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Using the 2005 National Association of County and City Health Officers
Profile of Local Health Departments data set, bivariate probit and Heckman
selection models were used to test the hypothesis that the level of federal
funding received for bioterrorism preparedness is related to the preparedness
activities undertaken by local health departments. Overall budget, leadership,
and crisis experience are found to be the most important determinants of
local preparedness activity, but Centers for Disease Control and Prevention
preparedness funding plays a mediating role by building capacity through
the hiring of one key leadership position, the emergency preparedness
coordinator. Additional research is needed to determine the potential impact
of these funds on other aspects of the local public health system, such as the
scope of services delivered, to determine secondary effects of the program.
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Introduction

With the national policy focus on the area of homeland security over the
past decade, questions about the shape of US federalism are once again of
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significant interest (Kettl, 2003), and preparedness programs offer a new
ground for studying the mechanics of intergovernmental policy (Caruson,
McManus, Cohen, & Watson, 2005). Federal public health preparedness
programs, for example, offer a case for reexamining the leverage that finan-
cial transfers provide in stimulating local program activity.

Funding for public health preparedness programs was nonexistent until
1996 but has increased dramatically in the past 11 years (Hebert, Anderson,
& Gursky, 2007). Following the events of September 11, 2001, federal fund-
ing to states and local health departments for preparedness programs grew
from US$50 million in 2000 to US$1 billion in 2002, primarily through the
Health Resources and Services Administration’s (HRSA) National Bioterror-
ism Hospital Preparedness Program and the Public Health Emergency Prepa-
redness Program managed by the Centers for Disease Control and Prevention
(CDC; Boulton, Abellera, Lemmings, & Robinson, 2005). These programs
transfer federal funds to state health departments, and through them to local
departments, for the purpose of improving the ability of the public health sys-
tem to respond to a public health emergency, particularly the use of biological
weapons, and are the primary source of federal assistance to the public health
system in this area. However, concern exists over whether these funds are
being used appropriately. In 2001, a White House study noted that the Federal
government “ ... has little idea of the actual effects of the billions of social
service dollars it spends directly or sends to state or local governments”
(White House, 2001). Such concerns also apply to grants for federal prepa-
redness programs. Significant concerns remain over whether funding for
preparedness activities has in fact resulted in increased preparedness (Fraser,
2007). The Office of Management and Budget (OMB), for example, found
that the National Bioterrorism Hospital Preparedness Program was not
performing, particularly in terms of program management and accountability
(OMB, 2007).

Historically, Federal Emergency Management Agency (FEMA) and other
federal agencies have had little success in developing sufficient incentives for
local authorities to prepare for emergencies that have low salience in local
communities (Mushkatel & Weschler, 1985). In US politics, disasters have
a high political salience after they occur, but preparedness is generally a low
priority because of discounting due to a perception of a low probability of
occurrence (Wamsley & Schroeder, 1996). Mixed evidence exists over
whether federal expenditures have an impact on the performance of local
public health systems and agencies. A 2004 survey by the National Associ-
ation of County and City Health Officers (NACCHO) regarding federal
grants to support bioterrorism activities concluded that federal bioterrorism
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funds had supported the improvement of preparedness levels, but the study
was based on a small sample and did not directly link funding to the level
of preparedness activities (Bashir, Lafronza, Fraser, Brown, & Cope, 2003).
As a cautionary contrast, Scutchfield and colleagues found little impact
of budget level on local public health system performance in general
(Scutchfield, Knight, Kelly, Bhandari, & Vasilescu, 2004). Similarly,
Honore and Schlechte observed that for the most part, the amount of
resources allocated to a particular essential health service was not related
to performance in that area (Mays et al., 2004).

One potential problem with the public health preparedness programs is a
lack of state and/or local stakeholder involvement in the development of the
national strategy for Homeland Security (Krane, 2002). At the same time,
the federal government lacks the ability to implement the program without
these stakeholders, meaning that their compliance is critical for success
(Krane, 2003). The US federal structure contains institutional arrange-
ments, which make a centralized and coordinated program difficult to
implement, as local priorities shape how local agencies implement pro-
grams. These activities are often shaped as much by the agency’s view of
internal capacity as by threat perception (Clarke & Chenoweth, 2006).
According to both donor-recipient and jurisdictional models of federalism,
intergovernmental programs are dependent on the implementation ability of
the local level and implementation is shaped by local capabilities and needs.
Compliance with the goals of programs developed at the national level can
become an issue as local managers seek to use federal funds without regard
to the granting agency’s intent (Agranoff & McGuire, 2001; Goodrich,
1980). Hence, it should not be assumed that the provision of intergovern-
mental grants alone will provide sufficient incentive for local health
departments to conduct preparedness activities.

The CDC and HRSA preparedness programs function under a donor-
recipient model. In this model, the donor units offer incentives for recipient
governments to undertake certain activities, which are coupled with specific
requirements as conditions of aid. Both structure and management have
been found to be important in obtaining program success under this model
(O’Toole & Meier, 2004). Effective emergency preparedness programs
require local leadership that has the resources, training, and experience
necessary to manage such programs (Schneider, 1992).

The importance of local leadership and administrative capacity is well
noted in the literature of intergovernmental relations. Orland suggests that
subordinate agencies require a knowledge of superordinate agency expecta-
tions, administrative capacity to meet expectations, and an organizational
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commitment to compliance (Orland & Goettel, 1982). Some studies have
suggested implementation is largely shaped by the perception of the
dominant local political actor, whether a generalist official, specialist
administrator, or outside interest group, with significant differences
between the type of leader (Fossett, 1986; Nathan, 1983). In the case of the
federal Safe Drinking Water Act Program, for example, program directors
at state primacy agencies have been shown to shape program implementa-
tion to meet local political demands even in the presence of a strong
national mandate (Avery, 1995). Local policy champions can to some
extent even overcome resource limitations (Scheberle, 1997). It has been
suggested that the incorporation of mechanisms into intergovernmental
grants to develop this leadership capacity can improve subordinate agency
compliance (May & Burby, 1996). The consequences of failure to do so can
be catastrophic in the area of preparedness policy, as was seen in the
Hurricane Katrina Disaster.

The federal public health preparedness programs in particular have been
plagued by coordination problems, complicated by historically weak
leadership in all levels of the public health system (Avery, 2006). The
Association of State and Territorial Health Officers found at the state level
that competing priorities, workforce issues, and institutional practices
formed significant barriers to the effective use of federal bioterrorism
preparedness funds (NACCHO, 2005). Turnock (2004), in a study of prepa-
redness programs in Illinois, notes that the lack of coordination between
federal agencies and a perceived overselling of what local officials view
as low-risk events (such as a smallpox epidemic) have damaged the cred-
ibility of federal agencies in the eyes of local public health officials. This
can result in further discounting of the importance of the issue. Kydland and
Prescott (1977), for example, have shown that suboptimal policy decisions
can arise because there is no mechanism that can induce future policy
makers to take into consideration the effects of their decisions on the current
expectations of implementing agents. In this case, lack of confidence in the
credibility of federal donors may erode confidence in the sustainability of
federal support, leading to increased discounting.

This study uses a secondary data analysis to test the relationship between
federal preparedness funding and preparedness activities at local health
departments using the conceptual framework of Handler, Issel, and Turnock
(2001), where public health system inputs define agency capacity, which
determines agency activities and hence public health outcomes (Figure 1).
This study uses this framework as a theoretical model to examine the role
of budgetary and leadership inputs, controlling for jurisdictional size and
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Figure 1
Conceptual Model for Health Department Operations

Preparedness
motivation
Local Agency Agency Policy
budgetary -> capabilities - processes | outcomes
resources study outcomes
Federal Local

BT grant -> leadership

funds

NOTE: BT = Bioterrorism.

racial/ethnic composition, as well as department size, the existence of
departmental capabilities (presence of an epidemiologist or public health
laboratory), state preparedness levels, and the occurrence of a public health
emergency, which may have raised awareness of the need for emergency
planning. These inputs represent the resource and administrative capacities
identified as critical for successful intergovernmental program implementa-
tion (Orland & Goettel, 1982).

From this model, this study evaluates eight hypotheses, presented in
Table 1. These can be generally classified into four domains as follows:
resources, leadership, saliency, and interdependence.

Four hypotheses relate to resource levels. First (H;), it is anticipated that
a positive, direct relationship between the level of funding received from
CDC and HRSA preparedness programs and preparedness activity exists.
This hypothesis is a restatement of the fundamental justification for the
program, to whit that additional federal resources targeted at preparedness
create a sufficient incentive for local health departments to implement such
activities. Second (H,), organizations serving larger jurisdictions are likely
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Table 1
Hypotheses Tested
Domain Hypothesis Description
Resources 1 Increased CDC and HRSA funding is correlated with increased
preparedness activity
2 Departments serving larger populations have greater prepa-
redness activity
3 Greater per capita expenditures on public health are correlated
with greater preparedness activity
4 Higher levels of federal preparedness funding increase the
probability of hiring a preparedness coordinator
Leadership 5 Employment of a preparedness coordinator is associated with
greater preparedness activity
6 Full-time department directors are associated with greater
preparedness activity
Saliency 7 Departments that have experienced and actual emergency will
have greater preparedness activity
Interdependence 8 Greater levels of state preparedness activity are related to

greater levels of local public health preparedness activity

NOTE: CDC = Centers for Disease Control and Prevention; HRSA = Health Services
Resource Agency.

to have greater resources available and thus are more likely to afford to
implement these activities. Third (H3), agencies in jurisdictions with a
greater willingness to pay for public health, as evidenced by the level of per
capita expenditures, are more likely to implement public health prepared-
ness activities. Fourth (Hy), because it is anticipated that federal prepared-
ness funds will encourage the hiring of dedicated preparedness staff, a
positive, indirect relationship should exist between preparedness funding
levels and the employment of a preparedness coordinator.

Local leadership and administrative capacity have been identified as
critical to the implementation of intergovernmental programs; hence, two
hypotheses are tested related to the role of leadership. First (Hs), it is
believed that the existence of a full-time, as opposed to part-time, agency
executive will result in greater efforts to implement the preparedness activ-
ities. Beyond the basic agency leadership role, preparedness may require a
dedicated leader or advocate. Emergency preparedness is a function requiring
what James Q. Wilson calls a “procedural” organization, that is, it is a task
where outputs (such as preparedness activities) are measurable, but the out-
come (actual preparedness) is generally not. Managing such tasks requires
oversight to ensure that specialized procedures are implemented as more
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ambiguous goals cannot be measured (Wilson, 1989). As a result, the
hypothesis (Hg), that the availability of focused leadership resources in
the form of an emergency preparedness coordinator, is positively related
to the performance of preparedness activities is tested.

The saliency of emergency preparedness may well determine the priority
a local health department places on the issue. The experience of an actual
emergency is anticipated to move the issue of preparedness from the theo-
retical to concrete level, raising the importance of preparedness as a policy
issue and increasing the motivation to conducted activities to improve pre-
paredness. A hypothesis (H-), therefore, is tested that the saliency of the
preparedness issue to the department, as indicated by the experience of
an actual public health emergency, is likely to be positively correlated with
the performance of preparedness activities.

Because these federal funds, with the exception of the cities of New York
and Los Angeles, are dispersed through the states, the program is structured
on a sequential interdependence model, with the federal policy dependent
on implementation by state agencies, which are further dependent on the
local departments. This relationship model is susceptible to failure at mul-
tiple points, as the performance of one level in the model can effect the
operations of another (O’Toole & Montjoy, 1984). Therefore, a final
hypothesis (Hyg) is that, ceteris paribus, higher levels of state performance
will be linked to greater local preparedness activity.

Methods

This study uses data from the 2005 NACCHO National Profile Data Set
(core module) to build regression models testing the relationship of organi-
zational capacity, leadership, and environmental factors on the performance
of bioterrorism preparedness activities. The profile is a periodic survey of
local health departments conducted by the NACCHO for the purpose of
informing public policy and identifying infrastructure needs in local health
departments. Data were collected through paper and Web questionnaires,
and consists of a core questionnaire sent to all local health departments and
three modules collecting more detailed data from samples of local depart-
ments. Data were self-reported and not verified. This data set contains com-
pleted core module responses from 2,300 local health departments (80%
response). After excluding cases with missing data, 798 departments
remained in the analytical data set. These departments are described in
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Table 2
Descriptive Statistics (Continuous Variables) for Included
and Excluded Cases

Sample LHDs  Excluded LHDs Statistics
Variable Mean SD  Mean SD t Significance
Population served® 167797 482704 101822 334058 3.401 .001
% Caucasian 80.39 17.51 85.89 1594 7.283 <.001
% Hispanic 7.05 11.34 574 10.05 2.683 .007
Annual budget (xUS$100,000) 87.63 410.21  36.38 145.55 3.348 .001
Log (per capita budget) 1.47 0.37 1.41 0.41 3.541 <.001
Percent of departmental 30.58 2741 3630 31.55 4.307 <.001
budget—Iocal sources
Percent of departmental 22.14 19.12 1951  20.63 2.871 .004
budget—state sources
CDC bioterrorism funds 22577 1163.90 120.32 308.35 2.460 .006
(xUS$1,000)
HRSA bioterrorism Funds 73.05 65939 2481 126.51 1.955 .051
(xUS$1,000)
Director’s tenure (years) 8.56 7.81 8.06 7.55 1.440 .150
FTEs hired with federal 1.76 5.36 1.10 2.82 3.155 .002
BT funds
State preparedness score 4.25 1.42 4.06 1.30 3.042 .002
Local preparedness score 4.12 1.22 3.99 1.30 2.312 .021

NOTE: BT = Bioterrorism; CDC = Centers for Disease Control and Prevention; FTE = Full-
time equivalents; HRSA = Health Services Resource Agency; LHD = Local Health Department.
? In models, the log10 of the population is used to obtain a normal distribution.

Table 2. Data were missing from excluded cases largely because of nonre-
sponse on the questions producing the predictor variables.

Models are built to examine the determinants of a number of indicators
of local public health department preparedness activities. Because, in the
absence of an evaluation of response to an actual public health emergency,
the actual preparedness of a department cannot be directly measured, this
study focuses on examining the activities that are conducted by the depart-
ment as a means of building the capacity to respond to an emergency. These
include variables representing five specific local health department emer-
gency preparedness activities (development of a written preparedness plan,
review of legal authority, participation in drills, assessment of staff prepa-
redness competencies, and conducting staff preparedness training) and the
employment of a local emergency preparedness coordinator. These activi-
ties are consistent with requirements as outlined in the CDC-provided
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Table 3
Descriptive Statistics (Discrete Variables) for Included
and Excluded Cases

Statistics
Sample  Excluded  Odds

Variable LHDs LHDs Ratio  Significance

Existence of a local board of health 75.7 73.6 1.115 311

Local department is part of a state agency 23.7 219 1.105 370

The department has a full-time director 87.0 85.3 1.150 315

The director has a public health degree 21.5 16.9 1.347 .009

The director has a medical degree 214 14.1 1.656 <.001

The director has a nursing degree 32.9 343 0.940 .539

Local department employs an epidemiologist 27.7 22.7 1.306 .017

Local department employs an emergency 53.8 60.4 0.763 .005
preparedness coodinator

Local department operates a 324 31.0 1.067 525
syndromic surveillence system

Local department has a public health 29.3 223 1.446 <.001
laboratory

Local department has an emergency 92.0 89.0 1.422 .029
preparedness plan

Local department has reviewed 66.4 63.6 1.129 210
legal authority for emergencies

Local department has participated 92.7 90.9 1.257 .190
in drills or exercises

Local department has experienced 39.9 344 1.268 011
an actual emergency

Local department has assessed 70.9 70.4 1.027 .826
staff preparedness competencies

Local department has conducted 89.8 84.8 1.587 .001
staff preparedness training

Local department has conducted 1.9 2.3 0.824 .642

no preparedness activity

NOTE: LHD = Local Health Department.

guidance for the preparedness program funding announcement for fiscal
year 2004 (CDC, 2004). These are binary coded (1 = yes, 0 = no). These
variables are derived from questions that asked departments if they have
developed or updated an emergency plan, reviewed legal authorities, parti-
cipated in exercises, participated in an actual emergency, assessed staff
emergency competencies, or provided staff emergency preparedness train-
ing. These responses are analyzed individually and as an overall score

Downloaded from ehp.sagepub.com at CAPES on September 5, 2011


http://ehp.sagepub.com/

104 Evaluation & the Health Professions

calculated as the total number of preparedness activities performed, ranging
from 0 to 5. Each activity is weighted equally because of the crudeness of
the measures for individual activities, which only reported whether an activ-
ity was conducted, with no indication of how often or comprehensive the
activity was, nor any indication of the quality of the activity. In addition,
this is consistent with the way the overall preparedness activity score is
constructed for states by The Trust for America’s Health (Hearne, Segal,
Earls, & Unruh, 2004).

In addition, a binary coded variable indicating the presence of a syndro-
mic surveillance system operated by the local health department is used, as
such a system is a widely advocated tool for the early detection of a public
health emergency. These systems use patient symptoms from electronic
medical records to obtain rapid epidemiological information to identify
potential disease outbreaks. Because the crude yes/no measures reflect a
wide range of activity levels within the group, a significant part of the unex-
plained variance in the statistical models is likely to represent the measure-
ment error and uncertainty inherent in these variables. Finally, a continuous
variable reflecting the number of FTEs added as a result of federal bioter-
rorism funding is used.

Independent variables described agency funding, the population of the
jurisdiction served, agency leadership, and other resources. These variables
are identified in Tables 2 and 3. For yes or no questions, variables were bin-
ary coded with values of 1 = yes, 0 = no. Funding variables included the
level of federal bioterrorism funding (in thousands of dollars) received from
the CDC and the Health Resources and Services Administration (HRSA).
The per capita budget and the total population, normalized by a logarithmic
transformation, are used to control for overall budgetary resources, with the
population variable representing resource differences deriving from the size
of the jurisdiction (larger jurisdictions, all other things being equal, would
be expected to have greater resources than smaller ones) and the per capita
budget variable accounting for differences in resources deriving from
factors other than size, such as the willingness of the local population to pay
for public health programs. This formulation is used to avoid collinearity
between budgetary variables, and it should be noted that the population size
variable may be connected to nonresource factors, such as risk perception,
that can motivate preparedness activities. Larger jurisdictions, for example,
may be perceived as being at greater risk for the occurrence of a terrorist
attack. The percentages of the local department budget deriving from local
and state sources are also included in the model to account for the potential
policy impacts of the sources of departmental revenue streams.
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A number of variables are used to represent the governance structure and
leadership of the local health department. Governance is represented by
variables representing the governance institutions of the local health
department, such as the presence of a local board of health, whether a local
department is organizationally part of a larger state health department, and
whether the department has a full-time director (vs. part-time leadership).
Leadership indicators include the tenure in office of the director and
indicators of the director’s professional training and orientation, as indicated
by holding medical, nursing, or public health degrees. These variables are
available whether the director is employed full time or part-time. In addition,
the employment of an emergency preparedness coordinator is included to
indicate leadership resources dedicated to preparedness activities.

Because local governmental units in the United States are not sovereign
entities and exist as creatures of the state government, the score representing
state-level preparedness activities obtained from the Trust for America’s
Health was used (Hearne et al., 2004). This scale is constructed by totaling
ten preparedness measures, representing funding; basic legal, workforce, and
epidemiological capacities; local concurrence with state bioterror prepared-
ness plans; and pandemic influenza preparedness, to represent the state
preparedness environment.

Power calculations, based on an uncorrected probit model, were per-
formed prior to analysis using the technique of Hsieh, Bloch, and Larsen
(1998). Because of the possibility of collinearity between the large number
of independent variables, sample sizes were calculated using a variance
inflation factor based on the multiple correlation coefficients of similar
models predicting performance of the ten essential public health services
observed in a study performed by Scutchfield et al. (2004). These ranged
from 0.24-0.45. Using 798 observations, significance levels of 0.05 and a
power of 0.8 can be obtained for logits (logistic regression coefficients)
0f 0.02-0.03. Taylor and colleagues have demonstrated that the sample size
required to identify the same underlying effect with a probit model, with the
same specificity and power, is the same as for the logistic model (Taylor,
West, & Aiken, 2006). The models, therefore, have at least the ability to
detect probit coefficients in the approximate range of 0.01-0.02.

Statistical models were constructed and evaluated using the NLOGIT
3.0 software package. For all models, standard errors were corrected for
groupwise autocorrelation based on state-level clustering using a robust
covariance matrix.

According to our theoretical model, the employment of a preparedness
coordinator is likely to be endogenous, that is, determined in part by other
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factors in the model, which violates the assumptions of the standard regres-
sion models, resulting in inconsistent and inefficient estimation (Avery,
2005). As a result, simultaneous equations instrumental variables estima-
tion is used, where employment of a preparedness coordinator is modeled
using the employment of an epidemiologist and the presence of a public
health laboratory as instruments. Because of a CDC focus on epidemiologi-
cal capacity (CDC, 2004), these were believed likely to be correlated
with the employment of a coordinator, and tested as exogenous with the
Durbin-Wu-Hausman test, meeting the criteria for an instrumental variable
(Kennedy, 1998). The employment of an epidemiologist fully met this
requirement, and the use of these two variables allowed for the full speci-
fication of the econometric models while correcting for the endogeneity
problem.
The basic form of the model is as follows:

Prob(EP coordinator) = F(X;, epidemiologist, laboratory) + €, (1)
Preparedness activity = F(X;, Probp,.q(EP coordinator)) + &, (2)

EP = Emergency preparedness

where Prob (EP coordinator) is the probability of employing an emergency
preparedness coordinator, X; is the matrix of exogenous independent
variables, epidemiologist is the employment of an epidemiologist, labora-
tory is the existence of a local public health laboratory, and Probp.q(EP
coordinator) is the predicted probability, from Model (1) of employing an
emergency preparedness coordinator.

For the first stage (Model 1), the employment of an emergency prepared-
ness coordinator was modeled using a univariate probit model. Variables
were tested for endogeneity using the Durbin-Wu-Hausman test (Hausman,
1978). None demonstrated significant endogeneity within this model.

For the second stage (Model 2), two approaches were used, depending on
the nature of the variable. For the two continuous measures (the prepared-
ness scale score and the number of FTEs hired as a result of preparedness
funds), data were analyzed using a Heckman two-step estimation procedure
to address the endogeneity of the emergency preparedness coordinator, with
all results from the probit estimation of the endogenous variable used to esti-
mate the second stage least squares regression model (Heckman, 1979). This
method uses the results of the first stage bivariate probit to calculate the
Inverse Mill’s Ratio, which is used to calculate consistent standard errors
for second stage model estimates. For binary preparedness measures,
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simultaneous bivariate probit models were estimated, using the prepared-
ness coordinator estimation equation as the second probit model in the sys-
tem of equations. These methods control for the problem of endogeneity in
predictor variables, producing consistent estimators, that is, accurate esti-
mates of standard errors (Ashford & Snowden, 1970).

It should be noted that significant differences exist between departments
used in the sample and those that could not be used because of incomplete
responses (Tables 2 and 3). Departments used in the study tend to be larger,
with correspondingly greater resources. Leadership does not appear to dif-
fer significantly between the two groups with the exception of employment
of a local emergency coordinator, and the performance of most, but not all,
emergency activities are not significantly different between study and non-
study departments (Tables 2—3). This suggests using caution in assuming
that the results are generalizable to the larger population of local health
departments. Population density and urbanization, however, are considered
to increase the risk from a public health disaster by increasing the conse-
quences of an incident (Arnold, 2002); thus, the sample may reflect those
jurisdictions at greatest risk.

For the sake of clarity, the meaning of the effect defined by a probit
coefficient should be discussed. Where effect sizes in percentage change are
noted in this article, it should be observed that the change refers to a
percentage of a base probability, not a percentage point change in the prob-
ability. Hence, if a 30% increase in probability for a unit change in a pre-
dictor is noted, it means that the change results in probability that is 30%
higher (1.3 times p for a single unit change, or 1.3 times p for a two unit
change), not a 30% point increase in probability (0.30 + p).

Results

Results from the statistical models are presented in Tables 4—7. Table 4
presents a univariate probit model addressing the predictors of hiring an
emergency preparedness coordinator. Tables 5 and 6 represent results from
models with least squares regression used in the second stage, examining pre-
dictors of the number of full-time equivalent staff hired for the preparedness
program (Table 5) and overall preparedness (Table 6). Table 7 represents
models with the second stage estimated using bivariate probit that examine
factors related to the performance of individual preparedness activities.

With respect to the first hypothesis, that federal preparedness funds will
have a direct impact on local preparedness activities, such an effect is observed
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Table 4
Factors Predicting Employment of an Emergency Preparedness
Coordinator—Univariate Probit Model

Variable Coefficient Significance
Constant —4.061 <.001
Population served
% Caucasion 0.014 .002
% Hispanic 0.005 379
Resources
Logl0 (population) 0.480 .002
Logl10 (per capita budger) 0.567 <.001
Percent from local appropriations 0.004 .559
Percent from state direct sources 0.005 222
CDC bioterrorism funds (US$100K) 0.304 .028
HRSA bioterrorism funds (US$100K) 0.018 .580
Leadership and management
Local board of health —0.052 725
Part of state agency 0.230 472
Full-time director —0.004 999
Director tenure —0.009 231
Director—public health degree? —0.090 615
Director—medical degree? —0.007 968
Director—nursing degree? —0.006 960
Other factors
Employs epidemiologist? 0.880 <.001
Experienced actual PH emergency? —0.065 514
State preparedness scale —0.026 .654
Log likelihood —375.160
Positive predictive value 88.2%
Negative predictive value 72.2%
% correctly predicted 79.2%

NOTES: CDC = Centers for Disease Control and Prevention; HRSA = Health Services
Resource Agency; PH = Public Health; bold italic variables are significant at oo = .05.

for only two outcome measures: the hiring of a preparedness coordinator and
the number of full-time equivalents hired, and only as a result of the level of
CDC funding (Tables 4 and 5). HRSA funding levels demonstrate no impact
on any measure. For each additional US$100,000 in CDC preparedness fund-
ing, a department is approximately 30% more likely to hire a preparedness
coordinator and hires approximately 0.43 FTEs for preparedness positions.
Although no direct impact is seen on preparedness activities, there is an
indirect impact, as the employment of a preparedness coordinator is a
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significant predictor of such activities, as noted below. Hence, the hypoth-
esis (H;) of a direct relationship between federal preparedness funds and
activities is largely rejected, but evidence exists of an indirect role for the
CDC program in developing planning capacity. This supports the hypoth-
esis (H,) that federal funds play an indirect role by developing leadership.

For the second hypothesis, that overall resource levels will be significantly
linked to preparedness activities, the relationship between the jurisdictional
population and activities are used, on the assumption that larger jurisdictions
will have, ceteris paribus, greater available resources. Results indicate a
positive relationship between the population and the employment of a prepa-
redness coordinator, program FTEs hired, and overall preparedness activity
(Tables 4-6). For individual activities, a relationship is seen only in the
likelihood to hold drills and exercises (Table 7). Hence, the hypothesis is con-
firmed, subject to the caution that population size is an imperfect surrogate
and may also represent concepts of risk perception. As with CDC funding
levels, an indirect relationship through the role of this variable in enabling the
hiring of the preparedness coordinator also exists.

For the third hypothesis, that local willingness to pay for public health
had a positive relationship on public health activity, the per capita budget
for public health has a significant positive relationship to the hiring of the
coordinator and overall preparedness activity, as well as on the conduct of
drills and exercises (Tables 4, 6-7). A negative trend at the 90% confidence
level is observed between per capita funding and the number of prepared-
ness personnel hired (Table 5). No impact is seen on the budget percentage
generated through local revenue and activity. As a result, it is imprudent to
conclude that willingness to pay at the local level is a predictor of activity.
The results, rather, suggest that preparedness activities may be funded by
available resources over and above what are needed for the department’s
baseline services.

The models provide confirmation of both hypotheses (Hs, Hy) related to
departmental management and leadership. The characteristics of the local
health department director are directly related to the activities conducted
by the department. At the 95% confidence level, local health departments
with a full-time director carry out on average 0.77 more activities than those
without (Table 6). Those with full-time directors are 42.5% more likely to
have a current emergency plan and 56.7% more likely to have conducted
staff training in the areas of preparedness (Table 7). Expanded to the
90% confidence level, full-time directors are also associated with imple-
mentation of syndromic surveillance. Those led by directors with nursing
backgrounds have higher overall activity scores and are 81.2% more likely
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to have conducted staff preparedness training. Directors with longer tenure
are also associated with the conduct of staff training. As a result, the models
support the hypothesis that the characteristics of the department director are
related to preparedness efforts.

The sixth hypothesis, that the existence of dedicated preparedness
leadership is positively related to program activity, is strongly supported
by the models. Employment of a coordinator is related to an average of
2.28 additional FTEs (Table 5), and the performance of approximately
0.9 additional activities (Table 6). In particular, coordinators are more than
three times as likely to have a current written emergency plan and more than
twice as likely to operate a syndromic surveillance system (Table 7).

The seventh hypothesis, that the experience of an actual emergency is
related to preparedness activity, is supported by significant positive rela-
tionships between such experience and overall activity. Departments that
experienced a public health emergency are 52.8% more likely to have
reviewed their legal authority, 51.9% more likely to have assessed staff
competencies, 44.7% more likely to have conducted training, and 54.8%
more likely to have a syndromic surveillance system (Table 7). At the
90% confidence level, these departments are 29.5% more likely to have a
current emergency plan. No significant relationship, however, is seen
between experience and the hiring of preparedness staff (Table 5).

The final hypothesis (Hyg), that the state preparedness level predicts local
preparedness activity, is not supported. Such a relationship was not
observed in any model. Local preparedness activity appears to be indepen-
dent of state efforts.

Discussion

These results should be tempered with the realization that the analysis is
conducted on relatively crude measures of activity, a limitation imposed by
the nature of the secondary data set used for the study, as well as the fact
that the data are self-reported and unverified. Given those limitations, how-
ever, the observed results are consistent with the theory that local leadership
is the important driver determining how federal transfer funds are spent and
whether the goals of intergovernmental programs are implemented. These
findings suggest that federal preparedness funding does enhance prepared-
ness activities for local health departments, but indirectly through enabling
hiring of specialized program leadership. Federal funding does not exert a
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direct effect on preparedness, but does enable the local health department to
hire dedicated emergency preparedness leadership in the form of an emer-
gency preparedness coordinator. The leadership provided by the preparedness
coordinator then facilitates the implementation of a preparedness program.

In direct terms, these results are consistent with the Handler model, sug-
gesting that the overall budget and leadership resources available to the
department, as well as the motivation provided by having experienced a
public health emergency, are related to determining whether preparedness
activities are conducted.

These findings are consistent with those reported from a 2002 NACCHO
survey of local health departments regarding preparedness efforts 1 year
after the terrorist attacks of September 11, 2001. This study found that
agency preparedness was hampered by a lack of staff resources for planning
and coordinating preparedness, and that these agencies were reluctant to add
staff due to a lack of permanent funding (Brown, Brown, Cope, Randall, &
Rauf, 2002). Similar results, particularly regarding the issue of sustainable
funding, were found in a study of preparedness and public health nurses
(Akins, Williams, Silenas, & Edwards, 2005). Likewise, the implementa-
tion of homeland security initiatives in US cities with populations greater
than 30,000 found that overall funding levels, administrative capacity, and
leadership are critical to success, and that federal efforts might best be
focused on developing local administrative and leadership capacity to sus-
tain such programs (Gerber, Cohen, & Stewart, 2007). The current study
provides further confirmation for some of these conclusions, finding that
overall resources and leadership, particularly leadership focused on
preparedness efforts but including full-time departmental direction and a
departmental director with a nursing background, remain a determining fac-
tor for local agency preparedness activity. Federal bioterrorism funding
appears to spur preparedness activities by enabling the department to hire
the specialized preparedness leadership needed to initiate activities rather
than by directly funding those activities.

The finding that overall preparedness activity is related to having a direc-
tor with a nursing background raises questions. Why is a nursing background
related to more preparedness activity? One suggestion is that this results from
a professional focus by public health nurses on a process of assessment and
planning (Jakeway, LaRosa, & Schoenfisch, 2008; Moody, Cardenas, &
Avila, 2003). The results of models for individual preparedness activities are
equivocal in their support for this idea, however. Although the results for
planning and workforce assessment activities do produce positive coefti-
cients, these are statistically insignificant. The only significant activity
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finding is for workforce training. Departments with a nurse director are
80% more likely than the reference (nonphysician, nonpublic health trained,
nonnurse directed) group to conduct preparedness training. Although this
may reflect a professional focus on assessment and planning, concluding that
it does in the absence of a strong relationship between professional back-
ground and explicit planning measures would stretch the evidence beyond
what can be prudently supported. These results thus suggest a new question
for future research.

This study lacks data on the perception of funding stability; hence, this
concept was not completely testable in the study. Likewise, the cross-
sectional nature of the available data limits the ability to address this
question by examining the impact of funding dynamics on activities. For
example, the concept might be tested by answering the question of whether
the consistency of funding levels in lagged years have a relationship to pre-
paredness activity. Current efforts by NACCHO to create a new profile data
set using the same core questions will create opportunities for further work
in this area. Results indicating that per capita expenditures, but not the level
of local funding, predict activities potentially suggests that activities may
depend on the level of resources in excess of the requirements to implement
baseline services. This may support a suggestion that intergovernmental
funding stability plays a role in program implementation and that further
longitudinal work is warranted. Because the study is cross sectional, it is
also difficult to establish a temporal relationship that would provide stron-
ger support for determining the causal nature of the observed relationships.

These results offer insight into how an intergovernmental transfer
program can successfully obtain desired program outcomes. Pressman and
Wildavsky, in their classic study of intergovernmental program implemen-
tation, note that few officials at donor levels can visualize the steps needed
at the local level to successfully implement a program, and that the behavior
of recipients is “strongly influenced by their organizational problems with
giving and receiving money” (Pressman & Wildavsky, 1973). In the case of
CDC bioterrorism funds, the donor agency is successful in influencing local
health departments to conduct preparedness planning activities through the
development of local, specialized leadership in the form of emergency pre-
paredness coordinators that can overcome these problems. The role of the
CDC program in encouraging the development of specialist leadership in
the area of emergency preparedness is identified as more important in terms
of obtaining program goals than its direct role in paying for local prepared-
ness planning and program activity. This is consistent with models that sug-
gest that local leadership is critical to the success of intergovernmental
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grants in obtaining subordinate agency compliance and that incorporating
capacity building measures into such programs can improve program out-
comes (May & Burby, 1996; Nathan, 1983; Orland & Goettel, 1982). Neither
donor nor recipient agencies can assume that the specification of technical
aspects of a program, without an assurance of adequate administrative capac-
ity for proper implementation, will ensure that policy goals are met.

It is worth noting that there appears to be no linkage between state-level
preparedness ratings and local preparedness activity. Likewise, little evi-
dence was found to indicate that either variable reflective of state influence
on local departments (dependence on state funding, administrative control
by the state health department) has much impact on local preparedness. The
lack of such a link may indicate a low level of coordination between state
public health and preparedness agencies and local health departments. It has
been argued that no actor in the US intergovernmental system has the
complete capacity or expertise to smoothly and effectively implement
emergency management programs (Mushkatel & Weschler, 1985), which
means that the lack of such a link should be an issue of concern to program
managers at all levels. Significant efforts need to be made to address
ongoing issues in intergovernmental and interagency coordination.

This study leaves unanswered the further question of whether federal
preparedness funds can spur systemic improvements in public health, rather
than just the conduct of emergency planning activities. Advocates of the
federal preparedness program have argued that it is essential to build a dual
infrastructure, one that incorporates bioterrorism preparedness into the
existing public health infrastructure, improving both (Avery, 2004; Fraser
& Brown, 2000; Hoffman & Norton, 2000; May, 2005; McCann, 1999;
McDade, 1999). Concern exists that this is not happening. Historically,
development of public health policies in response to short-term crisis has
resulted in a focus on the momentary crisis to the exclusion of sustained
support for broader public health goals (Fee & Brown, 2002). Concern
exists that the current patterns of preparedness policy repeat this pattern.
In some cases, narrowly tailored preparedness programs are replacing core
public health activities such as communicable disease programs (Geiger,
2001; Hebert et al., 2007). As federal funding for the bioterrorism program
has increased, some states have reduced local public health funding by
similar amounts (Eban, 2002). If federal preparedness efforts are displacing
broader public health efforts, the programs may be having an adverse
impact despite achieving their primary goals.

The finding that the mechanism for spurring preparedness activity, the pri-
mary policy goal of the bioterrorism funding program, is the development of
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a specialized leadership in the form of the emergency preparedness coordina-
tor indicates that this issue of the mechanics of how intergovernmental fund-
ing programs obtain results remains relevant. Whether a program that largely
depends on leadership focused on a specific problem area can result in signif-
icant improvements in areas outside the targeted focus has yet to be resolved.
Evidence exists that targeted public health funding inhibits planning and inte-
gration of public health activities (Smith, Minyard, Parker, Van Valkenburg,
& Shoemaker, 2007). The finding in this study that the mechanism that spurs
successful targeted funding is the development of focused leadership is
consistent with this evidence and indicates that further work is needed before
accepting the open-ended assertion that targeted funding transfers such
as the federal bioterrorism programs lead to general public health system
improvements.
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