.80%
8/[3;35|ty prevalence
Sexually transmitted 361.088
infections (per : 406.001 (277.587)  12.40% 372.9 (264.531) 374.185 (267.61) 030%  370.125(259.011)  396.807 (257.936)  7.20%
100.000) (253.179)
(DO/'Sbetes prevalence 11.2 (2.8) 113 (2.7) 0.90% 11.3(2.8) 11.3 (2.8) 0.00% 11.3(2.8) 11.7 (2.8) 3.50%
oy O‘gg;’ alence (per éﬁggﬁ) 206,645 (259.806)  20.00% 184186 (210.01)  178.873(202.153)  -2.90%  189.521 (214.892)  207.967 (226.395)  9.70%
Primary care
physicians (per 0.001 (0) 0.001 (0) 0.00% 0.001 (0) 0.001 (0) 0.00% 0.001 (0) 0.001 (0) 0.00%
100,000)
Preventable

entable 1749.068 1740.553 o eno . 1764.213 1780.386 .

rlmg(s)p(u)t&l) |)zat|ons (per (2430.048) (2436.438) 050%  1746.94 (2435.044)  1754.784 (2443.302)  0.40% (2438.269) (2457 682) 0.90%
gHrfdthﬂ;%OE% ) 85.2 (9) 84.8 (9.2) -0.50% 85.4 (8.9) 85.6 (8.9) 0.20% 85.5 (8.9) 85.8 (8.7) 0.40%
Unemployed (%) 6.3 (2.9) 6.3 (2.9) 0.00% 6.3 (2.9) 6.3 (2.9) 0.00% 6.4 (2.8) 6.5 (2.9) 1.60%
Poverty (%) 226 (9.1) 22.7(9.2) 0.40% 22.7(9.2) 22.7(9.2) 0.00% 23.1(9.1) 23.4(9.2) 1.30%
Uninsured (%) 17.7 (7.4) 18 (7.5) 1.70% 17.7 (7.4) 17.7 (7.4) 0.00% 18 (7.6) 18.9 (7.8) 5.00%
Median household 49119.416 49162.345 0.10% 48930.975 48877.592 0.10% 48821.217 48707.945 0.20%
income ($) (13346.192) (13449.736) : (13304.615) (13284.371) : (13263.486) (13266.878) :
Population (total) (1132885’0) 197000 (1150000)  0.50% 187000 (1190000) 186000 (1200000) -0.50% 212000 (1370000) 221000 (1450000)  4.20%
Age (%) 18 (4.8) 18 (4.8) 0.00% 18 (4.7) 18 (4.7) 0.00% 17.8 (4.7) 17.8 (4.6) 0.00%
Race (%) 9.1(14.2) 9.1(14.1) 0.00% 9 (14.4) 9 (14.4) 0.00% 9.8 (14.6) 10.1 (14.7) 3.10%
Ethnicity (%) 9.2 (13.5) 9.3 (13.5) 1.10% 9 (13.6) 9 (13.6) 0.00% 10.3 (15) 10.8 (15.6) 4.90%
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Table 7. Summary Statistics of Intervention and Comparison Groups, Pre and Post Intervention, Cont’d

Accredited LHDs in Ten Similar States

Accredited LHDs in Non-Florida states

Variables Pre-intervention Post-intervention % Change Pre-intervention Post-intervention % Change
; 7.4% 3.1%

Obesity prevalence (%) 31.093 (4.469) 33.391 (5.945) 31.086 (4.488) 32.061 (5.961)

Sexually transmitted 12.9% 11.0%

infections (per 100,000) 360.293 (254.098) 406.689 (283.62) 363.284 (253.144) 403.302 (271.575)

- 0.0% -3.6%
Diabetes prevalence (%) 112 (2.8) 1122.7) ’ 112 (2.8) 108 (2.6) ’
HIV prevalence (per -1.05% 0.4%
100,000) 186.545 (215.738) 184.577 (208.445) 186.7 (216.342) 187.468 (219.307)

Primary care physicians (per 0.0% 0.0%
100,000) 0.001 (0) 0.001 (0) 0.001 (0) 0.001 (0)

Preventable hospitalizations -1.3% -3.4%
(per 100,000) 1747.217 (2428.551) 1724.769 (2418.015) 1741.447 (2416.477) 1681.47 (2356.141)

- ; 0.0% -0.2%

High school graduation (%) 85.4 (9) 85.4 (8.9) 0 85.3 (8.9) 85.1 (8.9) 0
0.00% 0.0%
Unemployed (%) 6.3(2.8) 6.3(2.9) 6.3(2.8) 6.3(2.8)
0.0% -0.9%
Poverty (%) 22.5(9.2) 22.5(9.2) 22.3(9.1) 22.1(9.1)

; 0.6% -1.7%
Uninsured (%) 17.6 (7.4) 17.7 (7.5) ’ 17.5 (7.4) 172 (7.4) ’
Median household income 0.2% 0.7%
6 49184.611 (13401.693) 49265.316 (13544.376) 49695.493 (13716.289) 50023.393 (13973.038)

- 0.52% 2.5%
Population (total) 193000 (1170000) 194000 (1170000) 0 202000 (1150000) 207000 (1130000) 0
0.0% -0.6%

Age (%) 17.9 (4.7) 17.9 (4.7) 17.8 (4.7) 17.7 (4.7)
0.0% 0.0%
Race (%) 9(14.2) 9(14.2) ° 8.8 (14.1) 8.8 (13.9) 0
e -1.1% 1.1%
Ethnicity (%) 9.2 (13.5) 9.1 (13.5) ) 9.2 (13.5) 9.3 (13.4) )

Table 7. The table shows the summary statistics of the intervention and control groups used in the study. Standard deviation
(SD) in parenthesis. Pre-intervention period is 2013-2015, post-intervention period is 2017-2019. Data from the 2013-2019
County Health Rankings Annual Report is used
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Communities with accredited LHDs in ten similar states saw increases to all
public health outcomes, excluding HIV prevalence which saw a minor decrease of 1.05%
over time. In communities with accredited LHDs in Non-Florida states, average rates
increased for three of the four public health outcomes — obesity prevalence (+3.1%),
STDs (+11.0%), and HIV prevalence (+0.4%) — excluding diabetes prevalence which
saw a decrease of 3.6% over time.

Table 8 displays the difference-in-difference analysis results where accredited
LHDs in Florida are used as the intervention and unaccredited LHDs outside the state of
Florida are used as a comparison group. In the difference-in-differences analyses, there
were significant changes in diabetes prevalence and HIV prevalence in the state of
Florida relative to all Non-Florida states. For accredited LHDs in the state of Florida, the
predicted diabetes prevalence rate would be 0.1 lower per 100,000 population than for
unaccredited LHDs in all Non-Florida states. For accredited LHDs in the state of Florida,
public health accreditation was associated with a significant 3.02 decline per 100,000
population in HIV prevalence compared with all other states. The xtdidregress Stata

command was also used and saw similar results with changes to the standard errors.

79



Table 8. Difference-in-Difference Regression Results on the Impact of Public Health Accreditation Intervention on Public Health Outcomes

Specification 1 Specification 2 Specification 3
Public health Model 1 Model 2 - 0 - .
outcomes Beta coefficient (95% CI) Beta coefficient (95% CI) Beta coefficient (95% CI)  Beta coefficient (35% Cl)
Obesity 0.000 (-0.002, 0.003) 0.003 (-0.001, 0.007) -0.016 (-0.059, 0.028) 0.002 (-0.001, 0.004)
prevalence (%)
Sexually

transmitted

transir 5.420 (-7.049, 17.897) 10.424 (-15.608, 36.457) -24.349 (-76.159, 27.462) 6.120 (-3.873, 16.114)
infections (per
100,000)
Diabetes

-0.001* (-0.001, -0.000) -0.001 (-0.002, 0.000) 0.000 (-0.018, 0.017) 0.000 (-0.001, 0.000)
prevalence (%)
HIV prevalence -3.019** (-4.349, -1.690) -2.312 (-5.599, 0.975) -10.182 (-48.028, 27.664) 1.537 (-2.619, 5.692)

(per 100,000)

Table 8. The figure shows the difference-in-difference regression results on the impact of public health accreditation
intervention on public health outcomes. The difference-in-difference model is estimated using panel data fixed effects. The
model includes time specific fixed effects and controls for primary care, socioeconomic, and demographic characteristics at the
local level. Data from the 2014-2022 County Health Rankings Annual Reports is used. The study compares multiple
intervention and control groups to ensure robust results: Specification (1) provides results for two models. Model 1 reveals
results for accredited LHDs in Florida and unaccredited LHDs in Non-Florida states. Model 2 reveals results for accredited
LHDs in Florida and unaccredited LHDs in ten similar states. Specification (2) compares accredited LHDs in Florida and
accredited LHDs in ten similar states. Specification (3) compares accredited LHDs in Non-Florida states and unaccredited
LHDs in Non-Florida states. 95% confidence intervals in parenthesis. *Significant at 5%. **Significant at 1%.
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Robustness Test

Results were robust to an alternative comparison group by assessing an additional
model for Specification (1) with LHDs from ten control states that were like the state of
Florida. Table 8 reports the difference-in-difference estimates with the alternative
comparison groups. Findings suggests that for accredited LHDs in the state of Florida,
public health accreditation was not associated with a significant impact on any of the four
studied outcomes compared to unaccredited LHDs in the 10 control states. Two
specifications were further tested which produced similar results to the second model
under Specification (1). Results from Specification (2) reveal that for accredited LHDs in
the state of Florida, public health accreditation was not associated with a significant
impact on any of the four studied outcomes compared to unaccredited LHDs in the Non-
Florida states. Results from Specification (3) suggest that for accredited LHDs in Non-
Florida states, public health accreditation was not associated with a significant impact on
any of the four studied outcomes compared to unaccredited LHDs in the Non-Florida

states.

4.5. Discussion

Based on local level data, causal estimates of the impact of public health
accreditation on public health outcomes are provided. Results suggest that public health
accreditation was significantly associated with differences in diabetes prevalence and
HIV prevalence. For accredited LHDs in the state of Florida, public health accreditation
was associated with decreases in diabetes prevalence and HIV prevalence compared to

unaccredited LHDs in Non-Florida states.
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The magnitude of the effects suggests that public health accreditation was associated with
a 0.1-percentage-point change in the percentage of adults with diabetes and a 3.02-
percentage-point change in the number of adults with HIV. Currently in the U.S., 37.3
million adults have diabetes (CDC, 2022a). The effect of a 0.1 decrease per 100,000
population would be 37,300 fewer adults with diabetes. Estimates of cost expenditures
reveal that people with diagnosed diabetes have average medical expenditures of $16,752
per year (ADA, 2018). Similarly, an estimated 1.2 million adults have HIV (CDC,
2022b). The effect of a 3.02 decline per 100,000 population would be 36,240 fewer
adults with HIV. Estimates of cost expenditures reveal that people living with HIV have
average direct expenditures of $31,147 (Ritchwood et al., 2017). The effect of the
intervention may appear as a seemingly small change, but it matters in public health since
LHDs are concerned with moving the needle of public health. From a public health
perspective, these changes make a significant difference in that they represent thousands
of people. From a governmental perspective, the cost avoidance would be sizeable.
Quasi-experimental evaluations of public health interventions often face a risk of
selection bias threatening the internal validity of the study when the selection of
treatment and comparison groups is done nonrandomly. Any observed intervention
impacts may reflect the underlying difference between the intervention and control
groups, rather than the true effect of the intervention. The intervention in the state of
Florida provided an ideal landscape to assess the impact of public health accreditation on
public health outcomes. In 2016, Florida received first-in-the-nation accreditation for the
entire integrated local public health department system in the state. Seeking public health

accreditation is a voluntary process. However, all Florida counties with their mix of
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lower and higher performing LHDs underwent the accreditation process and
demonstrated conformity with PHAB standards and measures necessary to attain
accreditation. With all LHDs across the state of Florida expected to comply, the risk of
selection bias is minimized (Kronstadt et al., 2015; Kronstadt et al., 2016).

In this study, multiple intervention and control groups are compared to ensure robust
results. Specification (1) produced results for accredited LHDs in Florida compared to
unaccredited LHDs in Non-Florida states. This specification revealed statistically
significant results at the 1% and 5% level. An additional model is run under this
specification using LHDs in Florida compared to LHDs in ten similar states. Under the
additional model, public health outcomes in the state of Florida pre-intervention were not
statistically different or better than the control group. The robustness check suggests that
the results of the additional model in Specification (1) are not driven by selection based
on LHD observable characteristics or by changes to county-level characteristics.
Additionally, the magnitudes of the effects on public health outcomes are too small to
produce substantial selection bias in the base results, indicating that public health
accreditation indeed impacted public health outcomes in counties that achieved
accreditation. Results from Specification (2) comparing accredited LHDs in Florida with
accredited LHDs in Non-Florida states suffered from bias as it includes controls that were
previously treated. As expected, results from Specification (3) present larger and positive
coefficients.

A plausible explanation as to why diabetes prevalence and HIV prevalence in
Specification (1) presents a negative coefficient compared to the positive coefficient in

Specification (4) may be explained by the practice of accreditation, and its focus on
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processes. When pursuing accreditation, LHDs assess themselves against PHAB
Standards pertaining to the 10 Essential Public Health Services (Figure 1), and focus on
the development and implementation of policies, systems, programs, and services
(PHAB, 2022b). The process of accreditation may place greater emphasis on assessing
in-place processes compared to the attainment of certain public health outcomes. Another
reason may be that higher performing LHDs may be more likely to achieve accreditation
than poorer performing LHDs. This may be an indication that higher performing LHDs
have more processes, operations, and resources to achieve accreditation more easily, and
may be more willing to pursue accreditation. In this regard, a willingness to pursue
accreditation may be a signal of a higher performing LHD. Additionally, LHDs in
communities with better public health outcomes may be more inclined to pursue and
achieve accreditation. Within this context, accredited LHDs with better outcomes at
baseline are more likely to have improved population-based health outcomes compared to
unaccredited LHDs. It is also important to note that LHDs who would benefit the most
from the structure of accreditation likely service communities with poor public health
outcomes. The benefits of accreditation can be especially attractive to these LHDs who
have a higher incentive to pursue accreditation. Achieving public health accreditation
may hold the potential for increased opportunities for resources in the shape of increased
access to funding. The increase in funding can support quality and performance
improvement, address infrastructure gaps, provide opportunities to pilot new programs
and processes, expand competitiveness and service value, and better ensure success with
grant funding (PHAB, 2011; McCullough & Fenton, 2011). It may take more time for the

benefits of accreditation to be reaped in these communities.
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The public health outcomes were deliberately chosen for this analysis. First, most
LHDs have services and programs to address obesity prevalence, STDs, diabetes
prevalence, and HIV prevalence. Recent LHD data reveals that half of all surveyed LHDs
provide screening for BMI; 59% of LHDs provide population-based primary prevention
for physical activity and nutrition; 70% provide direct services for STD screening; over
half (52%) provide treatment for STDs; 39% provide screening for diabetes; over 60%
provide screening for HIV/AIDS, and almost half (46%) of LHDs provide treatment for
HIV/AIDS (NACCHO, 2020). These outcomes are likely amendable to the contribution
and services of LHDs. Additionally, data was available to conduct a robust difference-in-
difference analysis for these outcomes. The County Health Rankings Annual Reports
provided single-year data for the study period. Also, PHAB identified an organizing
framework for their reporting requirements based on the Kindig (2003) model of public
health in which mortality, health-related quality of life, preventive healthcare, individual
behavior, social environment, physical environment, and genetics are identified as the
seven broad areas for public health outcomes (Kindig, 2003). The four public health
outcomes in this study are categorized under the health-related Quality of Life area of the
model and provide relevant evidence in connection to PHAB’s reporting requirements.
The public health outcomes used in our analysis are valuable public health indicators
with many potential factors able to influence them. The public health outcomes found to
be significant in the analysis are long-term health outcomes with their effects not being
seen for years after a policy or intervention is implemented. Since data was available, the
study assessed accredited and unaccredited LHDs between 2-3 years post-intervention.

More time may be needed to see the effects of accreditation on these public health
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outcomes. Future research requires more data on local level health measures to assess if
accreditation exerts significant impacts on other public health outcomes.

There are some potential reasons why public health accreditation may exert
significant impacts on the public health outcomes, specifically diabetes prevalence and
HIV prevalence. First, LHDs track key outcomes to generate information that drives
action (Groseclose & Buckeridge, 2017). As part of the accreditation process, LHDs
commonly track public health outcomes data for diabetes, obesity, and sexually acquired
infections (PHAB, 2021c). Significantly, 87.3% of LHDs report tracking diabetes
prevalence, and 70.4% of LHDs report tracking HIV prevalence (PHAB, 2021d). By
routinely tracking these outcomes, LHDs generate information that can be used to
improve the quality of their decisions and the effectiveness of their actions (Groseclose &
Buckeridge, 2017). Second, accreditation forces LHDs to self-critique and reinforces
commitment to best practices. The underlying assumption is that achieving accreditation
allows LHDs to increase quality improvement and performance which ultimately results
in public health improvement. Prior research strengthens the premise that LHD
performance is improved by public health accreditation. Some of the frequently cited
benefits of accreditation include improvements in quality, outcomes, and service
operations due to increases in infrastructure, quality improvement policies and
procedures, and consistent and predictable service operations (McCullough & Fenton,
2011). Accredited LHDs also report immediate quality improvement and performance
management benefits such as increased accountability, improved management processes,
and improved awareness and focus on quality improvement efforts (Siegfried et al.,

2018). Third, LHDs report that their agencies’ work most commonly demonstrate
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conformity with the following accreditation measures: Cross Sector Collaboration
(Measure 4.1 as shown in Table 2); Health Education and Promotion (Measure 3.1);
Public Health Data (Measure 1.3); Community Health Improvement Plan (Measure 5.2);
and Engagement of Target Population in Public Health Strategy (Measure 4.2) (PHAB,
2021a). These measures greatly correlate with the work LHDs perform to address
diabetes prevalence and HIV prevalence. Fourth, with accreditation’s emphasis on public
health services, some LHDs decreased direct preventive clinical services over time to
focus on population-based health activities (NACCHO, 2017a). LHDs provide these
population-based health services and address more localized issues by engaging in multi-
sectoral partnerships (NACCHO, 2017b). Services targeting diabetes prevalence and HIV
prevalence commonly focus on preventive efforts and LHD partnerships. Fifth, federal
funding provided to LHDs often dictates certain programs and activities to be performed.
In 2020, LHDs were awarded $45 million to support programs to improve health
outcomes for adults with diabetes, and $400 million to support HIV surveillance and
prevention efforts (CDC, 2021b; CDC, 2021c). LHDs are expected to administer these
funded programs in conjunction with the standards denoted in the accreditation process.
The purpose of public health accreditation is improved public health (PHAB,
2021d; Joly et al., 2007; Kronstadt et al., 2016; Allen et al., 2019), but little evidence
exists that examines the impact of PHAB accreditation on public health improvement.
This research provides a glimpse into whether accreditation is reaching its goal of public
health improvement. Results indicate that public health accreditation can be a significant
driver for public health improvement and a catalyst to improve public health. To the

author’s knowledge, this is one of the first studies to relate the accreditation process to
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public health outcome improvement using a quasi-experimental design. It is possible that
some studies have not assessed the impact of accreditation on health outcomes based on
the belief that there are many factors beyond the influence of governmental public health
departments that influence health status, thus making it difficult to link public health
interventions to improved health status (Exploring Accreditation Final Report, 2006). In
this study, an empirical link between public health accreditation and outcomes is
presented, suggesting that accreditation can be a method for LHDs to improve public
health.

Strengthening the evidence base around public health accreditation is a key
priority for public health practitioners and researchers. The findings of this study can
benefit LHD leadership considering the pursuit and adoption of accreditation as it is an
effective method in improving public health. Additionally, accredited LHDs can benefit
from these findings by taking the next step of being accountable for public health
outcomes, not solely accreditation processes, and taking greater ownership in how
accreditation measures take shape in their local communities. The findings of this study
also benefit PHAB and add to the literature in Public Health Services and Systems
Research by providing greater clarity on effective public health practice (Kronstadt et al.,
2015).

The study has several strengths. The difference-in-difference design employed is
well-suited to study causal relationships by comparing outcomes of groups exposed to
different interventions at different times (Wing et al., 2018). Several steps were taken to
ensure that a well-designed quasi-experiment addressed various threats to validity. In the

difference-in-difference specification, public health outcomes between accredited and
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unaccredited LHDs, before and after 2016 are compared. The research method compares
change over time in outcomes for communities serviced by LHDs that received the
intervention to change over time in outcomes for communities serviced by LHDs that did
not receive the intervention. This quasi-experimental approach offers a stronger study
design than simply tracking changes within the state of Florida over time. Comparison
groups that are as similar as possible to the treatment group in terms of baseline
characteristics were identified. The control group was appropriately chosen with LHDs
from neighboring states used as a counterfactual, capturing any potential trends unrelated
to accreditation that might be affecting the study outcomes during the same period. The
data was graphically and statistically inspected to test the parallel trend assumption and
ensure that there was not any biased estimation of the causal effect. Since research
design’s assumptions were met, a strong case for a causal effect of the intervention on the

public health outcomes is presented.

Limitations

Results can be used to shed light on the casual impact of accreditation on health
outcomes, but only after considering the following limitations. First, with the use of
observational data, the possibility of selection and information bias is introduced. Second,
some of the states in the study use older accreditation versions. Third, the use of County
Health Rankings data may not provide all the necessary information to measure the
effects of the policy. Fourth, the study focuses on one state as the treatment. Fifth, the
study findings may not be generalizable to other settings, particularly since the integrated

system is no longer an option for other states.

89



Implications for Policy and Practice
Little evidence exists that examines the impact of PHAB accreditation on public
health outcomes.
Given the mission of PHAB accreditation is public health improvement,
identifying the impact of accreditation on public health outcomes is essential to
understanding the utility of accreditation.
This research provides a glimpse into whether accreditation is reaching its goal of
public health improvement. Results indicate that public health accreditation can
be a significant driver for public health improvement and a catalyst to improve
public health.
The findings of this study can benefit LHD leadership considering the pursuit and

adoption of accreditation as it is a method for LHDs to improve public health.
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CHAPTER V

THE EFFECT OF PUBLIC HEALTH ACCREDITATION ON THE
EFFECTIVENESS OF PUBLIC HEALTH ACTIVITIES

5.1. Abstract

A key goal of public health accreditation is the strengthening of local health
departments’ (LHD) capacity to deliver essential public health services. The objective of
this study is to evaluate the impact of public health accreditation on the effectiveness of
essential public health activities provided by LHDs. A quasi-experimental design with the
use of a panel data difference-in-difference estimator is used to estimate the treatment
effect between public health accreditation and public health activity effectiveness.
Effectiveness measures in accredited LHDs in Florida to unaccredited LHDs in control
states before and after 2016 when Florida achieved accreditation for the entire integrated
local public health department system in the state are compared. Linear probability
multivariate regression models with state and time fixed effects are employed.
Accreditation data from the Public Health Accreditation Board and effectiveness
measures from the National Longitudinal Survey of Public Health Systems are used.
Analyses were performed at the LHD level using local data representing 2,194 LHDs,
covering 50 U.S. states. Florida was considered the treatment state. Participants were
accredited LHDs in Florida, unaccredited LHDs in Non-Florida control states,
unaccredited LHDs in ten control states, accredited LHDs in ten control states, and
accredited LHDs in Non-Florida control states. The effectiveness of 19 essential public

health activities, as well as composite measures for Assessment, Policy Development,
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and Assurance activities are assessed. The difference-in-difference estimations indicate
that public health accreditation had no significant impact on 18 of the 19 public health
activities. For accredited LHDs in the state of Florida, the predicted effectiveness average
for Public Health Activity 12 (Identify and Allocate Resources Based on Community
Health Plan) would be 26.3% lower than for unaccredited LHDs in all Non-Florida states.
Public health accreditation did not translate to the improved effectiveness of public health
activities for LHDs. Accreditation may prepare LHDs to engage in quality improvement
and implement standards to improve processes. Accreditation should be viewed as one
element that complements other performance improvement strategies to achieve a

significant effect in the public health system.

5.2. Introduction

Serving as the backbone of the local public health system, local health
departments (LHDs) are expected to provide the 10 Essential Services of Public Health
(Table 1). The Essential Services describe the public health activities that all
communities should undertake and organize around the three-core functions of public
health: Assessment, Policy Development, and Assurance. LHDs pursuing accreditation
are assessed against standards and measures pertaining to the 10 Essential Services of
Public Health (Tables 2-3). Public health department accreditation standards address a
range of core public health programs and activities including, for example, environmental
public health, health education, health promotion, community health, chronic disease
prevention and infectious disease, injury prevention, maternal and child health, public

health emergency preparedness, access to clinical services, public health laboratory
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services, vital records and health statistics, management, and governance (NACCHO,
2020).

The national, voluntary public health accreditation program was launched in 2011
by the Public Health Accreditation Board (PHAB) to advance the quality and
performance of local health departments (LHDs). As of March 2022, 91% of the U.S.
population benefited from local health department accreditation through the PHAB
(PHAB, 2021a). In 2016, the Florida Department of Health received first-in-the-nation
national accreditation as an integrated department of health when all 67 county health
departments met national standards for public health performance management and
continuous quality improvement (PHAB, 2021a). A key goal of public health
accreditation is the strengthening of local health departments’ capacity to deliver
essential public health services.

A growing body of literature reports the positive impact of public health
accreditation on performance measurement and improvement (Kronstadt et al., 2016;
Beitsch et al., 2018; Ingram et al., 2018; Allen, 2019). Accreditation may help stimulate
LHD organizational supports for evidence-based decision making, and provide pathways
to accountability, consistency, and better fit between community needs and public health
services (Allen, 2019; Shah et al., 2015). Accreditation also serves as a key driver for the
uptake of quality improvement and performance management (Beitsch et al., 2018). The
process of accreditation may help public health systems develop the public health system
capital necessary to protect and promote the public’s health (Ingram et al., 2018). A
literature review on other service industries hints of accreditation’s potential in improving

service delivery, operations, and outcomes in public health (Mays, 2004). The available
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literature focused on public health accreditation tends to be descriptive in nature and
sheds light on the perceived pros and cons to achieving accreditation (Chapman, 2018;
Kronstadt et al., 2016; Mays, 2004; McCullough & Fenton, 2011; Siegfried et al., 2018;
Riley et al., 2012; Beatty et al., 2015; Beatty et al., 2018). The observational nature of
most of the public health accreditation literature limits its value in providing convincing
conclusions on its impact (Hussein et al., 2021). Despite the increase in accredited LHDs
across the U.S., the evidence base concerning the impact of accreditation programs and
the effectiveness of LHD activities remains sparse.

The Public Health Accreditation Board (PHAB) encourages the production of
quality research to advance the science base of accreditation and systems change in
public health and has routinely revised their research agenda to highlight priority areas to
foster research related to accreditation (PHAB, 2021a). Evidence from this study helps
the Public Health Services and Systems Research field better understand the impact of
accreditation. The study answers the research question: What impact, if any, does LHD
accreditation have on the effectiveness of essential public health activities?

Studies assessing the impact of accreditation are prone to self-selection bias since
public health accreditation is a voluntary process. The impact of public health
accreditation is evaluated by using an approach which eliminates bias with the state of
Florida serving as a natural experiment. Florida’s accreditation as an integrated local
public health department system as an intervention is examined as a unique policy where
all LHDs in Florida applied for accreditation as a local public health department system

in 2016. LHDs across the U.S. achieved accreditation at different times allowing the
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opportunity to calculate the effect of the accreditation on the effectiveness of public

health activities by using several potential control groups.

5.3. Methods

A quasi-experimental design with the use of a panel data difference-in-difference
estimator is used to estimate the treatment effect between public health accreditation and
public health activity performance. It is hypothesized that public health accreditation
positively impacts the effectiveness of public health activities. Performance measures in
LHDs in Florida and control states before and after 2016 when Florida achieved
accreditation for the entire integrated local public health department system in the state
are compared. The pre-intervention period was defined as 2013-2015, the intervention
period was 2016, and the post-intervention period was 2017-2019.

A panel dataset was created based on date of accreditation or reaccreditation data
as provided as a downloadable Excel spreadsheet by the PHAB. A binary accreditation
time variable captured the year in which each LHD was accredited. For easy reference,
each LHD was identified as belonging into one of the following four categories: Always
Accredited (accreditation time variable equaled to 1 from 2013 to 2019), Never
Accredited (accreditation time variable equaled to 0 from 2013-2019), Unaccredited then
Accredited (accreditation time variable equal to 0 but changed to 1 during 2014-2019)
and Accredited then Unaccredited (accreditation time variable saw multiple changes
between 2013-2019. Since the Always Accredited group and the Accredited then

Unaccredited group use prior treated units and have the potential of producing biased
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results (Baker, 2020; Callaway, 2020), the Never Accredited group is used as the control
group.

LHDs were then grouped by their location: LHDs from all Florida counties;
LHDs from all states other than the state of Florida; and LHDs from ten states which
neighbor Florida or have similar demographics and population size: North Carolina, New
York, Illinois, California, Connecticut, Pennsylvania, Texas, Georgia, Alabama, and
Tennessee. LHDs were divided into groups according to accreditation status and state:
accredited in Florida; unaccredited in Non-Florida states; unaccredited in in ten similar
states; accredited LHDs in Non-Florida states; and unaccredited LHDs in Non-Florida
states.

It is hypothesized that accreditation results in improved effectiveness of public
health activities. To test this hypothesis using a difference-in-difference approach, a non-
intervention control group is needed to compare to the intervention. The comparison
group captures any potential secular trends unrelated to accreditation that might be
affecting the study outcomes during this same period. Three specifications are used to
assess changes between an intervention and multiple control groups (Table 6). In
Specification (1), the differences between accredited LHDs in Florida are compared to
unaccredited LHDs in Non-Florida states (Figure 1). An additional model is tested in
Specification (1) by comparing unaccredited LHDs in ten similar states. A more accurate
control for Florida among ten similar states that did not implement comparable policies
over the same period is used. By using many potential control groups (ten similar states)
to create a synthetic control group, evidence that is less subject to the self-selection bias

observed in all Non-Florida states group in Specification (1) is presented. In Specification
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(2), the control group is adjusted to accredited LHDs in Non-Florida states (Figure 2).
This specification suffers from bias as it includes controls that were previously treated.
We focus on the interpretation of the other specifications since they include non-biased
groups (Bertrand et al., 2004; Wooldridge, 2012). In Specification (3), the intervention
group is adjusted to accredited LHDs in Non-Florida states, and the control group to
unaccredited LHDs in Non-Florida states (Figure 3). This specification also suffers from
selection bias. It was expected that a bias in result in the opposite direction would occur
since higher quality LHDs are more likely to pursue accreditation. This specification is
included in the analysis to test the expectation of a positive and larger improvement in
this group.

The main outcome variable is the effectiveness of public health activities. The
National Longitudinal Survey of Public Health Systems (NALSYS), a validated survey of
local public health officials, measures how effectively each public health activity is
carried out in the community based on a 5-point Likert scale ranging from “meets no
needs or 0%” to “fully meets needs or 100%.” Response sets used in the survey
instrument were designed with numeric anchor points to support approximations to an
interval scale (Mays & Hogg, 2015; Norman, 2010). Activity-specific measures
combining the average measures of effectiveness for each of the 3 public health functions
are used: Assessment (activities 1 through 6 in Table 4), Policy Development (activities
7 through 15), and Assurance (activities 16 through 19) are included. All the
performance measures based on these activities were self-reported by LHD officials and

reflect the perceptions and perspectives of the respondents (Mays et al., 2004b). Data for
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these variables are obtained from five waves (2006, 2012, 2014, 2016, and 2018) of the
NALSYS.

Covariates known to influence health at the local level are also included in the
analysis. Primary care physicians measure the ratio of population to primary care
physicians from the Health Resources & Services Administration. Preventable hospital
stays are the rate of hospital stays for ambulatory-care sensitive conditions per 100,000
Medicare enrollees from the Dartmouth Atlas of Health Care. High school graduation is
the percentage of ninth-grade cohort that graduates in four years from the National Center
for Education Statistics. Unemployed is the percentage of population ages 16 and older
unemployed, but seeking work, from the Bureau of Labor Statistics. Poverty is the
percentage of people under age 18 in poverty provided by the Small Area Income and
Poverty Estimates. Uninsured adults measure the percentage of population under age 65
without health insurance provided by the Small Area Health Insurance Estimates.
Median household income is the income where half of households in a county earn
more, and half of households earn less provided by the Small Area Income and Poverty
Estimates. Population is the total population size of the jurisdiction. Age is the
percentage of the population that is 65 years and older. Race is the percentage of the
population that is Non-Hispanic African American. Ethnicity is the percentage of the
population that is Hispanic. Population, age, race, and ethnicity measures are provided by
the Census Population Estimates. Data for the outcome and covariate variables was
available from 2013-2019. The outcomes and covariate data were matched with the
PHAB accreditation data by their common Federal Information Processing Standard

(FIPS) county codes.
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Study Population

The study population includes all U.S. public health agencies meeting the national
definition of an LHD: “an administrative or service unit of local or state government that
is concerned with health and carries out some responsibility for the health of a
jurisdiction smaller than the state” (NACCHO, 2017a). Data is analyzed for 2,156 LHDs,

covering 50 U.S. states.

Statistical Analysis

A difference-in-difference fixed-effects model is used to estimate the effect of
public health accreditation by comparing the performance measures of accredited LHDs
(intervention group) to that of unaccredited LHDs (control group) before and after
accreditation (intervention) between 2012 and 2019 (EI-Shal, et al., 2021). It was
postulated that there would be greater increases in performance in Florida counties with
accredited LHDs as indicated by positive difference-in-difference coefficients. The
difference-in-difference method controls for both observed and unobserved
characteristics that are time invariant and eliminates any confounding that might be
caused by LHD effects which are constant over time within each LHD. The study tested
whether Florida counties with accredited LHDs saw improvement in performing public
health activities. Different specifications were tested to compare an intervention and
control group: (1.1) Accredited LHDs in Florida and unaccredited LHDs in Non-Florida

states; (1.2) Accredited LHDs in Florida and unaccredited LHDs in ten similar states; (2)
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Accredited LHDs in Florida and accredited LHDs in ten similar states; (3) Accredited

LHDs in Non-Florida states and unaccredited LHDs in Non-Florida states (Table 6).

Table 6. Intervention and Control Groups

Specification 1 Specification 2 Specification 3
Model 1 Model 2
Intervention Accredited Accredited LHDs Accredited LHDs Accredited LHDs
group LHDs in Florida in Florida in Florida in Non-Florida
states
Control Unaccredited Unaccredited Accredited LHDs Unaccredited
group LHDs in Non- LHDs in ten in ten similar LHDs in Non-
Florida states similar states states Florida states

Table 6: This table shows the intervention and control groups used in the difference-in-
difference analysis. Florida represents all Florida counties. Non-Florida states represent
all states other than the state of Florida. The ten control states represent states which
neighbor Florida or have similar demographics and population size: North Carolina, New
York, Hlinois, California, Connecticut, Pennsylvania, Texas, Georgia, Alabama, and
Tennessee.
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Figure 8. Difference-in-Difference Specification 1

Specification 1: Accredited LHDs in Florida vs. Unaccredited LHDs in non-Florida states

Intervention

Accredited LHDs in Florida
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Effectiveness of Public Health Activities
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Control : Unaccredited LHDs in non-Florida states

Pre-intervention  Time Post-intervention

Figure 8: This figure shows Specification (1) tested in the difference-in-difference analysis. In this study, it is hypothesized
that accreditation results in improved effectiveness of public health activities. Specification (1) tests that hypothesis by
measuring the differences between accredited LHDs in Florida compared to unaccredited LHDs in Non-Florida states. In the
figure, A1 signifies the difference between accredited LHDs in Florida and unaccredited LHDs in Non-Florida states. An

additional model is tested in Specification (1) by measuring the differences between unaccredited LHDs in ten similar states.
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Figure 9. Difference-in-Difference Specification 2

Specification 2: Accredited LHDs in Florida vs. Accredited LHDs in ten similar states
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Figure 9: This figure shows Specification (2) tested in the difference-in-difference analysis. In this study, it is hypothesized
that accreditation results in improved effectiveness of public health activities. Specification (2) tests that hypothesis by
measuring the differences between accredited LHDs in Florida compared to accredited LHDs in Non-Florida states. In the

figure, A2 signifies the difference between accredited LHDs in Florida and accredited LHDs in Non-Florida states.
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Figure 10. Difference-in-Difference Specification 3

Specification 3: Accredited LHDs in non-Florida states vs. Unaccredited LHDs in non-Florida states

Intervention

Treatment Accredited LHDs in non-Florida states

B
E
b
T
E
R

Effectiveness of Public Health Activities

muxOE

Control

Pre-intervention  Post-intervention

Figure 10: This figure shows Specification (3) tested in the difference-in-difference analysis. In this study, it is hypothesized
that accreditation results in improved effectiveness of public health activities. Specification (3) tests that hypothesis by
measuring the differences between accredited LHDs in Non-Florida states compared to unaccredited LHDs in Non-Florida
states. In the figure, A3 signifies the difference between accredited LHDs in Non-Florida states and unaccredited LHDs in

Non-Florida states.

103



The study design does not require that treatment and control groups are
comparable in their treatment status or outcomes at baseline; rather, it assumes that trends
in treatment status or health outcomes were similar in these states before 2016. Before
performing the difference-in-differences analysis, the trends in performance before the
intervention in 2016 are first assessed with the use of line graphs. Pre-intervention, the
trends in performance were parallel between the accredited LHDs and unaccredited
LHDs for most of the performance outcomes. Data is then statistically inspected by
fitting a Granger-type causality model and augmenting the model with dummy variables
for each pretreatment—treatment period for the treated observations. A joint test of the
coefficients on the dummy variables against O was used as a test of the null hypothesis
that no anticipatory effects had taken place. The graphical and statistical assessment of
the trends suggested that the control groups were appropriately chosen as a counterfactual
and captured any potential trends unrelated to accreditation that might be affecting the
study outcomes during the same period.

Context is provided for the multivariate analysis by calculating descriptive
statistics for all the variables. All variables were evaluated to detect irregularities and
outlier values. Linear probability multivariate regression models with state and time fixed
effects and standard errors clustered at the state (intervention) level are employed. Linear
probability models are interpreted as percentage-point changes in the treatment compared
to the control. Outcomes for the same counties are observed over time and unobserved
heterogeneity is controlled for by estimating local level panel data with fixed effects. This
approach allows for controlling of unobservable time and group characteristics that

confound the effect of the treatment on the outcome (Stata, 2021).
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5.4. Results

Table 9 provides summary statistics of accredited LHDs in the state of Florida,
unaccredited LHDs in Non-Florida states, unaccredited LHDs in ten control states,
accredited LHDs in 10 control states, and accredited LHDs in Non-Florida states, pre
(2013-2015) and post (2017-2019) intervention. It reports averages and the standard
deviation for the dependent variables. For accredited LHDs in Florida, average rates
decreased for 17 of the 19 public health activities when comparing pre-intervention and
post-intervention averages. The average rates for the composite activities of Assessment,
Policy Development, Assurance, and Total Activities all saw decreases between 0.07% —
0.08%. The average rates for the dependent variables were relatively unchanged in the
unaccredited LHDs in Non-Florida states comparison group post-intervention, except for
slight decreases of -0.01% in Activity 2 and Activity 8. For unaccredited LHDs in ten
similar states, average rates decreased for all the public health activities as well as the
composite activities when comparing pre and post averages, except for Activity 13 which
remained the same during the study period. For accredited LHDs in ten similar states and
accredited LHDs in Non-Florida states, all the public health activities and the composite
activities saw reductions, except Activity 12 and Activity 13 with increases ranging from
0.02% - 0.03%. For accredited LHDs in the state of Florida, unaccredited LHDs in Non-
Florida states, unaccredited LHDs in ten control states, accredited LHDs in 10 control
states, and accredited LHDs in Non-Florida states, LHD directors rated the effectiveness
of Activity 3 in their jurisdictions at an average of 82.5% - 84.1% and the effectiveness of
Activity 6 at an average of 17.25% - 19% based on the maximum rating that would be

obtained if the activities were fully meeting community needs.
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Table 9. Summary Statistics of Intervention and Comparison Groups, Pre-Intervention, During, Post-Intervention

Accredited LHDs in Florida

Unaccredited LHDs in Non-Florida States

Unaccredited LHDs in Ten Similar States

Effectiveness of Public Health Activity interpvr:r-ltion inteI:\(/);_tion Ch(;/(r)lge intels/r:I:ntion intel:\(/)z;-tion % Change intef\)/r:r;tion intel:\(/)esﬁtion % Change
Activity 1 64.7 (33) 61.5 (36) -0.05 59 (36) 5.7 (36) 0.01 63.7 (34.5) 62.5 (36) -0.02
Activity 2 42.3 (36.5) 35.6 (35.6) -0.16 35.2 (35.9) 34.9 (35.6) -0.01 39.2 (36.6) 35.2 (35.6) -0.10
Activity 3 85.4 (17.6) 82.1(20.5) -0.04 82.5 (20.1) 82.4 (20.3) 0.00 85.3 (17.2) 82.9 (20.1) -0.03
Activity 4 74.7 (27) 74 (27.6) -0.01 73.2 (27.9) 73.6 (27.7) 0.01 75.1 (26.6) 74.5 (27.6) -0.01
Activity 5 45.9 (35.3) 40.4 (36.1) -0.12 39.4 (36.1) 39.7 (36) 0.01 45.6 (36.1) 42.4 (36.3) -0.07
Activity 6 19.7 (30.6) 17.8 (29.6) -0.10 17.1(29.3) 17.4 (29.5) 0.02 19.6 (30.8) 18.4(30.1) -0.06
Activity 7 55.1 (31.9) 51.6 (32.7) -0.06 52.2 (32.3) 52.1 (32.4) 0.00 55.6 (31.5) 53 (32.6) -0.05
Activity 8 48.2 (32.9) 45.9 (34.3) -0.05 45.9 (33.8) 45.6 (33.7) -0.01 49.2 (33.1) 46.5 (34.3) -0.05
Activity 9 57.7 (34.5) 53 (36.9) -0.08 50.8 (36.7) 51.3 (36.6) 0.01 56.6 (36) 54.5 (37.1) -0.04
Activity 10 49 (31.3) 46.1 (33.4) -0.06 43.9 (33.2) 44.2 (33.2) 0.01 48.4 (32.3) 46.8 (33.3) -0.03
Activity 11 42.9 (36.3) 38.6 (35.9) -0.10 35.4 (36.2) 35.7 (36.1) 0.01 415 (36.7) 39.2 (36.6) -0.06
Activity 12 19.9 (28.8) 20.3 (29) 0.02 18.7 (28.5) 18.8 (28.3) 0.01 20.7 (29.2) 20.4 (29.2) -0.01
Activity 13 27.2 (30.4) 27.7(30.2) 0.02 25.8 (29.9) 26.1(29.9) 0.01 27.8 (30.6) 27.7(30.2) 0.00
Activity 14 35.8 (38.8) 31.8 (39) -0.11 29.9 (37.6) 29.9 (37.5) 0.00 33 (38.5) 32 (38.2) -0.03
Activity 15 27.1(31.9) 25.8 (32.3) -0.05 25.9 (32.1) 259 (32.2) 0.00 29.4 (33) 27.6 (33) -0.06
Activity 16 20.2 (29.8) 19 (29.7) -0.06 175 (29) 17.9(29.3) 0.02 19.9 (30.4) 19 (30.1) -0.05
Activity 17 24.7(32.2) 22.4 (31.9) -0.09 20.8 (30.8) 20.8 (30.8) 0.00 24.3 (32.3) 22.1(31.8) -0.09
Activity 18 48.8 (31.3) 46.1 (33.3) -0.06 45.2 (32.9) 45.7 (32.9) 0.01 49.2 (31.3) 47.2 (33) -0.04
Activity 19 57.1 (32.3) 52.1 (36.3) -0.09 52.2 (35.1) 52.4 (35.1) 0.00 57 (33.6) 53.5 (35.9) -0.06
Average Assessment Activities (1-6) 55.5 (19.5) 51.8 (20.9) -0.07 51.1 (20.5) 51.3 (20.6) 0.00 54.8 (20) 52,6 (21.1) -0.04
Average Policy Development Activities

(7-14) 40.4 (21.4) 37.6 (22.4) -0.07 36.4 (22) 36.5 (22) 0.00 40.1 (21.9) 38.2 (22.7) -0.05
Average Assurance Activities (15-19) 37.6 (22.8) 34.8 (24.3) -0.07 33.9 (23.9) 34.2 (23.9) 0.01 37.5(23.7) 35.4 (24.5) -0.06
Average Total Activities (1-19) 44.7 (18.5) 41.1 (19.9) -0.08 40.5 (19.3) 40.6 (19.3) 0.00 44 (19.1) 41.8 (20.1) -0.05
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Table 9. Summary Statistics of Intervention and Comparison Groups, Pre-Intervention, During, Post-Intervention, Cont’d

Accredited LHDs in Ten Similar States Accredited LHDs in Non-Florida states
Effectiveness of Public Health Activity Pre-intervention Post-intervention % Change Pre-intervention  Post-intervention % Change
Activity 1 63.4 (33.9) 60.8 (36.6) -0.04 63.8 (34) 61.1(36.7) -0.04
Activity 2 41.6 (37) 34.4 (35.5) -0.17 42.2 (36.9) 35(35.7) -0.17
Activity 3 85.1 (17.6) 81.8 (20.8) -0.04 85.3 (17.6) 81.9 (20.8) -0.04
Activity 4 73.9 (27.4) 73.7 (27.9) 0.00 74.3(27.2) 73.9 (27.7) -0.01
Activity 5 45.3 (36) 39.8 (36.3) -0.12 45.9 (35.9) 40.2 (36.3) -0.12
Activity 6 19.6 (30.6) 17.3 (29.4) -0.12 19.5 (30.5) 17.4 (29.4) -0.11
Activity 7 55.2 (31.9) 51.1(32.7) -0.07 55.7 (31.9) 51.5(32.7) -0.08
Activity 8 48.2 (33.2) 45.9 (34.5) -0.05 48.7 (33.1) 46.5 (34.5) -0.05
Activity 9 56.7 (35.3) 52.3(37.2) -0.08 57.4 (35.3) 52.7 (37.3) -0.08
Activity 10 475 (31.8) 45.2 (33.7) -0.05 47.9 (31L.7) 45.6 (33.6) -0.05
Activity 11 41.6 (36.7) 37.7 (36) -0.09 42.2 (36.7) 38.3(36.2) -0.09
Activity 12 19.7 (28.9) 20 (29) 0.02 20 (29.2) 20.5 (29.5) 0.03
Activity 13 26.6 (30.5) 27.4(30.3) 0.03 27 (30.5) 27.9 (30.4) 0.03
Activity 14 34.1(38.8) 31.2 (37.9) -0.09 34.6 (39) 31.9(38.1) -0.08
Activity 15 27.5(32) 25.8 (32.5) -0.06 27.3(32) 26.1 (32.6) -0.04
Activity 16 19.3 (29.7) 18.4 (29.6) -0.05 19.8 (29.7) 18.9 (29.7) -0.05
Activity 17 23.7(31.8) 21.6(31.8) -0.09 24.2 (31.9) 22.2(32.1) -0.08
Activity 18 48 (31.8) 45.3 (33.5) -0.06 48.3 (31.8) 45.7 (33.4) -0.05
Activity 19 56.6 (32.7) 51.5 (36.5) -0.09 57 (32.7) 51.9 (36.4) -0.09
Average Assessment Activities (1-6) 54.9 (19.9) 51.2 (21.1) -0.07 55.3 (19.9) 51.5(21.1) -0.07
Average Policy Development Activities (7-14) 39.8 (21.8) 37.1(22.7) -0.07 40.3 (21.8) 37.7 (22.8) -0.06
Average Assurance Activities (15-19) 36.8 (23.3) 34.1 (24.4) -0.07 37.3(23.3) 34.6 (24.5) -0.07
Average Total Activities (1-19) 44.2 (19) 40.6 (20.1) -0.08 44.6 (18.9) 41.1(20.2) -0.08

Table 9. The table shows the summary statistics of intervention and control groups used in the study. Pre-intervention period is 2013-2015,
post-intervention period is 2017-2019. Standard deviation (SD) in parenthesis. Percentages indicate the average rate in which the activity
is effectively implemented. Data from the 2012-2018 National Longitudinal Survey of Public Health Systems is used.
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Table 10 displays the difference-in-difference analysis results where accredited
LHDs in Florida are used as the intervention and unaccredited LHDs outside the state of
Florida are used as a comparison group. The difference-in-difference estimation reveals
that only one Public Health Activity was significantly impacted by public health
accreditation. For accredited LHDs in the state of Florida, the predicted effectiveness
rating for Public Health Activity 12 (Identify and Allocate Resources Based on
Community Health Plan) would be 26.3% lower than for unaccredited LHDs in Non-

Florida states. These results were statistically significant at the 1%.

Robustness Test

Our study results were robust to an alternative comparison group by assessing ten
states that were like the state of Florida. Table 11 reports the difference-in-difference
estimates with this alternative comparison group. Results suggest that for accredited
LHDs in the state of Florida, the predicted effectiveness average for Public Health
Activity 12 (ldentify and Allocate Resources Based on Community Health Plan) would
be 24.0% lower compared to unaccredited LHDs in the 10 control states. These results
were statistically significant at the 5% level. For accredited LHDs outside of Florida, the
predicted effectiveness average for Public Health Activity 3 (Investigate Adverse Health
Events, Outbreaks, and Hazards) would be 5.3% lower compared to unaccredited LHDs

in Non-Florida control states.
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Table 10. Difference-in-Difference Regression Results on the Impact of Public Health Accreditation on the Effectiveness of Public Health

Activities

Specification 1

Specification 2

Specification 3

Effectiveness

Model 1
Beta coefficient (95% ClI)

Model 2

Beta coefficient (95% ClI)

Beta coefficient (95% CI)

Beta coefficient (95% CI)

Activity 1

Activity 2

Activity 3

Activity 4

Activity 5

Activity 6

Activity 7

Activity 8

Activity 9

Activity 10

Activity 11

Activity 12

Activity 13

Activity 14

Activity 15

Activity 16

Activity 17

Activity 18

Activity 19

Average Assessment Activities (1-
,GA)verage Policy Development
Activities (7-14)

Average Assurance Activities (15-

19)
Average Total Activities (1-19)

0.002 (-0.185, 0.189)
-0.186 (-0.393, 0.022)
0.05 (-0.059, 0.16)
0.137 (-0.025, 0.299)
0.06 (-0.154, 0.275)
0.18 (-0.16, 0.197)
-0.101 (-0.309, 0.106)
-0.017 (-0.228, 0.193)
-0.018 (-0.213, 0.177)
-0.039 (-0.199, 0.121)
0.06 (-0.149, 0.268)
-0.263 (-0.448, -0.078) **
-0.035 (-0.212, 0.142)
0.171 (-0.062, 0.404)
-0.034 (-0.231, 0.162)
-0.023 (-0.2, 0.155)
-0.097 (-0.291, 0.098)
-0.133 (-0.334, 0.068)
-0.162 (-0.375, 0.052)

0.000 (-0.107, 0.107)
-0.057 (-0.177, 0.063)

-0.113 (-0.255, 0.028)
-0.054 (-0.156, 0.049)

-0.063 (-0.251, 0.125)
-0.157 (-0.404, 0.09)
0.031 (-0.088, 0.150)
0.127 (-0.056, 0.309)
0.142 (-0.106, 0.391)
0.023 (-0.196, 0.243)
-0.020 (-0.265, 0.224)
-0.052 (-0.301, 0.197)
-0.011 (-0.222, 0.200)
-0.029 (-0.189, 0.132)
0.016 (-0.236, 0.267)

-0.240 (-0.472, -0.009) *

-0.012 (-0.220, 0.195)
0.181 (-0.098, 0.460)
0.034 (-0.201, 0.270)
0.053 (-0.172, 0.277)
-0.105 (-0.359, 0.149)
-0.138 (-0.365, 0.089)
-0.212 (-0.463, 0.039)

-0.019 (-0.140, 0.103)
-0.032 (-0.173, 0.110)

-0.112 (-0.281, 0.058)
-0.061 (-0.176, 0.053)

0.123 (-0.253, 0.499)
0.532 (-0.212, 1.276)
0.296 (-0.178, 0.769)
-0.385 (-0.867, 0.098)
0.657 (-0.131, 1.445)
-0.606 (-1.319, 0.107)
0.216 (-0.596, 1.028)
-0.145 (-0.799, 0.509)
-0.111 (-0.651, 0.430)
-0.108 (-0.534, 0.318)
0.523 (-0.260, 1.306)
-0.246 (-1.086, 0.594)
-0.311 (-0.992, 0.370)
0.483 (-0.292, 1.258)
0.316 (-0.381, 1.012)
0.078 (-0.689, 0.845)
0.356 (-0.456, 1.168)
-0.336 (-1.06, 0.388)
-0.168 (-1.009, 0.674)

0.091 (-0.209, 0.392)
0.064 (-0.271, 0.398)

-0.019 (-0.587, 0.549)
0.023 (-0.294, 0.339)

0.001 (-0.091, 0.093)
-0.001 (-0.118, 0.116)
-0.053 (-0.104, -0.002) *
0.001 (-0.081, 0.082)
-0.063 (-0.171, 0.045)
0.016 (-0.088, 0.121)
-0.003 (-0.107, 0.100)
-0.030 (-0.134, 0.075)
-0.012 (-0.108, 0.084)
-0.057 (-0.134, 0.02)
0.01 (-0.106, 0.126)
0.029 (-0.078, 0.135)
-0.045 (-0.140, 0.051)
-0.070 (-0.206, 0.066)
0.082 (-0.028, 0.193)
-0.074 (-0.178, 0.031)
0.058 (-0.060, 0.176)
0.045 (-0.055, 0.146)
0.007 (-0.098, 0.112)

-0.016 (-0.072, 0.040)
0.002 (-0.064, 0.068)

0.022 (-0.053, 0.096)
0.004 (-0.053, 0.061)
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Table 10. The table depicts the difference-in-difference regression results on the impact of public health accreditation
intervention on the effectiveness of public health services. Difference-in-difference model is estimated using panel data fixed
effects. The model includes time specific fixed effects and controls for primary care, socioeconomic, and demographic
characteristics at the local level. Treatment and control group: Specification (1.1) Accredited LHDs in Florida and
unaccredited LHDs in Non-Florida states; Specification (1.2) Accredited LHDs in Florida and unaccredited LHDs in ten
similar states; Specification (2) Accredited LHDs in Florida and accredited LHDs in ten similar states; Specification (3)
Accredited LHDs in Non-Florida states and unaccredited LHDs in Non-Florida states. 95% confidence intervals in parenthesis.
*Significant at 5%. **Significant at 1%.
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Table 11. Robustness Check. Difference-in-Difference Regression Results on the Impact of Public Health Accreditation on Public Health

Outcomes

Specification 1

Specification 2

Specification 3

Effectiveness

Model 1
Beta coefficient (95% CI)

Model 2

Beta coefficient (95% ClI)

Beta coefficient (95% CI)

Beta coefficient (95% CI)

Activity 1
Activity 2
Activity 3
Activity 4
Activity 5
Activity 6
Activity 7
Activity 8
Activity 9
Activity 10
Activity 11
Activity 12
Activity 13
Activity 14
Activity 15
Activity 16
Activity 17
Activity 18
Activity 19
Average Assessment Activities (1-
i‘)verage Policy Development
Activities (7-14)

Average Assurance Activities (15-
19)

Average Total Activities (1-19)

0.002 (-0.185, 0.189)
-0.186 (-0.393, 0.022)
0.05 (-0.059, 0.16)
0.137 (-0.025, 0.299)
0.06 (-0.154, 0.275)
0.18 (-0.16, 0.197)
-0.101 (-0.309, 0.106)
-0.017 (-0.228, 0.193)
-0.018 (-0.213, 0.177)
-0.039 (-0.199, 0.121)
0.06 (-0.149, 0.268)
-0.263 (-0.448, -0.078) **
-0.035 (-0.212, 0.142)
0.171 (-0.062, 0.404)
-0.034 (-0.231, 0.162)
-0.023 (-0.2, 0.155)
-0.097 (-0.291, 0.098)
-0.133 (-0.334, 0.068)
-0.162 (-0.375, 0.052)

0.000 (-0.107, 0.107)
-0.057 (-0.177, 0.063)

-0.113 (-0.255, 0.028)
-0.054 (-0.156, 0.049)

-0.063 (-0.251, 0.125)
-0.157 (-0.404, 0.09)
0.031 (-0.088, 0.150)
0.127 (-0.056, 0.309)
0.142 (-0.106, 0.391)
0.023 (-0.196, 0.243)
-0.020 (-0.265, 0.224)
-0.052 (-0.301, 0.197)
-0.011 (-0.222, 0.200)
-0.029 (-0.189, 0.132)
0.016 (-0.236, 0.267)

-0.240 (-0.472, -0.009) *

-0.012 (-0.220, 0.195)
0.181 (-0.098, 0.460)
0.034 (-0.201, 0.270)
0.053 (-0.172, 0.277)
-0.105 (-0.359, 0.149)
-0.138 (-0.365, 0.089)
-0.212 (-0.463, 0.039)

-0.019 (-0.140, 0.103)
-0.032 (-0.173, 0.110)

-0.112 (-0.281, 0.058)
-0.061 (-0.176, 0.053)

0.123 (-0.253, 0.499)
0.532 (-0.212, 1.276)
0.296 (-0.178, 0.769)
-0.385 (-0.867, 0.098)
0.657 (-0.131, 1.445)
-0.606 (-1.319, 0.107)
0.216 (-0.596, 1.028)
-0.145 (-0.799, 0.509)
-0.111 (-0.651, 0.430)
-0.108 (-0.534, 0.318)
0.523 (-0.260, 1.306)
-0.246 (-1.086, 0.594)
-0.311 (-0.992, 0.370)
0.483 (-0.292, 1.258)
0.316 (-0.381, 1.012)
0.078 (-0.689, 0.845)
0.356 (-0.456, 1.168)
-0.336 (-1.06, 0.388)
-0.168 (-1.009, 0.674)

0.091 (-0.209, 0.392)
0.064 (-0.271, 0.398)

-0.019 (-0.587, 0.549)
0.023 (-0.294, 0.339)

0.001 (-0.091, 0.093)
-0.001 (-0.118, 0.116)
-0.053 (-0.104, -0.002) *
0.001 (-0.081, 0.082)
-0.063 (-0.171, 0.045)
0.016 (-0.088, 0.121)
-0.003 (-0.107, 0.100)
-0.030 (-0.134, 0.075)
-0.012 (-0.108, 0.084)
-0.057 (-0.134, 0.02)
0.01 (-0.106, 0.126)
0.029 (-0.078, 0.135)
-0.045 (-0.140, 0.051)
-0.070 (-0.206, 0.066)
0.082 (-0.028, 0.193)
-0.074 (-0.178, 0.031)
0.058 (-0.060, 0.176)
0.045 (-0.055, 0.146)
0.007 (-0.098, 0.112)

-0.016 (-0.072, 0.040)
0.002 (-0.064, 0.068)

0.022 (-0.053, 0.096)
0.004 (-0.053, 0.061)
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Table 11. The table provides the robustness check results of the difference-in-difference regression analysis on the impact of
public health accreditation intervention on the effectiveness of public health services. Difference-in-difference model is
estimated using panel data fixed effects. The model includes time specific fixed effects and controls for primary care,
socioeconomic, and demographic characteristics at the local level. Treatment and control group: Specification (1.1) Accredited
LHDs in Florida and unaccredited LHDs in Non-Florida states; Specification (1.2) Accredited LHDs in Florida and
unaccredited LHDs in ten similar states; Specification (2) Accredited LHDs in Florida and accredited LHDs in ten similar
states; Specification (3) Accredited LHDs in Non-Florida states and unaccredited LHDs in Non-Florida states. 95% confidence
intervals in parenthesis. *Significant at 5%. **Significant at 1%.
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5.5. Discussion

This study evaluates the impact of public health accreditation on the effectiveness
of LHDs to deliver essential public health activities. The effect of accreditation is
analyzed through study of the difference-in-difference of pre-intervention and post-
intervention effectiveness ratings in the accredited and unaccredited control groups of
LHDs in 2012-2019. The descriptive analysis revealed reductions to the effectiveness
averages of each public health activity when comparing pre-intervention and post-
intervention averages for accredited LHDs in Florida, unaccredited LHDs in ten similar
states, accredited LHDs in ten similar states, and accredited LHDs in Non-Florida states,
and increases to the effectiveness averages of each public health activity when comparing
pre-intervention and post-intervention for unaccredited LHDs in Non-Florida states. The
difference-in-difference estimations indicate that public health accreditation had no
significant impact on 18 out of the 19 public health activities. Evidence demonstrates that
public health accreditation was associated with a statistically significant decline in
Activity 12.

Robust results are ensured by comparing multiple intervention and control groups.
In the base Specification (1.1), accredited LHDs in Florida are compared to unaccredited
LHDs in Non-Florida states. Specification (1.2) provides a robustness check by
comparing accredited LHDs in Florida with unaccredited LHDs in 10 states that are like
the state of Florida. This control group is less subject to selection bias and captures any
potential secular trends unrelated to accreditation that might be affecting effectiveness
during this same period. The magnitudes of the effects on effectiveness measures are too

small to produce substantial selection bias in the main results, suggesting that public
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health accreditation indeed affected delivery effectiveness in counties that achieved
accreditation. Specification (2) comparing accredited LHDs in Florida and accredited
LHDs in ten control states suffered from bias with the inclusion of a previously treated
control. Specification (3) comparing accredited LHDs in Non-Florida states and
unaccredited LHDs in Non-Florida control states also suffered from selection bias;
however, this group reveals the differences in a voluntary vs. mandatory process. LHDs
in Florida were required to participate in a voluntary accreditation program. To achieve
accreditation, LHDs focus on standards and measures, not necessarily the effective
delivery of public health services. Specification (1.1) and (1.2) reflect the LHDs focus on
the completion of a process compared to the commitment to improvement. It is likely that
higher quality LHDs are more likely to pursue accreditation. The results from
Specification (4) confirm these assumptions in that the coefficients for these group are
larger and positive.

A robust econometric technique, the difference-in-differences approach, is used
where LHDs are compared using control groups of nonaccredited LHDs and accredited
LHDs in Florida before and after 2016 and any time invariant differences between the
groups of LHDs and between the study period are adjusted. Accreditation status in the
state of Florida is used as the intervention since all Florida LHDs were expected to
achieve accreditation as an integrated public health system. The decision for Florida
LHDs to obtain accreditation is exogenous, and thus, treatment self-selection is reduced.
The research design is well-suited to study causal relationships and offers a stronger
study design than simply tracking changes within LHDs in the state of Florida over time

(Wing et al., 2018). The difference-in-difference approach prevents any temporal changes
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that affected the effectiveness in all LHDs over the same period to be attributed to an
intervention impact.

Results show that public health accreditation was associated with a significant
decline in the effectiveness of Activity 12. LHDs post-accreditation may be less effective
in developing a community health action plan since public health accreditation is a
voluntary program where LHDs must satisfy PHAB prerequisites by completing a
community health assessment (CHA), a community health improvement plan (CHIP),
and an agency strategic plan (Carman & Timsina, 2015; Singh & Carlton, 2017). The
CHA, addressed in PHAB Domain 1, is a systematic, collaborative method to assess the
health needs of a community, and the CHIP and strategic plan are action plans to address
the health needs of the community. LHDs may treat these activities as a “one-time deal”.

There are some reasons why accreditation was not a significant predictor of LHD
effectiveness. In achieving accreditation, LHDs focus on completing standards and
documentation, not necessarily the effective delivery of public health services. The focus
is on the completion of a process instead of the commitment to improvement. The
implementation of public health standards is no guarantee for continuous improvement. It
is possible that LHDs view accreditation as a snapshot review rather than a continual
assessment. Other continuous quality improvement methods are necessary to sustain a
positive impact of accreditation (Devkaran & O’Farrell, 2015). Next, LHDs with fewer
employees and resources conduct community health assessments and planning but find it
difficult to address all the accreditation standards (Allen, 2019). With limited resources,
LHD officials may choose which accreditation standards receive more attention.

Additionally, the benefits of accreditation may be more linked with improved workforce
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development, increased communication, or strengthened community relationships
(PHAB, 2021d), and less with improved effectiveness of service delivery. Last, the
PHAB accreditation process was only launched in 2013, and the effect of PHAB
accreditation may still not be apparent. Perhaps more time is needed to see the actual
benefits for LHDs (Albashir, 2018).

It is not uncommon to see stark differences in the descriptive statistics compared
to the inferential statistics. In this case, the descriptive statistics revealed that the
effectiveness rating of Activity 12 (Identify and Allocate Resources Based on
Community Health Plan) increased when comparing pre-intervention and post-
intervention averages for all the intervention and control groups, excluding the
unaccredited LHDs in ten similar states group, and the effectiveness rating of Activity 13
(Deploy Resources to Address Priority Health Needs) increased when comparing pre-
intervention and post-intervention averages for all the intervention and control groups,
while the inferential statistics suggested that accreditation was associated with a
significant decline in the effectiveness rating of Activity 12. It is important to distinguish
that the descriptive statistics summarize the key features of the data, and the inferential
statistics provided by the difference-in-difference estimation examine the relationships
between the variables and produce generalizations about the population based on a
representative sample.

PHAB has developed priority research questions and requested more robust
research to help strengthen the evidence base around accreditation. This study reveals
that public health accreditation did not translate to the improved effectiveness of public

health activities for LHDs. Accreditation may prepare LHDs to engage in quality
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improvement and implement standards to improve processes. Accreditation should be
viewed as one element that complements other performance improvement strategies to
achieve a significant effect in the public health system (Hussein et al., 2021). Additional
studies can explore the utility of public health accreditation as a performance
improvement method for public health improvement. Future research requires annual
data on the effectiveness of public health activities to be collected.

The study is unique and has several strengths in that a longitudinal design is
utilized, exogenous confounders are controlled, and difference-in-difference estimations
are used to help detect causal conclusions of accreditation effects (Hussein et al., 2021).
To the author’s knowledge, this is one of the first studies to answer the research question
focused on the impact of accreditation on effectiveness of public health activities and
offer insight into another dimension of performance. This study is the first to use the state
of Florida as an intervention, and appropriately chose multiple control groups that capture
any potential trends unrelated to accreditation that might be affecting the study outcomes
during the same period. Data was graphically and statistically inspected to test the
parallel trend assumption and ensure that there was not any biased estimation of the
causal effect. Results from this study help grow the evidence base surrounding

accreditation and public health practice.
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Limitations

The study has limits. First, the quasi-experimental nature of the analysis attempts
to establish causality with observational data. Second, self-reported LHD data is used.
Social desirability bias could result in respondents overreporting the effectiveness of their
public health activities. Third, with the use of observational data, the possibility of
selection and information bias is introduced. Fourth, the study focuses on one state as the
treatment. Fifth, some of the states in the study use older accreditation versions. Sixth, the

study findings may not be generalizable to other settings.

Implications for Policy and Practice

e A key goal of public health accreditation is the strengthening of local health
departments’ (LHD) capacity to deliver essential public health services.

e Evidence from this study helps the Public Health Services and Systems Research
field better understand the impact of accreditation.

e This study reveals that public health accreditation did not translate to the
improved effectiveness of public health activities for LHDs.

e Accreditation should be viewed as one element that complements other
performance improvement strategies to achieve a significant effect in the public

health system.
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CHAPTER VI

THE EFFECT OF PUBLIC HEALTH FUNDING ON PUBLIC HEALTH
OUTCOMES

6.1. Abstract

Existing evidence on the impact of local health department (LHD) funding on
public health outcomes is mixed with the variation in results largely explained by the
selected unit of analysis and the research design employed. The objective of this study is
to assess the impact of LHD expenditures on public health measures using counties as the
unit of analysis. Linear probability multivariate regression models with the use of local
level cross-sectional and panel data are employed to examine whether increased LHD
funding translates to public health benefits. A one-year and a two-year lag structure are
also used to quantify the longer-term public health effects of changes in LHD
expenditures. Expenditure data from the National Association of County and City Health
Officials Profile Surveys and public health measures from County Health Rankings
Annual Reports are used. Analyses were performed at the LHD level using local data
representing 2,420 LHDs, covering 48 U.S. states. Participants were LHDs reporting
expenditure data in 2010, 2013, 2016, and 2019. Four public health measures are
examined — obesity prevalence, sexually transmitted infections, diabetes prevalence, and
HIV prevalence. Results from cross-sectional, pooled ordinary least squares (OLS), and
panel data with fixed effects reveal that increased LHD expenditures per capita was not
associated with any of the public health outcomes studied. In the cross-sectional and
pooled ordinary least squares models, the direction of the coefficients for all the

outcomes were negative, and in the panel data with fixed effects, the direction of the
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