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capacity through CDC and HRSA funding streams.

*Center for Medicine and Public Health, Florida State University College of Medicine, Tallahassee, FL.

"Preparedness Policy, Association of State and Territorial Health Officials, Washington, DC

‘Preparedness Programs, Association of State and Territorial Health Officials, Washington, DC

YGeneral Preventive Medicine Residency Program, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD
‘Florida State University College of Medicine, Tallahassee, FL

Address correspondence to: Leslie M. Beitsch, MD, Div.of Health Affairs, Florida State Univ. College of Medicine, 1115 W. Call St.,
Tallahassee, FL. 32306-4300; tel. 850-645-1830; fax 850-645-2859; e-mail: <les.beitsch@med.fsu.edu>.

©2006 Association of Schools of Public Health

PuBrLic HEALTH REPORTS / NOVEMBER-DECEMBER 2006 / VoLUME 121 & 787



738 <& RESEARCH ARTICLES

The unprecedented attacks of September 11, 2001,
and the subsequent anthrax-related events thrust our
nation’s often forgotten public health system into
the forefront of public attention." Congress and the
President took immediate action to bolster defense
of the nation against the threats posed by terrorism.
Steps taken included the allocation of new dedicated
funding streams to support homeland security.>® Armed
with these additional resources and the development
of inventive tools, public health, as well as law enforce-
ment, emergency management, hospitals, and others
were expected to rise to the challenge of defending the
United States against this emerging threat. In response
to these recent challenges, public health agencies at
the state and local levels have made major strides to
advance their preparedness programs* and lessen the
collective potential danger to society from terrorism.
Rapid engagement and enthusiastic support of pre-
paredness programs has occurred across the nation.’

The post-9/11 literature is replete with information
regarding preparedness and the pivotal role played
by the public health workforce.*!'* Likewise, experi-
enced public health practitioners have offered their
thoughtful approaches for overall public health agency
preparedness, particularly in conjunction with critical
system partners.’”?! In addition, innovative assessment
tools have been developed to assist state and local
health departments in determining the community’s
overall level of readiness.?***

However, even with this plethora of preparedness
activities and recent published literature, relatively
little is known about the organization of state public
health preparedness programs around the country,
their administration, and the infrastructure support-
ing preparedness. Moreover, the various approaches
state public health preparedness programs have taken
to resolve their unique needs with respect to federal
funding sources have not been documented. The cur-
rent study was initiated to address this information gap
related to public health preparedness infrastructure
at the state level.

METHODS

In the fall of 2004, the Association of State and Terri-
torial Health Officials (ASTHO) surveyed state health
departments about the status of current organizational
characteristics of state-level preparedness activities
under the Centers for Disease Control and Prevention
(CDC) and the Health Resources and Services Admin-
istration (HRSA) cooperative agreements (CAs). The
survey was designed specifically to assess emergency

preparedness within state public health agencies since
9/11, and to gather information regarding their activi-
ties related to the federal CAs. The questionnaire con-
tained 27 questions divided into four major domains
of inquiry: preparedness organizational structure,
program administration, program workforce and sup-
port, and exercises. Respondents were also asked to
identify their organizational typology utilizing defined
categories from previous studies.??

In November 2004, cover letters and e-mails were
sent to the state public health preparedness directors
of all fifty states and the District of Columbia, soliciting
their participation in the study and directing them to
the appropriate electronic address for participation in
the survey. Surveys were also sent to the United States
territories, but they were excluded from the present
study. After thirty days, one of the authors personally
contacted nonresponders through e-mail or telephone.
State officials who did not complete the instrument
were contacted no fewer than three times prior to
February 2005.

To better understand trends in the data, we per-
formed analyses utilizing numerous variables of inter-
est. For example, we interpreted responses from a
geographic perspective employing the four U.S. Census
Bureau regions.?” In addition, we used a categorical
measure of population size to allow comparisons
between the state responses. State population size was
defined as large (the eight largest states), medium (15
states), and small (22 states).?”” We also examined per
capita preparedness investment. This measure was
obtained by dividing preparedness budget information
collected from the current study by the estimated 2004
state population.?” This per capita preparedness invest-
ment was further classified as low (0-$4.67), medium
($4.68-$6.75), and high (>$6.75). Statistical analyses
utilized the chi-square test, Fisher’s exact test, indepen-
dent sample ttests, or Pearson’s correlation as appro-
priate and significance was considered at the p<<0.05
level. All analyses were computed in SPSS version 13.0.%
Approval for this study was obtained from the Florida
State University Human Subjects Committee.

RESULTS

Individuals representing 44 states and the District of
Columbia responded to the web-based questionnaire
for an overall response rate of 88.2%. To facilitate
the presentation of the study results, findings were
divided into four subsections (depicted in Tables 1-4)
corresponding to state public health preparedness
organizational structure, state public health prepared-
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ness administration, state public health preparedness
workforce and support, and state public health pre-
paredness drills and exercises.

State public health preparedness

organizational structure

Approximately half of the responding states (51.3%)
classified their public health system organizational
typology as decentralized, while one-fourth (27.9%)
indicated they were centralized (see Table 1). Mixed
or shared organizational structure accounted for the
remaining 20.9%. Although there was considerable
variation nationally, in nearly half the states (48.9%)
there were 51 or more local public health agencies
(LPHAs). However, this pattern was counterbalanced
by more than one-fourth of the states (26.7%), with
10 or fewer LPHAs.

Results suggest that states tended to further subdi-
vide their organizations into regions for preparedness
purposes. For example, roughly three-quarters of
respondents (73.4%) were arrayed in nine or fewer
regions, while four states had more than 14 regions. We
also noted a correlation between increasing numbers
of LPHAs within the state and the tendency for the

state to form more public health regions (r=0.433;
$=0.003). More than half the established prepared-
ness regions (53.8%) were created post-9/11. Even
with the growing number of mission critical partners,
preparedness regions corresponded most frequently
with state-defined public health regions (42.2%).
Nonetheless, homeland security regions and trauma
regions together accounted for 40.0% of the prepared-
ness regional structures, with emergency management
regions representing an additional 15.6%. Some states
aligned their regions to relate with more than one
category of preparedness partner, accounting for 48
responses among the 45 state respondents.

State responses were divided fairly evenly on the
topic of preparedness program office structure (stand-
alone office: 42.2%; spread or matrix structure: 35.6%;
and other: 22.2%). States with newly created prepared-
ness regions revealed a tendency toward stand-alone
offices, while pre-existing regions were more likely to
select matrix options. However, this trend was not sig-
nificant (p=0.057). Further analysis showed geographic
variations in organizational structure. Newly created
regions were significantly more likely to have been
formed in the Midwest as compared with other areas

Table 1. State public health preparedness organizational structure

n Percent

Organizational structure of state public health agency N=43

Centralized 12 27.9

Decentralized 22 51.2

Mixed/shared 9 20.9
Number of local health agencies within state N=45

0-10 12 26.7

11-50 11 24.4

51-100 16 35.6

>100 6 13.3
Number of public health preparedness regions within state N=45

0-4 12 26.7

5-9 21 46.7

10-14 8 17.8

>14 4 8.9
Were these regions created after 9/11? N=39

Previously existing regions 18 46.2

Newly created regions 21 53.8
Do public health preparedness regions correspond with any of the following? N=45

e Public health regions 19 42.2

e Homeland security regions 9 20.0

e Trauma regions 9 20.0

* Emergency management regions 7 15.6

e Law enforcement regions 4 8.9
Where does the public health preparedness office reside within the organizational structure? N=45

In a separate stand-alone office 19 42.2

Spread across multiple offices 16 35.6

Other 10 222
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of the country (Midwest 90.0% vs. Northeast 57.1%
vs. South 28.6% vs. West 50.0%; p=0.03). Moreover,
these newly established regions were less likely to cor-
respond with pre-existing public health regions than
were previously existing regional structures (p=0.021).
There was a greater tendency for decentralized typology
states to form new preparedness regions (66.7%), but
it was not statistically significant (p=0.055).

State public health preparedness administration

Analogous to the state agency structure outlined in
the previous section, the survey also focused upon
preparedness program administration (see Table 2).
Nearly three-quarters of the preparedness program
directors (73.3%) reported directly to either the state
health official (40.0%) or a deputy state health official
(33.3%). Most program directors (80.0%) were not
political appointees, increasing their potential to make

Table 2. State public health preparedness administration

a lasting impact within the agency and state. A clear
preference was expressed for vesting responsibility for
both the CDC and HRSA cooperative agreements in
one person (73.3%). Even with the heavy obligations
incumbent under the CA, more than two-thirds of
state preparedness directors (69.0%) reported having
additional programmatic duties.

In addition to grant requirements detailed within
the respective CDC and HRSA CAs, states have opted to
self-impose further performance measures or metrics to
demonstrate that important programmatic milestones
have been achieved. Overall, 17 of 42 respondents
(40.5%) stated that they employ additional indicators
for tracking preparedness implementation.

To learn whether state hospital associations have
proven to be key system partners in the implemen-
tation of the HRSA hospital preparedness grant,
states were asked about their level of involvement in

n Percent
To whom does the state public health preparedness director report? N=45
State health official 18 40.0
Deputy state health official 15 333
Other 12 26.7
Is the state public health preparedness director a political appointee? N=45
Yes 9 20.0
No 33 73.3
Other 3 6.7
Does the state public health preparedness director have overall responsibility for both the CDC
and HRSA cooperative agreements? N=45
One individual has overall responsibility 33 73.3
Two individuals have responsibility " 24.4
Other 1 2.2
Does the state public health preparedness director have program responsibilities in addition
to preparedness? N=42
Yes 29 69.0
No 13 31.0
Have you developed state-specific metrics or other measures of progress? N=42
Yes 17 40.5
No 25 59.5
Does the state public health preparedness program have a contract with the state hospital
association for hospital preparedness? N=42
Yes 29 69.0
No 13 31.0
If there is a contract with the state hospital association, what percentage of HRSA grant funds
are spent through the contract? N=28
0-1% 6 21.4
1%-25% 9 32.1
26%-50% 2 7.1
51%-75% 2 71
76%—-100% 9 32.1

CDC = Centers for Disease Control and Prevention

HRSA = Health Resources and Services Administration
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preparedness. Over two-thirds of state preparedness
programs (69.0%) contracted with the state hospital
association to facilitate preparedness.

No variation was noted for preparedness adminis-
tration by geography, population size, organizational
typology, or preparedness regional structure.

State public health preparedness workforce and
support: personnel and fiscal resources

The ASTHO survey also examined how states utilized
newly garnered federal resources to strengthen the
public health workforce. Results are depicted in Table
3 by grant source. Overall, public health preparedness

Table 3: State public health preparedness workforce and support

CDC cooperative agreement Mean Median Range
How many FTEs in local public health agencies have been funded through
the CDC cooperative agreement? 65.4 38.2 0-375.0
How many FTEs in partner organizations (examples: Red Cross, community
health centers) have been funded through the CDC cooperative agreement? 4.0 0 0-30.0
How many FTEs at the state public health agency have been funded through
the CDC cooperative agreement? 42.2 34.9 0-145.0
How many administrative FTEs at the state public health agency have been
funded through the CDC cooperative agreement (finance, accounting,
proposal development)? 6.4 3.0 0-35.0
How many total FTEs have been funded through the CDC
cooperative agreement? 117.1 80.3 13.5-565.0
HRSA cooperative agreement
How many FTEs in local public health agencies have been funded through
the HRSA cooperative agreement? 3.3 0 0-49.0
How many FTEs in partner organizations (examples: Red Cross, community
health centers) have been funded through the HRSA cooperative agreement? 2.2 0 0-14.0
How many FTEs at the state public health agency have been funded through
the HRSA cooperative agreement? 3.7 3.0 0-13.0
How many administrative FTEs at the state public health agency have been
funded through the HRSA cooperative agreement (finance, accounting,
proposal development)? 1.4 1.0 0-6.0
How many total FTEs have been funded through the HRSA
cooperative agreement? 10.6 8.5 1-67.0
What percentage of local public health agencies receive federal public
health preparedness funding through your state?
94.1% 100.0% 27.8%-100.0%

What is the size of the total FY 04 budget for public health preparedness,
including all sources (state, CDC, HRSA, DOJ)? N=41 Percent

<$10M 10 24.4

$10M-$20M 13 31.7

$20M-$45M 8 19.5

>$45M 10 24.4
Does your state contribute financial resources to the public health
preparedness budget apart from what comes from federal sources?

Yes 15 36.6

No 26 63.4

CDC = Centers for Disease Control and Prevention
FTE = full-time equivalent

HRSA = Health Resources and Services Administration
DOJ = Department of Justice
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budgets from all sources for fiscal year 2004 exhibited
a wide variability. For example, approximately one-
quarter of state budgets were less than $10 million
(24.4%) and one-quarter were more than $45 million
(24.4%). Nearly one-third (31.7%) had allocated
from $10 to $20 million for public health prepared-
ness purposes. Notably, not all preparedness budgets
were comprised entirely of federal dollars; 36.6% of
responding states contributed to the cost associated
with public health preparedness.

Investments with resources from the CDC CA ben-
efited both local and state public health capacity. On
average, 65.4 full time equivalents (FTEs) were added
to LPHAs (median=38.2). Overall, 94.4% of LPHAs
received some funding from the CDC CA. A typical
state public health preparedness program was strength-
ened by the support of 42 positions (median=35).
States selected differing pathways with respect to build-
ing capacity within preparedness partner organizations
such as the Red Cross, community health centers, and
hospital associations. Many public health prepared-
ness system partners had their workforce enhanced,
with CDC resources funding a mean of four FTEs
(median=0; range=0-30). In total, the CDC CA sup-
ported the preparedness workforce statewide by financ-
ing a mean of 117.1 positions (median: 80.3).

Far fewer FTEs were supported through the HRSA
funding. Overall, the mean for total FTEs funded by
the grant was 10.6 (median=8.5). Another difference
between the HRSA and CDC CAs was that positions
supported were more typically located at the state level
in the HRSA grant (HRSA: 3.7 state and 3.3 local; CDC:
42.2 state and 65.4 local; all FTE means). In addition,
proportionately, as a percentage of total FTEs, HRSA
funding support for partner organizations such as state
hospital associations was greater (HRSA 20.8% vs. CDC
3.4%; $<0.001).

States with the largest preparedness budget alloca-
tions were found to have a greater likelihood of invest-
ing more resources for building workforce capacity.
For example, states with public health preparedness
budgets above $45 million tended to support more
total FTEs through the CDC CA as compared with
all other states (>$45M vs. <$10M: p<<0.001; >$45M
vs. $10-20M: $<<0.001; >$45M vs.$20-45M: p=0.024).
Similar findings were present for LPHA investment
(>$45M vs. <$10M: p<<0.001; >$45M vs. $10-20M:
$=0.001). However, these relationships were not dem-
onstrated for the HRSA grant, except as pertaining
to administrative FTEs (>$45M vs. <$10M: p<0.001;
>$45M vs. $10-20M: p=0.003; >$45M vs. $20—-45M:
$=0.005).

State population size was related to personnel and

fiscal resources in a manner similar to the size of the
preparedness budget. States with larger populations
were more likely to fund greater numbers of LPHA
positions (large vs. small: $<0.001; large vs. medium:
$=0.011), state public health agency positions (large
vs. small: <<0.001; large vs. medium: $p=0.009), total
positions under the CDC CA (large vs. small: p<<0.001;
large vs. medium: p=0.012), and administrative FTEs
under the HRSA CA (large vs. small: $<0.001; large vs.
medium: p=0.004).

Similar findings were obtained with regard to per
capita investment in public health preparedness.
Higher per capita funding was related to greater work-
force support for LPHA positions (p=0.003), total posi-
tions (p=0.003), state level program FTEs (p=0.004),
as well as HRSA administrative FTEs (p=0.025) when
contrasted with the lowest per capita preparedness
budget. In addition, per capita investment in public
health preparedness was found to be inversely related
to the number of LPHAs in the state. States with fewer
LPHAs (up to 10) tended to have higher per capita
contributions compared with states with more LPHAs
(51-100; p=0.003). No difference was noted in per
capita support for newly established preparedness
regions vs. those predating Sept 11. Organizational
structure was also found to be associated with person-
nel and fiscal resources. States identifying themselves
as having mixed or shared organizational control had
a significantly greater likelihood of funding more
LPHA positions as well as total preparedness positions
though the CDC CA compared with centrally organized
states (LPHA support mixed/shared vs. centralized:
$=0.037; total FTEs mixed/shared vs. centralized:
$=0.036). States with previously established regions,
when compared with states with newly formed regions,
were significantly different only with respect to CDC
CA supported administrative positions. Previously
established regions funded on average nine FTEs vs.
three FTEs for newly created regions (p=0.015). No
differences were found when analyzing workforce sup-
port and U.S. census geographic regions.

State public health preparedness and exercises

Drills and exercises may be considered the processes
by which the level of preparedness attainment can
be assessed. At the time of the study, nearly all states
reporting having held exercises with other system part-
ners (see Table 4). Tabletop exercises were the most
frequent form of joint exercise among respondents
(93.3%). Consistent with the mission of the grant, key
organizational partners were emergency management
(97.8%) and LPHAs (91.1%), closely followed by hospi-
tals (88.9%) and law enforcement (88.0%). Extensive
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Table 4. State public health preparedness drills and exercises

n Percent
Types of exercises held with other state agencies N=45
e Tabletop exercises 42 93.3
e Full scale exercises (e.g., SNS, bioterrorism) 34 75.6
Organizations with which state public health preparedness has drilled and exercised N=45
e Emergency management 44 97.8
e Local public health agencies 41 91.1
* Hospitals 40 88.9
e Law enforcement 40 88.0
e Fire 35 77.8
e Pharmacy 25 55.6
e Academia 23 51.1
® Business/private sector 18 40.0
Was a mass influenza vaccination exercise planned with real flu vaccine? N=44
Yes 23 523
No 21 47.2
If a mass influenza vaccination exercise was planned, how has the reduction in
vaccine affected the exercise? N=23
Cancelled all exercises 10 43.5
Continued the exercise in a modified form 12 52.2
Other 1 4.3

SNS = Strategic National Stockpile

involvement of pharmacies (55.6%) reflected the
importance states have assigned to exercises involving
the Strategic National Stockpile. Frequent participation
by the academic (51.1%) and private sectors (40.0%)
indicate the broad perspective taken toward prepared-
ness drilling and system partners.

Flu season offered the opportunity to test the
responsiveness of the public health systems’ ability in
a live drill, and this challenge was accepted by half the
states (52.3%). Inadequate vaccine availability nation-
ally resulted in many of these critical exercises being
sidelined (43.5%).

Further analyses were conducted utilizing several
variables searching for trends. No differences with
regard to exercises and drills were noted among
respondents based upon geographic basis, population
size, organizational typology, or previously existing
preparedness regional structure.

DISCUSSION

The threat posed by terrorism and the need for opti-
mal preparedness have not diminished during the
intervening years since September 11, 2001.2*% More
recent events may have served to increase the risk to
the U.S. of being a target of terrorism. Intense activity
across the nation on the part of state and local health
departments and their preparedness partners to ensure
a robust response to these dangers can now be placed

into a better contextual framework as a consequence
of having greater insight into the state public health
preparedness organizational structure, administration,
and infrastructure from the current ASTHO study.

To facilitate closer coordination between public
health and mission critical partners, most state public
health preparedness programs have strategically moved
to establish regional structures. Moreover, the need for
regional approaches to improve coordinated responses
when confronted by complex threats was often magni-
fied by the large number of LPHASs participating in
the response effort. Nearly half the state public health
systems in the country were comprised of 51 or more
LPHAs, with six states having more than 100 LPHAs.
Indeed, a correlation was found between the number
of LPHAs within states and the tendency to form more
regions. In addition to corresponding with existing
public health regions, these newly formed regions
tended to align themselves with homeland security,
trauma, and emergency management regions, further
enhancing the potential for improved interagency
communication.

State public health preparedness program admin-
istrative structures were also well designed to assure
prompt access to critical agency decision-makers
in an expedited fashion. Lessons learned from the
anthrax events and the need for nimble responsiveness
have emphasized the importance of prompt input to
leadership.” This was illustrated by three-fourths of
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preparedness directors reporting to either the state
health official or the deputy state health official. Also of
significance, the vast majority of preparedness directors
had oversight for both the CDC and HRSA CAs. This
approach may well have allowed for closer integration
of preparedness activities across the agency and more
consistent communication with external partners.

To a large extent, infrastructure and support for
state and local public health translate into building
organizational capacity through workforce expansion
and training. The same can be said for public health
preparedness programs; sustainable infrastructure is
a necessary prerequisite to successful readiness. The
current study confirmed that the CDC and HRSA
CAs have greatly expanded statewide public health
preparedness workforce and support, with virtually
all LPHAs benefiting in some fashion. Conventional
wisdom that larger population states and those states
with more generous preparedness budgets tended to
increase the number of preparedness positions the
most was likewise confirmed.

The CDC CA was primarily designed to enhance
the ability of state public health systems to respond to
terrorism threats through infrastructure development
and capacity building. National resources committed
to bolstering hospital preparedness under the HRSA
CA were more than half as much as the CDC grant
program (2005 HRSA $476M; CDC $829M).7 However,
given that strengthening hospitals’” ability to respond
was the intended purpose of this federal support
(rather than enhancement of public health infrastruc-
ture),*?* it is not surprising that far fewer FTEs were
supported through the HRSA funding. State hospital
associations proved to be pivotal partners in fulfilling
the HRSA mandate, with more than two-thirds of the
states working closely with them. Emphasis, however,
varied substantially, with one-third of states (32.1%)
committing over three-quarters of the HRSA funding
through the hospital association, while half the states
contributed less than 25% of the hospital preparedness
resources, in a classic bimodal distribution.

One of the most notable findings of the study was
that more than one-third of the states contributed to
the public health preparedness budget. Given many
states’ slow recovery from the economic downturn
of recent years,” coupled with the nearly universal
state requirement for a balanced budget, this was a
substantial commitment that is likely underrecognized
at the federal level.

Although the CDC and HRSA grants have focused
on building needed capacity within public health and
hospitals, impressively, over 40% of states have looked
beyond capacity to focus on capability and performance

improvements made possible through their infrastruc-
ture enhancements.” Ultimately, improved capability
and performance will be the litmus test for success of
the federal funding streams.* Further research will be
needed to discern whether those states proposing more
sophisticated measures conduct more robust exercises
and drills, as well as whether their preparedness pro-
gram implementation is better suited for addressing
the problems posed by disasters and terrorism.

Our work also found that preparedness exercises
are becoming increasingly more sophisticated, and
now involve a growing number of agency and system
partners. Many public health agencies have recog-
nized the looming threat of an influenza pandemic,
and have conducted exercises accordingly.** Future
research is warranted to determine the relationship
between increases in preparedness capacity and overall
improvement in readiness as demonstrated through
performance in actual events and exercises.

Despite the important contributions we feel this
study makes to the literature regarding public health
preparedness, it does have limitations. First, although
our survey benefited from a high response rate, not
all states participated. Second, this was a self-reported
survey, and therefore may be subject to recall bias. The
data we present is offered from the perspective of the
state preparedness director. Although they are well posi-
tioned to respond to inquiries related to public health
preparedness in their states, a self-reported study, by
its nature, introduces the potential for bias.

In conclusion, this study of state public health
agency preparedness has provided new information
about state-level organizational structure, administra-
tion, and support of preparedness programs. More-
over, it offers the first comprehensive insights into the
approaches states have adopted to build infrastructure
and develop capacity through CDC and HRSA funding
streams. Integrating these results with the available
knowledge regarding the strengthening of the public
health workforce and proven strategies for promoting
coordinated interagency collaboration holds great
potential for improving state public health system
preparedness performance, should terrorism again
darken our borders.
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