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The threat of a pandemic influenza outbreak is considered imminent and couldearse
morbidity and mortality as well as devastating economic losses. The U.8ngeve has
worked to empower states to respond to a pandemic, but there has been minimabe\valuati
determine the success of such efforts. The purpose of this study was to exategie st
preparedness for a pandemic as documented by states’ written pandemic plaasuane \what
political and structural factors may be associated with pandemic planiamchidederal
recommendations.

This was a cross-sectional comparative analysis of 50 states’ pandeaeazafiplans as of
March 2008. The Centers for Disease Control and Prevention’s (CDC) State ah&&odemic
Influenza Planning Checklist was turned into a matrix with each of 85 recommendasking
up 10 overarching domains coded as “no mention” = 1, “brief mention but no description or
action item” = 2, or “description or action of the item” = 3. Forty-nine completes@ad one
state’s plan summary were included in the analysis. Each state’s domaswsemealculated
by adding the scores of each factor within the domain. A “total preparecdoessfer each
state, was derived by adding the unweighted scores of each domain. Fedenateadations
surrounding leadership, networking and surveillance have been well-integrateckateat gr

efforts are needed to develop partnerships with health care agencies and tinfaativiral

preparedness and infection controls.



Federal and state governments have invested resources in pandemic planning dretipublis
recommendations for such planning; however, little research has been conduciieg fmtus
what predicts integration of federal recommendations in written state. planderstanding the
factors that influence state plans can offer health departmentsisgdt@gncreasing their
effectiveness in pandemic preparedness and response. This study comparedanodel
bureaucratic behavior and health department structural variables to ewvalhadtfactors may be
associated with pandemic plans. The findings showed that structural esuidielr greater
explanation for pandemic plan comprehensiveness than political theory models, buiomhoise
needed to glean causal relationships. Recommendations to assist state he#ftieilspa
legislators, and responders in improving state pandemic plans are presentk@saswggested

areas for future research.
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CHAPTER 1

INTRODUCTION

Background

Pandemic influenza is a virulent flu of global dimensions with outbreaks tht gagad from
person to person, and little if any immunity is present (Gingerich, 2006). World-wetesdis
outbreaks have occurred approximately 12 times in 400 years (Kuszewski & Br9@ak, @&nd
they have killed millions of people. Increased travel, global commercehamsaitfacing of
novel viruses make pandemics a continuous threat to the morbidity and mortalibplaf pe
around the globe. Based on the timing of previous pandemics, another outbreak is looming
(Kuszewski & Brydak, 2000; Potter, 2001), and the international community is pref@areng
worst-case scenario. Previous pandemics have taught us about the potenttabfisyetc
disease outbreaks and offer lessons learned about detection, surveillance, and response.
It is unknown when the first influenza pandemic occurred, but references to infegenba
found in scientific and lay publications since 1650 (Potter, 2001). Evidence of pandemics is
present in records as early as 412 BC (Kuszewski & Brydak, 2000), and the &lisemocd
indicates a few features that make influenza epidemics more likely. Epglmatto occur in
winter months when it is cold, people crowd tightly together, and humidity is settea
Pandemics are often first seen in Eastern or Southern Hemisphere cantriken spread to
Europe and North America. Pandemics are also more likely to occur whenrd vaia
appears which shows antigenic changes from prior strains and cross-raatibodies are low

(Potter, 2001).



Influenza viruses are grouped into types A, B, and C. Viruses of the C typmmaren and
often cause no symptoms or mild respiratory illness. Type B viruses cause spathkaks of
more severe respiratory disease, particularly among children in school. Bvamg&s are
essentially human viruses, but A and B viruses are those prone to mutation. Infuenrses
mutate much more rapidly than type B viruses because they have a large nusoibeypds
which are maintained in aquatic birds. At recurring, yet unpredictable itgeinviduenza A
viruses cause pandemics (World Health Organization, 2005). The types of vidistiaguished
by the antigentic properties of the virus: haemagglutinin (HA) and neuraminidakelthere
are 15 types of haemagglutinin (1-15) and nine types of neuraminidase (1-9). The WtHd Hea
Organization (WHO) uses this distinction to distinguish subtypes of mflugiruses
(Kuszewski & Brydak, 2000). Monitoring antigenic variation in the influenza viamsassist in
anticipating epidemics and vaccine design (Potter, 2001).

Two conditions must be satisfied for an influenza outbreak to be classified as mjgande
First, the outbreak of infection spreads throughout the world from a specifi@gbam area
causing a high percentage of individuals to be infected with elevated levels ditjn@&cond,
a pandemic is caused by a new influenza virus A subtype. Influenza A viruses undetgotcons
stepwise changes in their genetic make-up. These changes, known as aniitjckeeos
populations susceptible to infection with rapid variation in genetic make-up. Intorder
deemed a pandemic, the HA of the new subtype must not be related to that of otherainfluenz
viruses circulating immediately before the outbreak, and it cannot beationuif those viruses
(Potter, 2001).

Immunity is primarily related to the antibody HA, and the appearanceef ainus subtype

with different HA means immunity from past viruses, but it offers no protectiontliemew
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strain, and the spread of infection is unchecked. The lack of protection from newistcailhes
antigenic shift (Potter, 2001). Antigenic shift is a long-term survival téatigiruses as gene
segments are swapped during co-infection with human and Avian Influenza viresd¢is,gc
new virus subtypes that will be entirely or largely unfamiliar to the humaruime system. This
new virus can cause severe disease and allow easy and sustainable human-tcahemessibn
igniting a pandemic (World Health Organization, 2005). Populations protected againgusne
strain will not be protected when the next slightly different virus arravesw vaccine must be
produced for each new influenza outbreak.

Influenza Pandemics — A History
Pandemics that have occurred in recent history, and the response to them, can help guide the
preparation for a future pandemic. “Asian flu” was the last influenza panderfie ofneteenth
century and occurred between 1889 and 1890. The outbreak began in Russia in May of 1889 and
spread slowly at first, then gained speed and spread rapidly to the West in aniyarféhs. By
the spring of 1890 the virus affected most of the world, and high morbidity and mortakty wer
experienced everywhere (Kuszewski & Brydak, 2000). The “Asian flu” pandeade iciear
how quickly such a disease could spread across continents during a time whenongdrnati
travel was rare.

The Spanish Influenza pandemic, also called the “Flu of 1918,” was the most catastrophi
pandemic in recent history and is the event against which all modern pandemieaateed
(United States Department of Health and Human Services, n.d.). It is not clearthéeirus
was initiated, but a highly virulent strain spread throughout Europe from northern aechwes
French port cities where large numbers of American troops were transfitwtezt, 2001). War

censorship kept information about the illness from being publicized, but Spanish newspapers
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published a story about the outbreak, and the name was attributed to that country (Kiu&szews
Brydak, 2000). Approximately 20 to 40%o f the world’s population became ill and over 50
million people died during the pandemic. Between September 1918 and April 1919,
approximately 675 thousand people died in the U.S. alone. People perished quickly, semetime
within hours of iliness onset.

The flu of 1918 was particularly unusual because of its ability to kill young, hesdillis.

The reasons for this remain unclear, but the disease severity and magnitude of thék dabr

not occurred since (United States Department of Health and Human Services, nidtheAfte
disappearance of the 1918 flu strain, milder flu epidemics occurred everg#&esy ut none
caused the devastation of the Spanish flu (Kuszewski & Brydak, 2000). In 1933, the influenza
virus was discovered which resulted in the development of the first vaccine,drijgctenice,

in 1936 (Kuszewski & Brydak, 2000), but it was not until years later that vaccimesifective

in people.

Another Asian influenza pandemic was first identified in the Far East in&ght957.
Immunity to this strain was rare in people younger than 65 years of agepihdpread was
predicted (United States Department of Health and Human Services, n.dipeaoduction
began in late May 1957, and health officials increased surveillance for flu. Theypaniteis
was quickly identified, and a vaccine was available in limited supply by August H8%/&ver,
when U.S. children went back to school in the fall of 1957, they spread the diseasegaomiass
and brought it home to their families. Infection rates were highest among sbtilda¢n, young
adults, and pregnant women in October 1957, but the elderly had the highest death rages. Whil
the worst seemed to be over by December 1957, there was another wave in Januamuand Feb

1958 among the elderly. In total, approximately 69,000 people in the US died of the Asian flu
4



(United States Department of Health and Human Services, n.d.), and it is edtihzdtthis
outbreak caused a million deaths world-wide (Kuszewski & Brydak, 2000).Vaocimaay
have reduced the spread of disease, but production was too limited to have a largerirtipac
incidence of illness.

In July 1968, the Hong Kong influenza pandemic was detected in China. The firshcases
the U.S. were discovered as early as September, but illness did not becorpecadiastil
December. Those over the age of 65 were most vulnerable to the pandemic, antiaiedtis
virus peaked in December 1968 and January 1969. Almost 34 thousand people died between
September 1968 and March 1969, making it the mildest pandemic in“tt@efury (United
States Department of Health and Human Services, n.d.). The Hong Kong pandemideners dif
because this was the first time two virus subtypes circulated at once \{isks&eBrydak,

2000).

In 1976, the “killer flu” was named when a novel strain was first identitiée Dix, New
Jersey. It was suspected that the virus was related to the Spanish iflireef 1918, and
concerns about the rapid spread of the virus led to a mass vaccination campaidgmitethe
States. The “swine flu” never moved outside of the Fort Dix area and |ladarceshowed that
if it had spread, it would have been much milder than the Spanish flu of 1918 (United States
Department of Health and Human Services, n.d.). It is still debated whetliswihe flu” was
an “actual” pandemic (Potter, 2001), but the rapid vaccination campaign offers afanodel
future pandemic response.

Since the early Z1Century, Avian Flu (H5N1) has been considered the most likely type of
influenza to become a pandemic. Between March and May 1997, an epidemic of Aviamzinflue

broke out on industrial chicken farms in China. Eighteen people of differing ages h#écarde
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six people, aged 3-60, died (Kuszewski & Brydak, 2000) which proved that the virus had jumped
from avian species to human species.

In 2009, the world must be prepared for the worst case: a double antigenic drift combined
with increased virulence (Kilbourne, 1997). As of March 2009, all prerequisites fstaiti@f a
pandemic have been met except for the onset of efficient human-to-human tsaorsriisce
no virus of the H5 subtype has probably ever circulated among humans, population vuinerabili
to an H5N1-like pandemic virus would be universal (World Health Organization, 2005). While
there is documentation of previous responses to pandemics, there is a lack of evghedaggre
effective preparedness strategies.

In the case of pandemics, we are planning for the equivalent @fnadb in
Massachusetts — rare and completely unpredictable until theilaste, when a
“weather watch” appears on the TV screen. Our weather wat¢phandemic
alert” when a major antigenic change is detected (Kilbourne, 1997, pg. S29).

H5N1 is of particular concern to human health for two reasons. First, H5N1 has a
documented ability to pass directly from birds to humans. Avian migration inctbases
possibility for widespread disease across the globe. Second, once in humans, HBhI1 caus
severe disease with very high mortality (World Health Organization, 2005)n¢hleation
period is unclear because of possible multiple exposures to the virus, but may beighb to e
days or as much as 17 days (World Health Organization, 2006a). These two featbiee ¢o
make H5N1 of great concern for a third reason: its potential to ignite anabpsevere
pandemic. In the Asian outbreaks of 2004, more than 120 million birds died or were destroyed
within three months from January to March. That figure is higher than the combinedamtal f

all previous large outbreaks of highly pathogenic Avian Influenza recorded ftiatudpe world

over four decades (World Health Organization, 2005). This speaks to the grawtcefrt



regarding H5NL1. It is suspected that the next pandemic will be within 49 gktre last,
occurring in 2008 counting from the 1968 pandemic or 2017 counting the 1977 flu outbreak
(Kuszewski & Brydak, 2000; Potter, 2001), and Avian Influenza is the most likely suspect
(World Health Organization, 2005).

Avian Influenza has likely lain dormant in migratory birds without harm foruresg. Never
have so many birds become infected at once as the recent outbreaks (2003-2006hithAsia i
Republic of Korea, Vietnam, Japan, Thailand, Cambodia, Lao People’s DemocaildiRe
Indonesia, and China (World Health Organization, 2005). Recent human cases have occurred
among people who live in rural or semi-urban communities who keep poultry in their households
where they are allowed to roam free (World Health Organization, 2005). The virusrhaslypr
affected previously healthy children and young adults, and illness hasddsutedirect or
close contact with H5N1-infected poultry or HSN1-contaminated surfacesefSdot Disease
Control and Prevention, 2006b). It is likely that the pandemic will begin in such comraunitie
and spread through human-to-human transmission rather than through migratory bwdghalt
the role of migratory birds is not entirely clear (World Health Orgaminaf005).

Historically, human infections with Avian Influenza have been rare and havedcanly
mild illness. An outbreak of highly pathogenic H7N7 Avian Influenza, which began in the
Netherlands in February 2003, caused the death of one veterinarian two monthsdateig a
illness in 83 other humans. Mild cases of Avian Influenza HON2, which is not highlygeailo
in birds, occurred in children in Hong Kong in 1999 (two cases) and in mid-December 2003 (one
case) but was not spread through human-to- human transmission and was easikgccontain

(World Health Organization, 2004).



H5N1 has been the exception, spreading far more virulently than other types of Avian
Influenza. As of January 19, 2009, there have been 397 cases and 249 human deaths world-wide
from Avian Influenza (World Health Organization, 2009). In the HS5N1 cases, pneumasia w
directly caused by the virus, did not respond to antibiotics, and was rapidly fetiatsvilied in
a matter of days. Influenza viruses are highly unstable and prone to smaibnalitatrors, but
they also have a segmented genome, consisting of eight genes, that aljosveaggmsng of
genetic material when a host is co-infected with two different virlwesld Health
Organization, 2005). Continued, extensive exposure of humans to H5N1 viruses increases the
likelihood that the virus will acquire the necessary characteristieffiorent human-to-human
transmission through genetic mutation or reassortment with a prevailingnhinfioi@nza A
virus. Humans could be directly infected with a purely Avian Influenza viuck, as H5N1, and
also serve as the mixing vessel for the exchange of virus genes. Additionakynpordry
human H3N2 influenza viruses are now endemic in pigs in southern China, and can retissort wi
Avian H5N1 viruses in this intermediate host (Li, Guan, Wang, Smith, Xu, et al., 2004; Potter
2001). This finding gives human infections with H5N1 added significance as a wagnag s
that a pandemic may be imminent.

In late 2008 there were outbreaks of Avian Influenza in India (Special Correspa2@i@si,
Egypt (United Nations Office for the Coordination of Humanitarian Aff&@08), and Hong
Kong (Schnirring, 2008). In January 2009, another outbreak of bird to human transmission of
Avian Influenza occurred in China, and close contacts of the affected were queatanti
(Travelers warned to be aware of avian flu outbreak in Ch2@89). Although these outbreaks
primarily affected poultry and other birds, the threat of human-to-human fssiemis

considered imminent by health officials (World Health Organization, 2005). Thadpf the
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virus through human vectors would cause serious health and economic consequencesgevastati
populations world-wide.

Populations Most At-Risk

Although a pandemic would affect populations around the world, those at highest risk for
contracting influenza first are low-income populations. Influenza is a higtagtious
respiratory disease transmitted by the inhalation of microdroplets (Kekz&viBrydak, 2000),
and adults and children of lower socioeconomic status (SES) are at higher riskffi@tyof
communicable diseases, particularly respiratory illnesses (Cohen, 1999). Hasdacrisk can
be explained in two ways. The first is that people with decreased SES havest&eassure to
infectious agents. Lower SES families live in more crowded conditions amdhafie more
children. Both of these conditions are conducive to the spread of infectious agents. Poor
environmental sanitation and poor hygienic practices may also increase expusagepoor
and less educated groups (Cohen, 1999).

The second explanation is that the impacts of lower SES may alter the butitys@fight
off infections. Those with lower SES may lack information about vaccination, laeksito
medical care or be unable to afford seasonal flu vaccinations which boost the isysi@ne's
ability to respond to specific infectious agents and reduce incidence andysefvidiness.

Given the 2009 world-wide economic crisis, more people will be unable to accesalmarkc
or vaccinations making this at-risk group larger. Malnutrition may suppress itingniensystem’s
ability to fight off infections and contribute to poor host resistance. Othdhhmaktices
associated with increased risk of respiratory infection such as inadedpyateal activity and
poor sleep quality are also most prevalent among those with low SES (Cohen, 1999).

Additionally, lower levels of SES are associated with more stressfd\iénts, a risk factor for
9



upper respiratory infections (Cobb & Steptoe, 1996; Cohen, 1999). In 2007, approximately 13%
of the US population (39.17 million people) lived in poverty (Bishaw & Semega, 2008) making
this a large at-risk population.

Although a pandemic is likely to spread among low-income communities at a rapii is
important to note that other populations may also be at increased risk for conirdhiamya.
During the flu of 1918, it was not only the weak and infirm that were affectedomsilbf young
healthy people died as well. The age-specific mortality curve resdrati\W” with high
mortality rates in healthy young adults aged 20-40 years as welllassimless than five years of
age and those age 65 years and older (Glezen, 1996). For most pandemics, thosstatslgeate
are the elderly and the very young. These same people are, for the mostiparnatof the
transmission chain; they do not introduce influenza into the household. Epidemics adle spre
quickly by healthy susceptible school children, college students, and emplogedgpeho have
many daily contacts and are highly mobile (Glezen, 1996). Although young chittigmang
adults have been most affected, they are also the most likely to be in closeitfyrtaxi
household animals (World Health Organization, 2006a). It is still unclear whgtr@agas will
be most susceptible to the current Avian Influenza strain (Kuszewski &aBrg@00).

Health Impact

Major infectious disease outbreaks have killed more people than war (Gostim, Sapsi,

Burris, Mair, et al., 2002). Pandemics are global disease occurrencestadswittarapid
world-wide spread, health care system overload, inadequate medical suppliesnamieand
social disruption (United States Department of Health and Human Services, n.d.). Over 779
thousand Americans and 52.7 million people world-wide died from pandemics in 1918, 1957,

and 1968 combined. The flu of 1918 killed 675 thousand in the U.S. alone, and influenza killed
10



69.8 thousand and 33.8 thousand Americans in 1957 and 1968, respectively. Although increased
surveillance and use of vaccines have helped to mitigate more recent pandehding the
1968 Hong Kong Flu and 1976 Swine Flu (United States Department of Health and Human
Services, n.d.), extensive international travel and trade could cause rapididedgvwead of
novel influenza in modern times.

People infected with the current strain of Avian Influenza (H5N1) have showptayrs
ranging from typical human influenza-like symptoms (fever, cough, sore thrahmuscle
aches) to pneumonia, severe respiratory diseases, and other life-thgeatenplications. The
human mortality rate for those infected with H5N1 is 61% (United States Degrdrof Health
and Human Services, n.d.) and morbidity has occurred anywhere from a few days oeeks
after exposure (World Health Organization, 2006a). Prevention and preparedriaeskares to
implementing rapid and appropriate counter measures. In addition to health consegliances
pandemic, the economic consequences could be devastating, particularly givatetbetee
world-wide economy today.
Economic Impact
It is unclear exactly what the economic impact of a pandemic would be; howeearcleers
have modeled the potential economic effects of a future outbreak based on tiseoatfes flu
of 1918, predicting 89 to 207 thousand deaths; 314 to 734 thousand hospitalizations; 18 to 42
million outpatient visits; and 20 to 47 million additional illnesses in the U.S. £BlelCox &
Fukuda, 1999). The Congressional Budget Office (Congressional Budget Office, 20i@&)e=s
that 30% of all workers would become ill and 2.5% would die. With 30% of workers missing an
average of three weeks of work, the result would be a decrease in the US gross gwoukstic

of 5%. Between 18 and 45 million people would require outpatient care and economic costs
11



would total approximately $711 billion (2007 dollars) (Congressional Budget O235).
Even with a gross attack rate in the U.S. of 15%, there would be an estimated $&&hDf
billion (2007 dollars) in economic losses in the United States (Meltzer, et al., 199&gdnhcy
preparedness measures must be in place in order to mitigate both the health and economic
consequences of a pandemic.

Emergency Preparedness and Response
In the event of a public health emergency, Americans expect public health agertalee
action to limit morbidity and mortality (Salinsky, 2002). State and localheapartments will
have to take on the responsibilities of preparedness and response (Salinsky, 2002)émécpa
outbreak. Emergency preparedness refers to the readiness of a politidaitjarigo react
constructively to threats from the environment in a way that minimizes theveegatlth and
safety consequences of individuals and the integrity and functioning of physicalists and
systems. The achievement of emergency preparedness takes place thmmegissof planning,
training, and exercising (Perry & Lindell, 2003).

Emergency planning is driven by two objectives: hazard assessment anduidiore
Hazard assessment involves not only identifying threats that have previoestgafthe
community, but also employing technology that leads to prompt identification of new or
potential threats. In the case of pandemic influenza, the risk has been irdgalijied;
however, hazard assessment is an ongoing process through surveillance anidlegiyasthe
level of risk continues to be unclear. Risk assessment includes identifying antdrmgmisks
through inter-governmental partnerships among local jurisdictions and himrengental

authorities with greater available resources (Perry & Lindell, 2003).
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Risk reduction involves an examination of the actions necessary to decreasedtee dete
projected levels of danger and to identify the resources required for impiegnmise actions.
Since the available resources are rarely equal to the threat, this mleftees the remaining
level of danger considered to be acceptable. The decision to manage a padizaridrand the
level of protection to be sought draws upon technology and available interventions, but has a
political element. Funding and resource levels are allocated by govdragencies and require
buy-in from political actors who decide how resources may be used. Risk reduatidrem
viewed as the development and implementation of activities aimed at mitigatipargaheess,
response, and recovery (Perry & Lindell, 2003).

There are four components of all emergency management programdleggaf the hazard.
Mitigation includes activities that reduce the degree of long term risk to human lifeettyr
from hazardsPreparednesscludes activities that develop operational capabilities for
responding to an emergen®esponsécludes activities taken immediately before, during, or
directly after an emergency that save lives, minimize property dgaroagnprove recovery.
Recoveryncludes short-term activities that restore vital life-support systemmsmtimum
operating standards and long-term activities that return life to normaloi{Mtlin, 1985). While
these components are key factors in emergency management, the study lecbfodusted
specifically on planning and mitigation for pandemic influenza because witieritial
planning phase, drills and responses are more likely to fall short. Pandemics ardanajse
they occur in waves with extended periods of impact, unlike other disasters suchhagban
floods which have a short-term impact and long recovery period. Effective respepses!
upon international, national, state, and local reactions and integration between eash of the

levels of response.
13



Global Response

The World Health Organization (WHO) has a sophisticated international sameeilsystem

with hundreds of labs world-wide regularly reporting influenza informatiort¢P&001). The

WHO has mapped out a response plan with three objectives: to avert a pandemic, ttheontrol
outbreak in humans and prevent further cases, and to conduct the research needed to monitor the
situation and improve preparedness including the immediate development of a pandemic

vaccine. If human-to-human transmission of HSN1 or any other novel pandenndsstrai

discovered, the WHO will work with the affected country to contain and treat thedspire

disease (World Health Organization, 2006b).

When signs of human-to-human transmission are discovered, the WHO will impement
plan to control the outbreak as much as possible at its source by sending represeatati
investigate any potential novel disease outbreaks. Control measures wiplbenented by
physicians and public health personnel as well as first responders and wdkimblation of
clinical cases, identification and voluntary home quarantine of asymptonwgeaintacts,
administration of antiviral drugs, infection control in health care facilipesmotion of hand
and cough hygiene, and domestic cleaning to reduce transmission (World Healtliz&tion,
2006b).

Domestic Response

The National Response Framework defines how the federal government will respond t
domestic situations in which the President has declared an emergency. Mmbisdri identifies
the Department of Health and Human Services (DHHS) as the primaryl fagenay

responsible for the medical and public health response to emergencies {SaD@&R. While
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DHHS will take the lead in a federally declared emergency, it will depend tgtenesid local
agencies for “on the ground” responses prior to and after such a declaration.

The federal government has published recommendations (Centers fore[ised0l and
Prevention, 2006c), created a web site (United States Department of Healthraad Services,
n.d.), and conducted evaluations (Centers for Disease Control and Prevention, 2008) to help state
and local governments prepare for a pandemic. Additionally, millions of dollardkawe
granted to states since the late 1990’s for public health infrastructureegrasiquiness (Salinsky,
2002). In order to assist states and localities in planning for a pandemic, the §GtstaBstrict
of Columbia, three local jurisdictions (New York City, Chicago and Los Angatesi@), five
U.S. Territories, and three Freely Associated States of the Pacificl $&#% million in
cooperative agreement emergency supplemental funds to help create apd fill tyeeir
pandemic influenza preparedness plans and to test these plans. Phase one of funding, $100M,
was announced January 12, 2006. Phase two, $225M, was announced July 11, 2006. In August
2007, a supplemental $75M was announced as well (United States Department ofridealth a
Human Services, n.d.).

The federal government has offered funding, guidance, and written neateraasist in state
and local pandemic planning (Centers for Disease Control and Prevention, 2006a, 2006c; United
States Department of Health and Human Services, 2004, n.d.) however, because states have
different needs and populations, federal agencies have offered limited sigreduring the
plan writing process. The states’ role will be to coordinate both the local deréifeesponse,
and state health departments must have specific policies and procedures priplao the
onset of illness. States have the primary responsibility for protecting altb had welfare of

their citizens and are ultimately responsible for responding to a public healthese
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(Salinsky, 2002). In the event of large scale illness, written plans should allotreddienal
responders the ability to react appropriately with minimal experiencaioing. Although the
implementation of state plans will vary by location, there are certderiarthat should be
universally addressed in the creation of such plans.

Most states have a single agency that takes “lead” responsibiliméygency preparedness
and response activities. The nature of such agencies and their lines of authgrivyttrey all
fall into one of five types of organizations. Authority in all cases is legastatéhe governor, but
is operated in: 1) the executive office, or delegated 2) to a civilian department, 3adjutiaet
general, 4) to the state police, or 5) to a council which oversees departmivitadsac
depending on the type of emergency (McLoughlin, 1985). For example, in a crineél at
police would take the lead on responding and investigating the event, while the response to a
disease outbreak would be delegated to the health department. Communicablehtisa@ssgo
not affect communities in the same manner as other disasters such as flodmisgdom
tornadoes, and the like. The lead agency differs in disease outbreak events. Comenunicabl
disease threats are managed by state health departments in coordinatibe @éhters for
Disease Control and Prevention (CDC) with the assistance of typical emergsponders,
such as emergency management agencies, police, and the health car@syistenStates
Department of Health and Human Services, n.d.).

The state has emergency responsibilities that local governments do not stiberéodsl
responders are first at the scene of an emergency, they have limitedesdouespond to a
large-scale event. The state is in a unique position to gage the emergency neahageuns of
its political subdivisions because of its oversight of and relationship withéawalgency

management agencies (McLoughlin, 1985). Additionally, the state cars #ssesn resources
16



and those of the federal government, and facilitate the acquisition and applicatieseof t
resources. State governments also give direct guidance and assistanakjtwisdictions in
program development and channel federal guidance and assistance to comruaitiesor
emergency, the state ensures a coordinated response through the combinexf kféattsstate,
and federal agencies and private sector organizations (McLoughlin, 1985).

Local governments such as municipalities and counties maintain initial rdspyn®er
responding to a disaster. Local public health agencies are on the front lines of regpmadi
disaster and must work with other first responder agencies including pokcesrfiergency
medical services, hazardous materials teams, physicians and hospitals io prdpare for
disasters (Salinsky, 2002). When an emergency occurs, these jurisdictions assess the
damage accurately and submit requests for assistance to state eme¥pecey sffices and the
governor (Waugh, 1994). The nature of the emergency planning process for loadlities
correspond to the size of the community in which such planning takes place (Rénge&,
2003). Larger communities with more elaborate government structures, inaressaedes and
personnel, and higher staff turnover, tend to depend on formalized processes and rely more
heavily upon written documentation and agreements (Perry & Lindell, 2003). llesmal
communities, the planning process may rely more heavily upon informal, perdatiahships
for risk identification, assessment, and reduction (Perry & Lindell, 2003).

The limited resources of most local governments make emergency managéfioceitt di
because disasters often cross jurisdictional boundaries and demand more resauitoeslt
governments typically possess. Local officials are almost alvisgyrst responders to
emergencies and have legal jurisdiction until they ask for outside assi@témaegh, 1994).

Local emergency management efforts are difficult because of the tivafrbazards and
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disasters, low salience of emergency management, resistance to plamthiagwdation, lack of
political constituents, uncertain risk for hazards, technical complexigspbnse efforts,
jurisdictional confusion, economic and policy challenges that impede governmensiexpand
limited capacity to implement and maintain emergency management sygvaongh| 1994).
Response Elements

While there is no “model plan” that will serve every community effectiviblgre are some key
elements to general preparedness planning. Perry and Lindell (2003) outline Lidetines
for preparedness planning: 1) emergency plans must be based upon accurate krodwhedge
threat and of likely human response; 2) plans should encourage appropriate actions by
emergency managers; 3) plans should acknowledge that all disastersiymeaté&c changing
environments and jurisdictions cannot plan for all contingencies; 4) plans mussadties
organizational coordination; 5) plans should integrate strategies for individuallbazia a
comprehensive approach for multi-hazard management; 6) plans should have a training
component; 7) plans should provide for testing proposed response operations; 8) planning is a
continuous process; 9) planning is almost always conducted in the face of confliesiatahce;
10) emergency plans should recognize that planning and management are diffeteod and
that the test of plans rests with their implementation during an emergenoy.tiidise issues

must be kept in mind during planning for any hazard.
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Pandemic Preparedness Recommendations
In pandemic planning, government agencies have looked to the CDC for guidance imgplanni
for this specific hazard. The ten principles noted above have been incorporated@to CD
recommendations along with specific areas that should be included in all stateand |
pandemic influenza plans. A pandemic will not recognize state borders, and thebemus
consistency across plans to ensure an effective and coordinated response tinbreak
occurs, there is no way to truly evaluate pandemic response plans; howeveosgible to
evaluate the steps that have been taken to be prepared. Each of the domains recomntemnded by
CDC (2006c) in its State and Local Pandemic Influenza Planning Cheikhsited and

explained below (See Table 1):
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Table 1. Centers for Disease Co

ntrol and Prevention State and Local Pamdieminzé

Planning Checklist Domains (Centers for Disease Control and Prevention, 2006c¢)

Domain

Description

Community Preparedness
Leadership and Networking

Working with other organizations and jurisdictions to
ensure responsibilities are clearly delineated.

Surveillance

Domestic and international surveillance systems that
identify prevalent strains and characterize their effect on
human health are imperative for detecting and treating
influenza.

Public Health and Clinical Labs

State lab capacity for detecting noa@isof influenza
can reduce the time between detection and treatment of
influenza.

Health Care and Public Health | Preparedness will require building new partnerships with the
Partners medical community, law enforcement and public safety,
emergency services, disaster-management personnel, and
government officials (Khan, Morse & Lillibridge, 2000).
Infection Control and Clinical Health care providers are essential in the detection of an
Guidelines initial case of novel or pandemic influenza in a community.
Vaccine Distribution and Use Vaccines are probably the most effective measure to reduce

morbidity and mortality during a pandemic (Oshitani,
2006).

Antiviral Distribution and Use

Antivirals are expected to be effectivenagpandemic
influenza and will be the only available pharmaceutical
intervention until vaccine production (Oshitani, 2006).

Community Disease Control ang
Prevention

Prior to antiviral and vaccine availability, preventive public

health interventions will have to be utilized to reduce the
spread of disease.

Public Health Communications

Risk communication during an emergency ialcriti
element in responding quickly and appropriately to a pul
health threat.

nlic

Workforce Support: Psychosocig
Considerations and Information
Needs

lin the case of pandemic influenza, particularly before a
vaccine becomes available, all health responders are lik

ely

to experience high levels of stress.

Community Preparedness Leadership and Networking

Traditionally, responders, organizations, and authorities may work together fasthienfe

during an emergency. Collabora

with communications, ambiguity

tion between these disparate groups can dfterdl#eculties

of authority, and poor utilization of special resBaeh

difficulties can be overcome when there is consensus and cooperation among ooganizati
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before an event happens. Consensus occurs when each organization understands its purpose, its
role, and the role of other organizations (Lindell & Perry, 1992; Tierney, Lindellr& F2001).

An important part of the planning process includes working with other organizations and
jurisdictions to ensure responsibilities are delineated clearly in the evenlisdster. The time

to do this is before an event happens, not during one.

The CDC (2006c¢) recommends that each state maintain a pandemic preparednegs&ommit
with key stakeholders; however, they leave it to the states to decide who corhposes t
committee. Timelines, deliverables, and performance measures should be intlakied i
planning processes as well as compliance with the National Incident Ma@atig8ystem
(NIMS) and maintenance of an Incident Command System (ICS).

NIMS and ICS are federally created and mandated incident response efticairare
utilized during a multiple-agency response to ensure integration among esgensies and
personnel. The NIMS uses a systems approach to integrate the besimg prastesses and
methods into a unified national framework for incident management. All first respageiecies
are required to utilize and train staff and volunteers in the NIMS system. NiM&itsenclude
a unified approach to incident management; standard command and managementssiaackture
emphasis on preparedness, mutual aid and resource management. Similar to ISIM%, IC
hierarchical organizational structure used to organize emergency responaeesiargency.

ICS is scalable to each emergency and can be used to integrate muipphelezsagencies into
a unified response system (Federal Emergency Management Agency, 2007).
The CDC (2006c¢) also recommends, among other things, that jurisdictions formalize

agreements with their neighbors, maintain a demographic profile of the compnmpiement a
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process for resource requests, identify agencies with the authority tenerlan emergency

plan, and ensure the plan is scalable.

Surveillance

While community preparedness, leadership, and networking are necessargricergiéncy
preparedness and response scenarios, domestic and international surveiltantethgs

identify prevalent strains and characterize their effect on human healthydcedetecting and
treating influenza (United States General Accounting Office, 2003). Thieiris of Avian Flu

that took place in 1997 stressed the role of surveillance in detecting diseasaksutbre
(Kuszewski & Brydak, 2000), and surveillance must be a key component for any public health
preparedness plan (Centers for Disease Control and Prevention, 2006c).

Holmberg, et al. (2006) found that most states rely on National Sentinel Physician
Surveillance (NSPS) and/or the 122 Cities Mortality Reporting Systemeainponia- and
influenza-related deaths for flu surveillance. Approximately 260 physicrangs@the country
report the total number of patients seen and the number of those patients with iAfkeenza
illness by age group to NSPS each week (Centers for Disease Control\atiBne 2005).

As part of its national influenza surveillance effort, the CDC receives weekitality
reports from 122 cities and metropolitan areas in the United States within 2-3froeelkke
date of death. Mortality reports, compiled by the Epidemiology Prograiced&PO) of CDC,
summarize both the total number of deaths occurring in these cities/artbagesk, as well as
the number due to pneumonia and influenza (Centers for Disease Control and Prevention, 2005)

According to DHHS (United States Department of Health and Human Services sifi@4)
surveillance responsibilities include: Continuing to employ coordinators toesvers

improvements in influenza surveillance (e.g., virologic, outpatient, hospitahzatnd mortality
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surveillance); conducting influenza surveillance year round; implementimgneed surveillance
for detection of the first U.S. cases of novel virus infection; isolating andmngtinfluenza
viruses year round; and improving capacity for rapid identification of unusualnaéiusrains.
Additionally, states must submit weekly reports to DHHS to ensure continuednanibf
influenza. The CDC recommendations also suggest states focus on incceasicity for rapid
identification of novel strains, sharing data from surveillance systems,aakehty information
daily during a pandemic (Centers for Disease Control and Prevention, 2006c).
Public Health and Clinical Laboratories
State lab capacity for detecting novel strains of influenza can reducethbdtween detection
and treatment of influenza. A 1995 survey found that 10 states (20%) had no state public healt
laboratory capacity to isolate viruses and 13 states (25%) reported no alslitytype influenza
isolates (Gensheimer, Fukuda, Brammer, Cox, Patriarca, et al., 1999). Morb/rélcer@DC
noted that there has been an increase in the number of Bio-Safety Level bab8 fabs in
2001 to 139 labs in 2005 and 150 biological Laboratory Response Network (LRN) reference labs
up from 91 labs in 2001 (Centers for Disease Control and Prevention, 2006a). However, it is
unclear which states had increases based on the CDC report. Gaps in lab napsdty
addressed in order to ensure state lab ability to detect novel strains of influenza

Current CDC recommendations list the following for lab preparedness: planning for
laboratory surge capacity to meet diagnostic testing needs during a parasassing lab staff
testing proficiency for isolating novel influenza strains, and informing ¢ingcand personnel
about proper protocols for safe specimen collection and testing (Centeisdas®Control and
Prevention, 2006c¢). The CDC does not offer recommendations for how to implement these

recommendations, but only recommends that they be addressed.
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Healthcare and Public Health Partners

Preparedness will require building new partnerships with the medical commawity, |
enforcement and public safety, emergency services, disaster-managers@mgleand
government officials (Khan, et al., 2000; Morse, 1995). Public health preparedness depends i
large part on private clinicians who are trained to recognize emergendiossitand report
suspicions to public health officials (Salinsky, 2002). The CDC specificallyséscon
partnerships between public health and clinical medicine for pandemic flu phepsse
Recommendations include focusing on surge capacity and mortuary provisiongjmrajnt
rosters of emergency healthcare personnel, and having open communication between publi
health and healthcare providers to ensure information is shared between bot{Geaoters for
Disease Control and Prevention, 2006c¢).

Infection Control and Clinical Guidelines

Healthcare providers are essential in the detection of initial cases ofan@agidemic influenza
in a community. Early identification and isolation of cases may help slow thedspirenfluenza
within a community. After identification of a novel influenza strain is madey&tiealth
authorities at the CDC are responsible for alerting the media, healthirdepts; and clinicians.
Clinical awareness of novel or pandemic influenza disease can also betheiitual patients as
rapid diagnosis and initiation of treatment can avert potentially severeicatigris. However,
detection is complicated by the lack of specific clinical findings and coniatigravailable
laboratory tests that can rapidly distinguish novel or pandemic influenza froomakasluenza.
In addition, neither the clinical characteristics of a novel or pandemic mafugrus strain nor
the groups at highest risk for complications can necessarily be definedhzefd. Therefore,

both individual clinicians and health care institutions face significant chaiengg) quickly
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identifying and triaging cases, 2) containing the spread of infection, 3) baegiamiefficient and
comprehensive workup, 4) initiating antiviral and other supportive therapy, and H)atimiy
clinical complications (United States Department of Health and Humaic&gr2005).
Healthcare providers play an important role in the detection and treatmentdehpua
influenza, and their functions must be included in any written pandemic influearzalple
CDC (Centers for Disease Control and Prevention, 2006¢) recommends that 80%ia&frontl
healthcare personnel be reached by the Health Alert Network which requatifigs key
stakeholders about emerging health threats. Additionally, written plans should includgopovi
for messages being disseminated to educate healthcare providers, anddtaviaccess to EPI-
X, a CDC web-based communication system where epidemiologists canefxebbnge
information about health issues and trends in their communities. States ant$focalgt have
sufficient resources to ensure their clinicians have access to up to datasitndn about
potential viral threats.
Vaccine Distribution and Use
Vaccines are probably the most effective measure to reduce morbidity aiatitgnduring a
pandemic (Oshitani, 2006). However, the impact of vaccines, though potentety gmains
to be demonstrated. In 1957 and 1968, vaccine manufacturers responded rapidly, but limited
production capacity resulted in the arrival of inadequate quantities too late tarhampact
(World Health Organization, 2005). The vast majority of proposed expenditures in the $6.7
billion federal influenza plan are devoted to medical countermeasures with $4:7 dlititted
for cell-based vaccine technology and stockpiling of experimental vacaoic&1a4 billion for

antiviral medication. However, vaccines are not likely to be availalileeaarly stages of a
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pandemic (Oshitani, 2006). Stockpiling experimental vaccines may tie up resthateould be
used to reduce transmission rates by implementing other public health interventions.
Currently, the precise antigenic properties of a pandemic strain cannedhequ, so
available vaccines may be poorly antigenically matched to the pandemic virusabtariofy
capacity, the ability of candidate vaccine strains to grow well in eggs,@odibal safety
containment of parent strains for vaccine development are all problems to beedtldress
Additionally, a major concern with using a live, weakened form of the virus in laenzia
vaccine is the risk for reassortment of the vaccine virus with a circuiafingnza virus. This
reassortment could result in a novel subtype of influenza that could spread in the human
population. The risk for reassortment must be carefully considered beforeiardecisade to
introduce a live, attenuated vaccine in a threatened pandemic (Luke & Subbarao, 2006).
In 2005, a $62.5 million Federal contract was awarded to Chiron Corporation to manufacture
an Avian Influenza vaccine designed to protect against the H5N1 influenza vimsHtea
contract built on the DHHS’ plans to buy enough H5N1 influenza vaccine for 20 million people
and enough influenza antivirals for an additional 20 million people. Supplies of vaccine and
antiviral treatment will be placed in the nation’s Strategic Nationakilecwhere they will be
available for use should an influenza pandemic occur. The number of individuals who could be
protected by the newly contracted vaccine is still to be determined by ongaingldtudies
(United States Department of Health and Human Services Press Office, RG®binclear who
will pay for mass vaccinations if and when they become available for thenregh200 million
people. The cost of creating the vaccine may be millions of dollars and it is unknanvaié
insurance, Medicaid, or Medicare will pay for it. There are also millinsminsured who may

not have access to the vaccine if distribution is not publicly funded.
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The CDC offers a number of recommendations for addressing the use of vacciats in st
pandemic preparedness plans including: having a plan for distribution, use, and moteoring t
effectiveness of vaccines; tracking the number of vaccine re@pidentifying vaccine priority
populations; creating a distribution plan and including security and lagadtidistribution and
maintaining the vaccine itself. Addressing the needs of vulnerable and haattopopulations
are also important recommendations.

Antiviral Distribution and Use

Antivirals are expected to be effective against pandemic influenza argeviiie only available
pharmaceutical intervention until enough vaccines are produced (Oshitani, 2006 aréhere
variety of antivirals that have been considered for use at the onset of a pandearntadine
and rimantadine share properties as antiviral agents useful in a pandeatiorsifHayden,
1997). However, the current production capacity within a six to 12 month period for thgse d
in the United States is approximately 250 million doses. This is estimated to fieiargughort-
term treatment for 5%-10% of the general population or seasonal prophylaxis $$@od&®#6

of the high risk population. Both antivirals may have severe side effects and thetzekav
relatively few studies that have assessed the prophylactic activitgsd tlrugs in a pandemic
situation. Amantadine and rimantadine have been shown to be therapeuticaliyeeiifec
initiated within 1-2 days of symptom onset in young, previously healthy adultgveowt has
not been established whether treatment is effective in severe influenzaeantprg influenza in
high-risk populations. Another issue regarding these drugs is viral dretares. Patients who
are treated with amantadine and rimantadine may shed resistant virustbtaapose problems

for others (Hayden, 1997).
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Ribavirin, a synthetic nucleoside, has a broad antiviral spectrum, but its poskikléva
managing severe influenza needs to be addressed in a controlled trial. Nelasen{NiA)
Inhibitors have also been considered as a prophylaxis for pandemic flu. Intsaadsahistered
zanamivir is associated with potent antiviral effects and protection agepestraentally
induced influenza A infection and illness in humans. Additional studies must be contpleted
assess appropriate dosage levels and production capacity. It is also uncettaén parécular
combinations of antiviral drugs can reduce the emergence of a drug-registaifHayden,
1997).

Shortage of supply and high cost of antiviral medication are still majorgrféctors in
amassing large stockpiles (Oshitani, 2006). The federal government is gusteakipiling
antivirals for each state based on population. Its goal is to stockpile enough arfvied% of
the population. In addition, it is making 31 million courses available for state pansithsa
federal subsidy of 25% (United States Department of Health and Human Senvite States
that are wealthier will be able to purchase more antiviral medicatiomshés poorer
counterparts. Also, it is unknown how many courses of anti-viral medications wilededé&
prevent or mitigate the symptoms of pandemic flu. If each individual needs multiptespur
antivirals may quickly run out. Another important consideration is the possiblgence of
resistant strains which would leave antivirals useless (Oshitani, 2006).

The CDC offered recommendations to states for antiviral planning. State paricitueinza
plans should include a plan for distribution and use of antiviral drugs via the StratigicaN
Stockpile and should test the operational plan for antiviral procurement. Statesalkoulave
a contingency plan for unlicensed antiviral drugs (Centers for Disease Conti®tevention,

2006¢). Although not included in the CDC recommendations, because of the limited supply of
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antivirals, priority populations such as first responders, medical personnel, archaatbtin
officials should be decided upon, as should the payment mechanism for antivirals.
Community Disease Control and Prevention
In 1999, the federal government enacted the Public Health Service Act whichzaghioe
“apprehension, detention, or conditional release” of individuals for a small numbeeaseks
listed by executive order including cholera, diphtheria, infectious tubersuj@siow fever,
viral hemorrhagic fevers, SARS, and novel influenza virus with pandemic potéakat(tive
Order 13295", 2003). These regulations would empower the CDC to provisionally quarantine ill
passengers from the US or abroad for up to three business days, and to orderafufiinguan
the grounds of a reasonable belief that a person or group is in the qualifyingfstage o
guarantinable disease (Gostin, 2006). Federal containment powers are reserved/éntiohs
at US borders and to mitigate interstate spread of infection (Gostin, 2006).

It is clear that vaccines and antivirals will likely not be available abtiset of pandemic flu.
In the meantime, preventive public health interventions will have to be utilized teertdduc
spread of disease. Community containment strategies, including isolation, quaraotindags,
and increased personal and medical institution hygiene are fundamental pukticezaures
used to control the spread of communicable diseases (Centers for Diseaskaddntr
Prevention, 2004). These strategies all have the primary goal of prevensog-p@iperson
spread of illness by separating those with disease or at increased dekdtoping disease from
those at lower risk.

Isolation refers to the separation of ill persons with a communicable diseasthérse who
are healthy. Isolation not only prevents transmission of infection to others, ®atlaiss for the

focused delivery of specialized health care to ill persons. Quarantine is thetisepar
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restriction of activities of persons who are not ill, but who are believed to have sedto a
communicable disease and are at highest risk of becoming infected. Commuraiilyraent
measures may be applied to groups of persons or to communities during outbreaksrcteta
by extensive transmission. These interventions range from measures asersweial distance
among community members to community-wide quarantine (Centers faseis®ntrol and
Prevention, 2004).

Quarantine and isolation can often be complementary in disease mitigation. (@earant
measures were applied in several countries during the flu of 1957 postponing the anset of
epidemic by weeks or months (World Health Organization, 2005). When isolation istineffec
the use of quarantine will be beneficial when there is significant asymptdnaasmission and
if the asymptomatic period is neither very long nor very short (Day, Parkasla@dumel & Wu,
2006). Quarantine would separate those who have been exposed to the disease but have not
become symptomatic in order to ensure they do not become ill or spread the diskaseTte
success of isolating symptomatic individuals and tracing and quarantiningdhects is
determined as much by the proportion of transmission occurring prior to the onsetcaf clini
symptoms as the inherent transmissibility of the etiological agentt@iséimation of the
proportion of asymptomatic and presymptomatic infections is achievable bytdoatatg
which should be a priority during an outbreak of a novel infectious agent (Frasgy, Rile
Anderson & Ferguson, 2004).

Efforts that reduce disease reproduction numbers in the source region andraegkre t
restrictions are most effective for delaying a local epidemic and cddldeveral months to the
delay. Border screening for symptomatic infection, wearing protectivesnaasing travel,

promoting early presentation of cases arising among arriving passengjens@erate reduction
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in travel volumes could increase the delay by days or weeks (Becker, 2004; Caley, 8e
Philp, 2007).

Social distancing can also be effective in reducing the spread of influenzadifgciar the
WHO (2005), the temporary banning of public gatherings and closure of schools are pptential
effective measures that would not have to be imposed for long periods of time. Suclemeasur
could buy enough time to begin manufacturing of a vaccine as well as flatepitiemiological
peak, distributing cases over a longer period of time.

For influenza as infectious as the 1957-1958 Asian flu, closing schools and keepingchildre
and teenagers at home can reduce the attack rate by >90%. For more ins¢&insisor
transmission that is less focused on the young, adults and the work environmentarhsst als
targeted (Glass, Glass, Beyeler & Min, 2006). Public health interventiongtsiea local
defenses against a highly virulent strain in the absence of vaccines ancladrtixgs.

Although selected public health interventions including infection control and isolation of
patients could slow the initial spread of a pandemic, allowing more time for respeasares
to be implemented, the discussion about public health preparedness measures hasdmken limit
An international conference convened by the NIH’s Division of Microbiology and lotect
Diseases, National Institute of Allergy and Infectious DiseasesINI&n pandemic influenza
was devoted only to antivirals and vaccines. The overall goal of the meeting was#senc
pandemic preparedness by focusing attention on the research approachesltmgg@ndemic
influenza; however, there was no discussion about public health prevention measures (Moto,
lacuzio & La Montagne, 1997).

However, the CDC does include community disease control and prevention measures in its

state preparedness plan recommendations. States should have a plan to inaedtigatéain
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potential cases; and a plan for isolation and quarantine noting who has the authority to
implement such measures. Also included in state plans should be methods for supporting the
contained, an operational plan for restricting movement, and a plan to inform citizemat a$ w
happening and why.
Public Health Communications
Communication during an emergency is one of the most important elements in responding
quickly and appropriately to a threat (United States Department of Health arahtBervices,
2004). Communication includes coordinating with public and private partners, training
spokespersons, and implementing community resources (Centers for DiseaskaDdntr
Prevention, 2006c¢). Risk communication is defined as the interactive process of exchange of
information and opinion among individuals, groups, and institutions; and it often involves
multiple messages about the nature of risk or expressing concerns, opinion,jonsdagisk
messages (United States Department of Health and Human Services, 200®) alDpandemic,
the media and the public will look to scientists, politicians, and health officiaisfbrmation
about their risk of contracting illness and what to do to keep their familiesyealth

Public officials can take steps in advance of an incident to better pgpaneunities, risk
managers, government spokespersons, public health officials, the news medigans)yanc
hospital personnel to respond to the challenges of managing such crises (lxésd St
Department of Health and Human Services, 2002). The CDC (2006c) recommendsdbat sta
plan and coordinate emergency communication activities with public and privaterpattain
spokespersons, train staff about risk communication, maintain lists of key stakgholder
implement community media resources, and include provisions for a redundant comounicat

system.
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Workforce Support: Psychosocial Considerations and Information Needs

First responders have specific mental health needs because of theisionnredisaster work
(Bradford & John, 1991; Deane, Steadman, Borum, Veysey & Morrissey, 1999). Ambulance
personnel experience general psychopathology, burnout and posttraumatic sy(Aeaarsder
& Klein, 2001). Rescue, fire and medical personnel and police officers who trexasvid
emergencies have high levels of stress as well (Durham, McCammadis8nAlL986; Marmar,
Weiss, Metzler, Ronfeldt & Foreman, 1996; Myers, 1995). In the case of pandeminzaflue
particularly before a vaccine becomes available, all health respondékelgreo experience
similar mental health issues as first responders. The CDC (2006c) recomhadraiates ensure
the availability of psychosocial support services, develop a workforce mesilprogram, and
develop public mental health messages.

The CDC recommendations are useful for guiding state planning, but measstaigsf
include these recommendations in their plans has been inconsistent at best. ¥ dldtoth
measure state plan inclusion of these recommendations, and evaluate the fdatay gradict
inclusion of such measures.

Measuring Preparedness
Preparedness is defined as the capacity of the public health system to rechidéyvand
mortality arising from intentional terrorist attacks, large-saaesmission of naturally occurring
agents, or natural disasters. Measuring preparedness presents a vahealgoges.
Traditionally, public health preparedness has been considered in a “struckceespoutcome”
framework (Nelson, et al., 2007). Structures include personnel, equipment, training,
leadership/organization, planning, and exercises/corrective actionsss&sege the activities

executed during a public health emergency response, including mass prophsdéatien and
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guarantining, public communication, and others. The outcome of the response is the nm@@ntena
and restoration of affected populations’ health status.

The challenge in measuring pandemic preparedness is threefold. First, mandeeaty
occur. An ideal way to evaluate preparedness would be to compare planning actiatiest
response activities (Perry & Lindell, 2003), but given the rarity of such evkistsends not to
be an option (Stoto, Savoia, Biddinger & Koh, 2008). Second, the range of activities njeiessar
ensure an appropriate response is extensive and difficult to measure. Writtear@dnesinitial
step to pandemic planning, but activities and drills are necessary to ensuectaveefésponse
to any emergency. Clear objectives for each of these steps are tiffidefine objectively and
clearly (Perry & Lindell, 2003; Stoto, et al., 2008). Third, public health systeensoamplex and
depend on multi-jurisdictional and multidisciplinary approaches (Stoto, et al., 2008; Waugh,
1994). In most “traditional” emergency events public health acts as a support tmetiwr
responders; however, in a pandemic, public health will act as first respondersl aiegavthe
support of local, state, and federal jurisdictions and response agencies. Bedaigsse of t
measuring the complex interplay between these agencies is difficidaandt be extrapolated
from other response evaluations.

Preparedness for any emergency involves a coordinated and continuous pro@essraj pl
and implementation that relies on measuring performance and taking igerestion (Lurie,
2007; Perry & Lindell, 2003). While pandemics have unique features that make theendiffer
from other disasters, in terms of consequences and planning milestones, teendantes
across emergencies (Perry & Lindell, 2003), thus the planning procesksifazaids has been
similar (Lindell & Perry, 1992). There have been four approaches to measuepagguness

based on this definition. The first two approaches focus on infrastructure andieapeltile the
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second two focus on capabilities. Capacities refer to the resources thatdealth system has
to draw upon, while capabilities describe the operational activities the public bgstém can
undertake to effectively identify, characterize, and respond to emergedinas et al., 2008).

The first approach, thenstructured assessmestthe simplest approach and occurs when a
knowledgeable party judges how prepared the system is for a public healtjeeoysor the
impact of preparedness activities undertaken (Stoto, et al., 2008). Reviews conglucted b
government agencies (Centers for Disease Control and Prevention, 2008; NationabfSover
Association, 2008), nonprofit agencies (Trust for America’s Health, 2006), adenaica
researchers (Katz, Staiti & McKenzie, 2006; Savoia, Rodday & Stoto, 2009; Wright,20@E8)
focused on general preparedness as well preparedness for specific. Mhdedthese types of
assessments can be informative, there are a number of drawbacks to them. Ssoteatse
often lack a logical framework or are not clear in addressing the event fdr whiare
preparing. Additionally, the results are often biased if based on self-repodedatibn. This
type of assessment also may include subjective measures that drerbtse perceptions and
experience of the emergency planner completing the assessment, makfioylit i measure
progress over time (Stoto, et al., 2008). This is a reflection of a lack of standartiadg, c
defined measures for assessing preparedness.

The second approadyentories and capacity instrumeniisvolves standards-based
assessments that ask whether agencies have undertaken preparednéss @cinet specific
functions (Stoto, et al., 2008). Instruments and measures have been proposed for sgeific a
including disease surveillance (National Association of City and County Heidikia(s, 2004)
and epidemiology (Council of State and Territorial Epidemiologists, 2006), whiée ot

instruments focus on preparedness more generally (Holmberg, Layton, Ghiwgageher,
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2006; National Association of City and County Health Officials, 2008) or include capacit
reports which are often presented in terms of a report card (Levi, Vintegusent & Segal,
2008b). Inventories suffer from some weaknesses. The biggest weakness is {hissinee an
evidence base linking capacity with the intended capabilities. Previossirasahow little
consistency in what defines “preparedness,” how it should be measured, and relgctiveubj
capacity measures as self-reported by response agencies. Good measubesahearly
operationalized with required data elements explained (Stoto, et al., 2008).

Proxy eventprovide an opportunity to directly observe the public health system’s response
to events such as anthrax, SARS, Hurricane Katrina, food-borne illness outbreaksomaldea
epidemics. Learning from proxy events can occur via a variety of methamsk-backs” are a
simple approach of limited cost that consist of retrospectively analyzspgmnses to public
health events (Aledort, Lurie, Ricci, Dausey & Stern, 2006; Stoto, et al., 2008). Another
approach includes preparedness assessment activities during routiniesetiv processes
(Nelson, Lurie & Wasserman, 2007). The benefit of studying proxy eventsl@skvaluating
the actual public health system in practice and its emergency responisiitegpaVeaknesses
include the rarity of large-scale events that stress the systenil as we inability to assess
alternative outcomes had the response been different (Perry & Lindell, 2608h\1.994).

Drills and exercisesan act as proxies for actual emergencies and raise awareness, enable
planning and training, and provide an opportunity to identify how the public health system would
respond to an actual event (Stoto, et al., 2008). Well-designed exercises sampakke health
system performance, reveal gaps, uncover weaknesses, and clarignobtesponsibilities

(Biddinger, Cadigan, Auerbach & al., 2008). While exercises offer promising rfarans
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evaluating preparedness, it is not clear how best to use them to objectivedjiatrig measure
public health system preparedness (Stoto, et al., 2008).

An ideal measurement would include all four elements; however, because widespread publi
health emergencies are rare, few opportunities exist to test what is cahsidgred response
against real life experience (Nelson, et al., 2007). Instead, previous evaduzve addressed
one or two elements of the measurements at a time.

Previous Studies
There have been a variety of studies that aim to measure state pandemedpessa Holmberg
et al. (2006) reviewed 49 written state pandemic influenza response plans sAattand
reviewed state plans to assess if states addressed and to what extertioracsimaeillance and
detection, and community containment activities. Holmberg et al. (2006) found thastakés
tend to focus on vaccination strategies and surveillance and detection, there idevioigeheity
in state plan containment measures. States generally follow Advisory @emon
Immunization Practices vaccination priorities, and depend upon National Sentsgi&h
Surveillance and other passive surveillance systems to alert them of potsdaaties.
Additionally, few states explain nonpharmaceutical community interventionsfloenza
mitigation.

While Holmberg (2006) and his colleagues analyzed three focus area® qiastdemic
influenza plans, they did not define measures to evaluate state written pan@emic pl
preparedness. The researchers did not explain their methodology except for nodfg that
publicly posted plans were reviewed. It is unclear from where the measoresnd why those
specific measures were chosen. It appears that the study was pptetatery in nature,

making replication difficult. Clearly defining measures to assess wpttn preparedness can
37



offer states a concrete, quantitative way to evaluate their preparédtiessternally, compared
to other states, and over time.

Holmberg, et al.’s, (2006) study of state pandemic flu plans offered insighturtafining,
but only reported on state trends in containment measures rather than a comdébeksit all
of the factors that go into plan preparedness. Since written plans are thefirgiward state
preparedness, analyzing written plans can help offer an initial portraftio states have
addressed the minimum recommendations for pandemic preparedness. Infoatnatiogaps in
planning can help guide policymakers in their funding decisions. States theastrprepared
may need additional support to attain similar preparedness levels to theirpatdsi®r they
may place additional burden on other states during a pandemic.

Trust for America’s Health releases an annual study (Levi, et al., 2008 @ eatih state’s
level of preparedness for disease, disasters, and bioterrorism. This dimely atten point scale
and includes a variety of measures focused on preparedness for multiple hazantsadures
change every year making this an annual cross-sectional study basedpetiieaeas of
interest determined for that year’s report. Scores usually ramge610, but state scores are not
necessarily consistent across time. Additionally, because the meastyresch year, it is
difficult to compare scores over time. Although this study is helpful for a gemeasurement
of preparedness one year at a time, it does not focus directly on pandemizmfligers only
ten measures for preparedness, and does not include consistent measures over time.

In 2007, the Congressional Research Service (CRS) published an assessmient of sta
pandemic planning activities utilizing 66 factors in eight overarchinganetuding leadership
and coordination, surveillance and laboratory activities, vaccine managemealaiug

management, other disease control activities, communications activitigh, dseal services, and
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other essential services. It is not clear from where the measures usellitdeeplans came or

upon what they were decided. Each state’s plan was coded with a dichotomous yes/n® measur
of whether the factor was included (Lister & Stockdale, 2007). Reseafohadsthat many

states addressed core public health functions such as surveillance or vaccgement, but

few plans addressed leadership and coordination, or the continuity of non-healtrssertise

study was the most extensive analysis of written pandemic plans to-datendiutakable as the
measures are not clearly evidence or expertise based. Additionally, tlyis siisiotomous
measurement excludes nuances in the plans.

The National Governor’s Association (National Governors Association, 2008) completed a
extensive assessment of pandemic preparedness in all fifty stateadamusiealthcare,
commerce, education, and public safety; however, the assessment evaitintess aather than
written plans. The authors concluded that states are not fully prepared for a uapassdi on
the evaluation they conducted; however the nation is more prepared than it was before the
federal government offered guidelines and resources to support planning actdas remain
in reaching non-health sectors of government and the private sector. Additidreahgport
concluded that the progress made is in jeopardy of being lost due to skepticism alioeathe t
of a pandemic, complacency among the public and government leaders, competitnespaod
declining funding. This report is helpful in understanding the activities undertaken by
government agencies in pandemic planning; however, the report was based on respanses f
program participants and observations by researchers, both of which include ibresest
Additionally, the focus of this analysis was the interaction between health arbalkbim-

agencies in the four areas noted which excluded numerous public health planningsctiviti
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Most recently, in 2008 the CDC conducted a review of state preparedness planning and
activities (Centers for Disease Control and Prevention, 2008). The reportdptloggess and
gaps in all 50 states and also described state specific information. The oepsetf on disease
detection and investigation, public health laboratories, and response. Findings showeldlitha
health department strengths included improved detection and investigation of diseasgs t
improvements in the public health workforce and data collection and reporting syssates
also developed response plans, implemented a formalized command structure, and conducted
exercises. However, weaknesses remain in a number of areas includingextroit
epidemiologists, lab capacity, legal framework, laboratory workforce, comatigncystems,
and trainings.

The 2008 CDC evaluation is the most comprehensive review of state preparedwiies act
to date; however, written plans are not included in the report. The authors explairibd tha
report only offers only a piece of what is necessary to truly evaluate gdeesas. Replication of
the report is challenging, as many of the data sources for this evaluatioot gublicly
available. The evaluation may also include biases as the CDC reviewsiieadthat were
funded by the agency. While this review offers a great deal of information, tlseiregare not
clearly defined, and the report does not include an evaluation of why some &atesaor less
prepared than others. Understanding why some states are more prepared tharifether
important insight into the ability for public health systems to be effective.

Previous evaluations offer information about state preparedness; however, theeeadire
some consistent flaws that need to be addressed in future preparedness fdsedack.of
defined measures is problematic for measuring preparedness longiyudihaltools used in

prior studies all offer cross-sectional snapshots of state preparednebs, measures do not
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allow for evaluation of progress over time either because they are noy defanied (Holmberg,

et al., 2006), or the measures change in each evaluation (Levi, et al., 2008b). Additionally,
written plans are excluded in most of the studies (Centers for Disease @ontftevention,

2008; Levi, et al., 2008b), and the evaluations that focused on written plans (Holmberg, et al.,
2006; Lister & Stockdale, 2007) did not explain the methodologies used to evaluate such plans.

Another key challenge in measuring pandemic preparedness is that manggrepsr
evaluations focus on preparedness for all-hazards. While there are somehessaks donsistent
in preparedness for any emergency (Perry & Lindell, 2003) pandemics are becguse they
last longer than most emergencies and require community mitigatiomgsasech as social
distancing, isolation, and quarantine (United States Department of Health and Barnaees,
2007). These unique attributes make evaluating pandemic planning by itself &.prlogibther
gap in the assessments noted here was that none of the evaluations considerecstataom
are more prepared than others. The assumption has been that funding and prepaeedness ar
directly correlated, but there is no evidence to support that assumption.

The extensive public investment in pandemic planning has led to an expectatiortdyy elec
officials, policymakers, and the public that states are prepared (LurisgVifeen & Nelson,
2006). Such investment has influenced changes in public health including working with new
partners, experiencing changes in the workforce, utilizing new technologeggating
preparedness with other public health functions, changing leadership and increasing
accountability (Lurie, et al., 2006). However, previous research, althougtdflaihv@wvs that
gaps still remain. States that are under-prepared need guidance to improve gpps thet
without defined measures, priorities for improvement are unclear. Recentiystitate of

Medicine (IOM) (2008) reiterated the difficulty in objectively measurlmg progress that has
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been made and the gaps in preparedness. The IOM concluded that the future of public healt
preparedness requires criteria and metrics that enable public healthssistchieve
continuous improvement and demonstrate the value of society’s investment.

Current Study
The study described here focused on written plans because they areahstémtn
preparedness activities and can offer evidence of states’ consideratideraf fe
recommendations. Emergency preparedness is not dependent upon written plans aone, but
variety of elements that must come together under very specific circunsstbioveever, written
plans document the response activities and protocols generated by the planrgag @noc
practiced via trainings and exercises (Perry & Lindell, 2003).

The purpose of this study was to evaluate states’ pandemic plans, as meadueed by t
integration of CDC recommendations in their written pandemic plans. The cuuaynt s
addresses limitations of previous preparedness evaluations and offers two advanéag
previous studies. First, clear measures of preparedness as defined Ipettiseeand experience
of infectious disease experts in the Centers for Disease Control andtrégedtate and Local
Pandemic Planning Checklist (Centers for Disease Control and Prevention, 20@6a$eder
The use of clear, defined measures will allow this tool to be replicatedimesand by various
researchers, rather than redefining preparedness with each evaludddionally, the tool
utilizes a three point scale which captures nuances in plans ignored by a dichotesioos
measurement, allowing reporting of greater variation in plans and cigrigcommendations
for improvement. The significance of this study lies in its ability to constribetseline of
information regarding state written plan comprehensiveness, and thereforeetecotep

towards revising and improving plans.
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The research conducted in this study addresses Healthy People 2010 peastipaPublic
Health Infrastructure and Environmental Health related to research on pulticdystems to
help communities respond to and recover from disasters and for disaster preggrkzdseand
protocols (United States Department of Health and Human Services, 2000)oAaltitithis
project advances the public health systems research agenda (LenawaypHaBetsikov,
Tilson, Corso, et al., 2006) by evaluating how shifting policyfanahcial priorities affect

performance of the states’ public health systems in terms of pandemic planning

Research Question To what extent have states incorporated federal recommendations from the

CDC into their written pandemic influenza plans?

Objective 1:Develop a state pandemic plan assessment tool based on the CDC'’s State and Local
Pandemic Planning Checklist (2006c) to evaluate whether states’” mostweitient publicly

available pandemic flu plans address minimum federal recommendationsd@refaredness
planning. Measurement Tool

The CDC'’s State and Local Pandemic Influenza Planning Checklist (2006ws) gifidelines for
pandemic preparedness and response and includes all of the components of emergency
management programs (Perry & Lindell, 2003). CDC guidelines offer ex@bdased minimum
recommendations to ensure states have at least begun to consider all of théhaictm into a
pandemic response. Although states may implement their plans differently,ithbde hot

meet the minimum requirements will be less capable when responding to a paasiemaicy of

the factors may not have been considered or adequately addressed prior to the event.
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Being able to measure a state’s pandemic preparedness level catatdtea gjuantitative
evaluation of their written plan’s comprehensiveness and can help poliagma#ke a case for
increasing state focus on preparedness activities. The methodology reseduié be easily
replicated for other areas of public health systems research in ordsess &deral
recommendations’ impacts on state and local agency behavior. Although stat@sdmesg the
recommendations differently based on their individual needs, the overall recommended focus
areas should be consistent across state plans.

The current study utilized theventories and capacity instrumantans of evaluating
preparedness and developed a standard for assessing whether states rget the C
recommendations for pandemic planning in their written pandemic plans. Inventocg@acity
measures often suffer from a lack of clear structure and priorities beszauseools include
hundreds of specific items (Maldin, Lam, Franco, Press, Waldhorn, et al., 2007) whichsequi
extensive time and resources and may cause the big picture to get lost inikh¢Steta, et al.,
2008). On the other hand, short instruments (Levi, et al., 2008b) offer a succinct set, diutools
may lack enough specificity to assess differences in preparednessat@esis jurisdictions or
over time (Stoto, et al., 2008). However, the tool utilized in this study offersrecbalé
comprehensiveness and ease of use that addresses the limitations of previomy iamdnt
capacity instruments.

The CDC'’s State and Local Pandemic Influenza Planning Checklist (2006c)n@p@e
was turnednto a matrix consisting of 10 domains made up of 85 factors to evaluate whether
states’ most recent publicly available written pandemic flu plans addressum federal
recommendations for state preparedness planning. The measurement todlhgiezeallowed

for easier comparison of state plans through clearly defined measasesl & previous reviews
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of state preparedness (Holmberg, et al., 2006; Trust for America’hiH2@li6) it was expected
that there would be variation between states with this new measure.

Measurement tools are generally evaluated and selected on the basididitg) the extent
to which they really measure the attributes they seek to measure; ijitglidne extent to
which they provide consistent measures over time and across raters;hltigdabkie extent to
which the measures are user-friendly and do not impose excessive burdens; arg, deitili
extent to which they support decisions related to improvement, accountability and other
functions (Lurie, 2007; Nelson, et al., 2007).

This is the first time this tool was used, and some of these issues can only Beextidith
additional research; however, this assessment offers the potential to roéétaltriteria for
strong measurement tools. Construct and face validity can be inferrecsédica measures
come from the authoritative agency on infectious diseases in the Unitesl (Etaneers for
Disease Control and Prevention, 2006a). Additionally, because the CDC is located miteke U
States, checklist items would have already taken into consideration the culturedsdie
Americans as opposed to checklists offered by international agencies. To@dbdity may be
confirmed in later studies via comparison to the initial evaluation to deternthree if
measurement tool holds up over time and through changes in state pandemic prepalaatness
Additionally, if a pandemic does erupt, the actual response to it can be compardu:wairet
of preparedness captured in this measure. A survey could also be administeredheadth
departments with the same checklist to assess the consistency betweenespaeses and the
text analysis measurement.

Like validity, the measure’s reliability can be better confirmed withtamfdil studies. There

is currently no gold standard by which to judge this evaluation; however, restdtsonsistent
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between multiple coders which support the objectivity and reliability of theuneaent tool.
Additionally, comparing tests over time does not ensure reliability of theureraent tool
because each plan is a living document that will change. However, the tool can hme used t
evaluate if states become more prepared between evaluations.

The measurement tool met the criteria of feasibility because it wiagpée checklist with a
three point scale. Although the process of coding state plans was time constuwasg)ot
particularly complicated or difficult. Utility was clear in that theaseres supported the
recommendations offered by the federal government to states regardingatig@mic influenza
plans. There is often overlap and conflict in federal agency recommendations surrounding
emergency preparedness (Lurie, et al., 2006; Nelson, et al., 2007). The instmeateat lcere
could reduce disparities between recommendations from various agendlegatea used this
measure to identify weaknesses in their preparedness plans, the CDC couldhgadelbecklist
when an appropriate new guideline was implemented or proposed. The use of, agnegid-
upon tool in the preparedness community would allow states to aim for a specificretos
than adjust their plans based on varying measurement tools and recommendations, thereb
creating disparities among plans and measurements of preparedness.

The tool was also advantageous because all states were evaluated ivedyrshadrt period
of time. Rather than survey each state, levels of plan preparedness vwesteda@hd easily
compared. Additionally, checklist items allowed for relatively stragitird and easy data
analysis, including the calculation of aggregate measures of central¢gradel variation and
comparison across subgroups (Nelson, et al., 2007).

The tool is not meant to offer an evaluation of all pandemic preparednessesctivisvery

state; however, it does offer an overview of whether or not written plansateer of the
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recommendations put forward by experts at the federal level. Although themited |
evidence base for pandemic preparedness, this particular measure has leebhaedasse the
CDC is the authority on infectious diseases in the United States and offers the mos
comprehensive recommendations for pandemic planning at the state level. Taeemeastool
created in this study was unique in that most assessments of state preysgoiireare
completed by state officials through surveys (Centers for Disease Camtr&lrevention, 2008;
National Governors Association, 2008). Often, different officials completerdift parts of
surveys and have different understandings of their plans (Lurie, 2007; Nelson, et al., 2007). The
measurement tool used in this study offers a clearly defined assesss@tesfplans, without
the variation due to differences in the positions and perspectives of the individungfit the
reports. The likelihood of large numbers of ill during a pandemic increases titeolkkethat
substitute staff may be implementing a pandemic response. It is impbeantritten plans
reflect actual planning processes so replacement staff may be ableegmanphn appropriate
response.

Given the variation in state plans, this study sought not only to assess stateflexéten
plan preparedness, but also to understand why some states integrate more federal
recommendations than others. Nelson’s structure-process-outcome frameelsdn(Mét al.,
2007), although helpful in assessing preparedness after an event has occurctédyecased to
measure preparedness levels prior to an event or the factors that predisieidgesparedness.

The interest in understanding what makes plans comprehensive led to the nesth iGasestion.

Research Question ¥vVhat factors best predict the inclusion of federal recommendations in state

pandemic plans?
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Objective 2:Employ political theory in order to evaluate the factors that influence pangén
inclusion of federal recommendations.

Theoretical Framework
Bureaucratic agencies are defined by four characteristics: 1) thieygeeand the highest
ranking members know less than half of the employees; 2) a majority of theberseane full-
time employees who depend upon employment for their income; 3) hiring, retention, and
promotion decisions are based on performance rather than arbitrary chstiest@ece, gender,
etc.) or periodic elections; and 4) the majority of their outputs are not evaluateakksts
external to the organization (Downs, 1967; Wilson, 1989). State health departments are
bureaucratic agencies charged with responsibilities that include paiaygn priority setting,
data collection and analysis, financing, and oversight of local public healthiast{Wall,
1998). Health departments are the state bureaucratic agency chargegatitigcmaintaining,
and practicing state pandemic influenza plans.

State policy is often determined by the characteristics of the orgjanizasponsible for
implementing the policy effort (Whitford, 2007). Understanding bureaucratiwizelzand
policymaking continues to be a challenge for political science and publiy pediearchers.
Studies have linked bureaucratic behavior to human behavior theory (Schmidt, 2000), pressure
from different branches of government (Wood & Waterman, 1994), internal hiealrchi
relationships (Downs, 1967; Ford, Duncan & Ginter, 2003), interest groups (Moe, 1990),
resources (Pfeffer & Salancik, 2003), and political support (Rourke, 1984; Spiller &asim

2003).
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There are four key areas of bureaucratic behavior: regulatory poliistrileutive policy,
distributive policy, and constituent policy. Regulatory policy is “governmenictshs of
individual choice to keep conduct from transcending acceptable bounds (Meier & Bhote, 2007,
pg. 76).” Regulatory policy includes restriction of criminal activity, regyoitaof American
business, limiting access to public goods, and public health and safety regulatiorss such a
inspections of business, products, and drugs as well as sanitation and vaccinagoi&(Mei
Bhote, 2007). Much of the public administration literature about bureaucratic behaviseso
on regulatory policies and the influence of external agents such as interest ggis|zures,
and the President on policymaking (Joskow, 1974; Noll, 1985; Scholz & Wei, 1986; Spiller &
Tommasi, 2003; Weingast & Moran, 1983; Whitford, 2007).

While regulatory policy restricts behavior, redistributive policy focuseseron service
provisions as it taxes one group of people in order to provide benefits for another graarmp (Me
& Bhote, 2007). Five major areas of public policy are classified as redistriltiveling
income stabilization, welfare, health care, housing, and income distribution. Atdralfievel,
redistributive polices rarely provide services to the public and state and locakagbat
administer such programs have a great deal of discretion (Meier & Bhote, R@3éprch in this
area has focused on the political predictors of redistribution policies (Dye, J&&8ngs, 1979)
which include legislative and executive oversight, and efficiency of rdalisitre policies
(Warner & Hefetz, 2002).

Distributive policy is similar to redistributive policy and is the most comnoom fof
government action to solve public problems. Such policies use general tax revenue to provide
benefits directly to individuals, rather than redistribute financial resauts@snples include

parks, health research, crop insurance and urban grants (Meier & Bhote, 2007). Atexicie
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focus on distributive policies have more policymaking influence than other bureaus bbeguse t
focus on maximizing distribution benefits. However, adjudication and rulemaking, @rézcus
for other bureaus, are not major activities for distributive agencies (Mdéaote, 2007).
Research has noted that distributive agencies are under the influenmesénéative legislature
(Weingast, Schepsle & Johnsen, 1981), are dependent upon electoral structure&Lizze
Persico, 2001); and vary depending on the demographic make-up of a community (Alesina,
Baqir & Easterly, 1999).

The fourth policy type bureaucracies implement is constituent policy whichdis apaof
policies that do not fit among the other three policy areas and include agbati@etmassive
and deliver services rather than money to procure services (Meier & Bhote, P@0#ypes of
bureaus exist in this policy area: national security and government seuvéaus such as the
Office of Personnel Management. These types of agencies are also agkretwes of
government and politics. The key factor that influences whether these ageiiddesswbject to
external influences is the degree to which the issue under consideration is sygetisan
debate (Harris, 1977). According to Harris (1977), if issues are not politicizadiots are
made at low levels in the bureaucracy, and if an issue is politicized, then de@sithraaity
moves upward with politicians resolving issues and imposing uniform behavior on the
bureaucracy.

While the research in all four areas of bureaucratic behavior is helpful instenting how
bureaucracies work, pandemic planning falls outside the four categories natdsthie health
departments are creating plans that are speculative and may be actiedtgdradate. Upon
plan implementation, the policies may be regulatory if movement is redtrietdistributive if

funds are shifted to support health care costs for the uninsured, or distributive via mass
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vaccination or antiviral distribution, but the plan alone is not a policy outcome or typical
bureaucratic behavior. Pandemic responses could be constituent policies sindé likelyw
include distribution of services at some point, but the planning process does not include
distribution of goods or services. Bureaucratic agencies such as state heaitineets are
given the task of formulating plans based on guidelines and their expertise andreegyeri
however, this exercise is organized and conducted within the agency itself (Uatesl S
Department of Health and Human Services, n.d.) and, unlike other policy types, doetudet i
the distribution of resources outside of the agency.

Little research has been conducted to evaluate planning behavior to assesstorkairiac
associated with it. Pandemic influenza plans were created by state healtmdefzawho have
the authority to plan based on their expertise and federal planning recomioeddére, the
state health department bureaucratic behavior of developing a statewidmganfiaenza
preparedness and response plan was evaluated. Planning behavior falls ouisiee tfie |
traditional bureaucratic behavior; therefore, it is important to understandaehats are
associated with this type of behavior to ensure planning is comprehensive.

Theories of Bureaucratic Behavior
Funnel of Causality
In 1974, Richard Hofferbert developed a conceptual framework of the policy proodsting
how a variety of factors influence public-policy outputs. The factors he includedseen as
direct and indirect functions of historical geographic conditions, socioeconomidionadmass
political behavior, governmental institutions, and most directly, elite beh@¥idferbert, 1974;
Mazmanian & Sabatier, 1980; Sabatier, 1991). Hofferbert saw these factogsiaeti“funnel of

causality” toward government decision-making (Figure 1). Pandemicdhs @lre a policy
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output by bureaucratic agencies, and this framework was initially considereduatevactors

that are associated with variation in state plans.

Historic/ ﬁg%?ceco Mass Govern
Geographic Composit Political mental
Conditions P Behavior Institut

ion ions

Figure 1. Funnel of Causality (Hofferbert, 1974)

Hofferbert’s funnel is formulated in terms of two basic dimensions: time and tamger A
decision is explained as the result of both direct and indirect forces; it procaedsistorical
geographical conditions, the broadest and most distant sector, through the stages of socio-
economic composition, mass political behavior, basic governmental institutiorige tweélavior
in conjunction with the formal policy-conversion mechanism, and finally to public-policy
outputs. The closer to the actual decision a policy moves, the more narrow rangabdés &or
actors) in each stage bearing upon it. This model is advantageous because it provides a
reasonable theoretical criterion for ordering the entry of variabtesding to the succession of
developmental stages from the most distant and encompassing charactertbigcmost specific
(Mazmanian & Sabatier, 1980). Using Hofferbert’s funnel can offer agssistin understanding
not only what factors are most important but also their relationship to each otlsecaftielp

policymakers prioritize what factors to address when trying to impadicy potput.
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While Hofferbert’'s model is helpful for understanding a number of bureaucraawibet
the assumption that each input funnels into the next one can be challenging to evalssktyC
between outcome variables and policy inputs can be measured, but the relationships betwee
policy inputs (independent variables) can be more difficult to assess. Additjayediy the
relative importance of each part of the funnel, it is difficult to tease outdterdahat are of
greatest importance, particularly without the impact of the other factors farthel. The current
evaluation is the first assessment of factors that impact pandemic planniagsienmler model
is more appropriate for this initial evaluation; however, future research coekbsasether
Hofferbert’s explanation of policy creation can explain pandemic planning.
Self Interest and Institutional Powers and Constraints Theories
Anthony Downs (1967) outlined two theories of bureaucratic behavior. The selfkirtezery
of bureaucratic behavior focuses on the idea that rational individuals make deeasedson
self-interest maximization. Within this theoretical approach, selfastand the goals that make
it up vary depending on where the bureaucrat sits within the organization, and wbaabers
characteristics he or she brings to the job (Schmidt, 2000). Underlying outcoeig ded
outcome evaluations are the components of the self-interest calculations othatsea
Bureaucrats will tend to have a positive attitude toward reform if their setesis are served
and reform leads to a perceived positive outcome and a negative attitudedi$ itdl@anegative
outcome (Schmidt, 2000).

The theory of institutional rules and constraints attributes bureaucratic tetwthe
institutional, organizational, and environmental context that bureaucrats adperateer than to
their self-interest-determined behavior (Downs, 1967). These theories aasentthat

situational constraints—such as bureaucratic rules, and external oversighhanb-edictate
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behavior. Situational constraints are broadly defined as rules, or any tormedrmal
guidelines, controls, or constraints that dictate or influence behavior (Schmidt, 2000).

For the initial evaluation conducted in this study, understanding pandemic plaresakt afr
institutional behavior was the focus of interest, rather than individual bureaucraiddre
While individuals are important in both planning and response, health departmengswerre
funding and guidance specifically for state-wide pandemic planning. Evajulstructural and
institutional factors were associated with the agency behavior of pladiooreas the initial is
useful in understanding bureaucratic institutional behavior. However, future stodids
evaluate the impact of individual bureaucrat’s behavior on pandemic planning.
Organizational Capacity, Overhead Political Control, and Task Environment
Three theories that describe bureaucratic institutional behavior offeratb8tecomprehensive
and easily comparable explanations for the type of bureaucratic behavior iomhesé:
organizational capacity, overhead political control, and task environment. Tdsbedén a
variety of research that helped to guide the use of these three models dorieghe outcome
of interest in this study.

Keiser (Keiser, 1999) found that the variation in the implementation of the Sedatity
Disability program at the state level is a function of levels of needefuefiis the health of the
economy, and state partisan politics.

In short, disability rates at the state level are a functiorthef economic
environment (unemployment rate), the task environment (aged popugattbn
percent of employees working in manufacturing), and the politiwar@ament

(Democratic control of state legislatures). (Keiser, 1999, pg. 100)

Street-level bureaucracies, public agencies that work directly withnstizépsky, 1978), seem

open to influence frorpolitical officials, but they do not respond to fiscal stresstate
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governments or to high levels of social commitments measured by public assistasdor aid
to needy families and social security insurance (Keiser, 1999).

Similar to the Social Security Disability program, it was expedtatigandemic planning
was a function of external factors including economics, demographics, anubépitical
actors. Whitford (2007) compared organizational capacity, overhead politicadicantt task
environment models to evaluate the bureaucratic implementation of policies govkening t
remediation of hazardous waste at the state level in the United States. faisons of the
three models showed that bureaucratic preferences are best explainedriganieational
capacity model rather than the political and task environment theories, at leagulatory
activities. Similarly, an empirical test using a public education datdeetes! that bureaucratic
values (organizational capacity) are far more influential in explainingabaratic outputs and
outcomes than political factors (Meier & O'Toole, 2006).

The themes noted in these theories have been used by multiple researchvers (D67;
Keiser, 1999; Meier & O'Toole, 2006; Whitford, 2007) to evaluate bureaucratic behavior. The
output in this study is not a policy or even an activity, but rather a plan to be impenrette
event of an emergency. The research conducted in this study is the first tmmealels have
been used to explain planning behavior; all three models of interest wede tiéstas
hypothesized that the ability of state health departments to create bemgve pandemic
preparedness plans was associated with organizational capacity, overhézal patitrol, or
task environment explanations for bureaucratic behavior.

Organizational capacityThe organizational capacity framework suggests that an agency’s
organizational attributes including its rules, regulations, and reward metisashésermine its

decisions (Downs, 1967; Thompson, Shay, Weintraub & al., 2003) (Figure 2).
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Figure 2. Organizational Capacity Model of Bureaucratic Behavior
There are three overarching areas that make up the organizational ciapamtyork: an
organization’s beliefs and culture; managerial constraints and worldongposition; and its
leadership’s turf, strategies and innovation influence the outcomes of an oligani@étson,
1989). Each of these areas may be more or less important depending on the issue at hand, but
they all work together to impact organizational capacity. Specific fattatsrifluence
organizational capacity include organizational resources, rules and tools, anoy@scand
control mechanisms.

An organization’s beliefs and culture is defined as the shared beliefs ansl graidiegthe
thinking and behavioral styles of members (Cooke, 1988). Factors in this area maystefiude
education levels, work hours, and collegiality in an organization among other thinyziAga
the culture of state health departments specifically was beyond the schijzestdidy; however,
future studies could collect qualitative data to better understand state healtmdapaulture

and its impact on pandemic preparedness.
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Managerial constraints and workforce composition shape what bureaucratieagea@able
to accomplish. Organizations have limits that include the following:
(1) cannot lawfully retain and devote to the private benefiheir tmembers the
earnings of the organization, (2) cannot allocate the factors of pi@dua
accordance with the preferences of the organization's adratoistrand (3) must
serve goals not of the organization's own choosing. (Wilson, 1989, pg. 115)
Leadership’s turf, strategies, and innovation can be thought of as the autonomy of gn agenc
as defined by its independence to conduct business without external influence oiooBligat
(Wilson, 1989). Agencies with reduced oversight by legislatures and courts hassed
autonomy; however, it the responsibility of state legislatures to definevileofeautonomy
bureaucratic agencies possess (Gostin, 2002). Government agencies pgyapgaadions and
personnel, but also political support. Political support is highest when an agevalg suge
popular, its tasks simple, its rivals nonexistent, and the constraints minimatyAggtonomy
ranks high when it has few or no bureaucratic rivals, a minimum of political consirapused
on them by superiors, and a widely shared and approved understanding of the centratitasks o
agency. Agencies are most comfortable when they can define their rolas anaod forced to
take on additional responsibilities. New strategies and innovations are thy @it status
guo. Most agencies are created in order to maintain stability and routineulpatiin the
public sector (Wilson, 1989). In this evaluation, all state health department rolggen w
pandemic plan creation were consistent — all state health departmaiesl their states’ plans;
however, the resources necessary to do so varied.
The theory of organizational capacity addresses how internal organizatiocalire and

restraints impact bureaucratic behavior. Of the three models offered tyzneizational capacity

is the only one that focuses strictly on the internal structures and proceadmas@aucratic
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agency. Organizational capacities and constraints that lock an agencyhoioe such as
funding constraints, dictate bureaucratic preferences (Whitford, 2007). Althowgdgubtacies
are at the mercy of external political and environmental influences, itistémeal capacity that
will impact policy making, implementation, and regulation (Whitford, 2007). Bureacicra
agencies that are charged with particular tasks, but lack the capacityémemplthem will be
less successful.

For the purposes of this evaluation, organizational capacity focused primarily on the
resources necessary for a health department to create a comprehen&reamiiemic plan.
Organizational resources (staff, funding levels, and funding sources)atormireaucratic
preferences. Specific constraints include the number of staff associtted program, number
of funding sources a program has and total funding for the program. Resources are the
overarching theme impacting the boxes noted in Figure 2. Managerial constraditecthg
linked to funding levels as reduced funding will limit the amount of planning that can be
completed. Workforce composition is directly measured by staff levelsf8etd culture,
while more difficult to measure, are impacted by the resources an agenttydomplete its
work. Similarly, strategies and innovation are impacted by resources &sllmesources will
minimize innovation. Planning is an internal process, and the resources necesdiryginc
funding and staff levels were considered the most important variables to inchirgennodel as
they would be necessities in plan creation. This same model could be used to evgioatere
activities and include more of the other factors that make up the model.

Hypothesis 10rganizational capacity, as measured by state resources f@estyeplanning,
will be the best predictor for the inclusion of federal recommendations is’gtatelemic

influenza plans.
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Overhead political controlThe overhead political control model suggests that the preferences
and influences of external political forces determine the decisions of an agemey
bureaucratic preferences are centered on the hierarchical role ofapalitiors including
legislators, governors, and the President (Ford, et al., 2003; Ringquist, 1995; Wood &a&ater
1994). The mechanisms for control include the legislature (Brudney & Henert, 1987;&luber
Shipan, 2000; McCubbins & Schwartz, 1984; Weingast & Moran, 1983; West, 1995) and the
executive branch as they create policies that bureaucratic agenoiez €éMoe, 1989)
including business (Noll, 1971), environmental (Joskow, 1974), occupational health (Scholz &
Wei, 1986), and trade (Weingast & Moran, 1983) regulations. Much of the work done in this
area focuses on regulatory policy and the actions of regulatory agéNoié 1985). The focus
of overhead political control theory is that individual political actors and bodiesdehat
bureaucratic agencies will do based on their desires manifested in thbégvesdate and
enforce. Agencies may be encouraged to support executive actions via incnedsagl dnd
legislative support of beneficial legislation, but they can also be fooceahtply via mandates
and executive orders (Moe, 1990).

The overhead political control model is particularly interested in extgovernmental
forces and their impacts on bureaucratic policymaking and activities. Althougauauatic
agencies are a-political, political actors and parties have extensitrelaver agency priorities
and resources. Public health agencies in particular are at the mercyioifpslias they set the
agenda and emphasize policies that are politically expedient based on their ihdivzardy
perspectives and agendas. For example, the legislature may pass a budgeh#ris édunds for
chronic disease prevention and reduce funds for preparedness planning in state health

departments. Such actions inherently change the priorities of health depariveite state
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health departments have been charged with pandemic plan creation, thegedenmamnent
stopped short of mandating what should be in state pandemic plans and instead offered funding
and encouraged the utilization of federal recommendations in the creation of their pla

In this evaluation, the focus was specifically on state-level governmertsageinding the
governor and state legislatures, as this is where variation in politicaldagulekisted among
states. Also, because state bureaucracies were charged with plamaedtwill be charged
with plan implementation, state leaders will be those influencing and caoyirgan
objectives, and would therefore be most invested in state plan creation. Specfiaf amezrest
and data collection that were thought to impact pandemic plan creation includezlpoditty in
power, governor party and staff size, professionalization of the statetaeggsland civic
engagement as measured by voter turnout.
Hypothesis 20verhead political control, as measured by state political variabléfentie best
predictor for the inclusion of federal recommendations in states’ pandemiaizdlpé&ans.
Task environment he task environment theory argues that the problems and situational
imperatives facing an agency determine the choices it makes (Joskow, 1974; Nol§d8a5;

& Wei, 1986) (Figure 3).

Economic
Conditions

Environmental
Conditions

Policy Making

Figure 3. Task Environment Model of Bureaucratic Behavior
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Bureaucrats respond to social problems and to circumstances external to Hrezabians
(Scholz & Wood, 1999; Wilson, 1989). The task environment model claims that structural
attributes of the environment frame bureaucrats’ understanding of whahthég be doing,
how they should do it, and whether their actions have an impact (Whitford, 2007). Hygsentia
bureaucrats obtain information about their task via broad concepts of their stateshée and
environmental circumstances (Brehm & Hamilton, 1996; Salemi, 1995). Task environment
addresses how factors in the general environment impact bureaucratiesigeffectiveness.

Public health agencies in general are directly impacted by environraedtaiconomic
conditions. State health departments depend on external resources funded Hgrs>addl
they act as a safety net for many who do not have access to health resaitagsegenue
decreases in economic downturns, the public has an increased need for public headih servi
(Holahan & Garrett, 2009). Bureaucratic agencies are at the mercyeaiax@nvironmental
factors including funding for public health programs (Levi, Vinter & Segal, 2008a), pimpula
characteristics (Holahan & Garrett, 2009), and revenue streams (Holahane&t(2009; Levi,
et al., 2008a) for their subsistence and ability to fulfill their responsibiliteonomic and
environmental conditions should also impact pandemic planning. Population density (Cohen,
1999; United States Department of Health and Human Services, 2007), number of uninsured
(Holahan & Garrett, 2009), and income level (Cohen, 1999) all affect the spread of
communicable diseases.

This study focused on specific factors that were most likely to be associtdigzthndemic
planning based on vulnerability of populations and the state environment. In order to measure

population vulnerability, Medicaid and Medicare expenditures, population density, ardtperc
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urban were collected. Additionally, in order to better understand the fiscabemant of each
state, median household income and revenue per capita were evaluated.

Hypothesis 3Task environment, as measured by the situational imperatives facing ag,agenc
will be the best predictor for the inclusion of federal recommendations is’gtatelemic

influenza plans.

Objective 3:Employ health department structural theory in order to evaluate thesféwadr

influence pandemic plan inclusion of federal recommendations.

Health Department Structure

In addition to evaluating the three models noted above, additional questions about the internal
factors that influence pandemic planning were of interest. Pandemic plasainmique type of
bureaucratic behavior, and it was necessary to look at internal organizationabbfra
potential explanations for this type of behavior. There has been interestagate in the new
and growing body of public health systems research literature which focusesbemaveor and
activities of the public health system and its interaction with government, corssamerhealth
care agencies (Lenaway, et al., 2006). Included in this work was an evaluaiatedfealth
department structure (Ford, et al., 2003) that noted a variety of structuralesmddch had the
potential to be useful in explaining pandemic planning. Many of these variablesdapternal
cultural components that were difficult to glean from the datasets used in tiapwoitdel
analyses. Since planning behavior is an internal process, it was suspecteth ttegjadding the
internal structure and processes of health departments would have a gseaiatias with

planning behavior.
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In 1988, the Institute of Medicine (IOM) commissioned the red@drg, Future of Public
Healthwhere it identified and made recommendations regarding state and local health
departments’ core functions including assessment, policy development, and@ssOther
researchers and agencies have since offered additional guidance to puthliadgeaties which
expanded upon the IOM report (Centers for Disease Control and Prevention, 2000; Ragrer, Bak
Dyal & Nicola, 1992).

Roper et al. (1992) noted in 1992 that although progress had been made since the IOM
report’s release, the public health system still had to focus on five lcniéeds: increasing the
knowledge base of public health workers, dynamic leadership from public healtHHiuia
agencies, access to data, disease prevention and health promotion plans, and funesfampre
programs. Almost ten years after Roper’s report, the Centers for DiSeasel and Prevention
(CDC) updated the key goals and recommendations for public health’s infrastroctudénig a
skilled workforce, robust information and data systems, and effective health deyiardme
laboratories (Centers for Disease Control and Prevention, 2000). There haveibesnbsith at
the local (Miller, Moore & Richards, 1993; Scutchfield, Beversdof, Hiltabidd\é&dante,
1997a) and state levels (Centers for Disease Control and Prevention, 1994; Scott&ierney
Waters, 1990; Tierney, et al., 2001) in order to evaluate the progress of health ddpasitmsen
the 1988 IOM report was released.

Local Health Departments$n order to evaluate changes in local public health departments’
progress after key events in the 1980’s Miller et al. (1993) surveyed a select Qhagip o
performing local health departments over a decade. Case studies showachthagdlth
departments improved assessment and policy development; however, they had extensive

challenges including loss of Federal grants, increased demographgeshanbstance abuse,
63



and economic downturn. Local health agencies were also found to show improvements in areas
such as education of the public and outreach towards legislators and voluntary health
organizations, but shortcomings included a low level of implementation of the recomimiendat
with restricted authority and lack of support also contributing to the problem (8eldcet al.,
1997a; Scutchfield, Hiltabiddle, Rawding & Violante, 1997b).

State Health Departmentsike local health departments, state health departments agreed with
the IOM report regarding critical public health activities of assessrpelity development, and
assurance of access to services (Scott, et al., 1990; Tierney, et al., 200he&tate
departments have met some of the IOM goals including the establishmepardts

departments of health from other bureaucratic agencies, agreed-upon pubiicihées,

outreach, infrastructure, and scope of responsibilities. However, state®pasted that the
function of policy development is an area that is lacking (Scutchfield, et al., 199éa¢ have
been core changes in the structure and functions of state public health systetins past
decade, and understanding the impact of such changes is necessary to evaluateafthblic he
system performance (Beitsch, Brooks, Grigg & Menachemi, 2006; Wall, 1998).

While pandemic influenza planning is not a policy outcome in the traditional sense of
regulatory, redistributive, or distributive policies (Meier & Bhote, 2007),atiehavior that will
influence response policies in the event of a pandemic. States’ challenges ieith pol
development in other areas may be consistent with challenges in pandemic plarthing, a
understanding the structural factors that influence pandemic planning cardlie address
other policy challenges.

Classifying OrganizationgClassifying organizations can help to evaluate their behaviors and

outcomes. There are two primary approaches to classifying organizéyjpoisgies and
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taxonomies (Duncan, Ginter, Rucks, Wingate & McCormick, 2007; Ford, et al., 2003).
“Typologies identify multiple ideal types, each of which represents a e@miguonbination of the
organizational attributes that are believed to determine the relevant outq@ugs& Glick,
1994, pg. 232). Typologies have been described as deductive or intuitive approaches and are
developed by setting forth broad principles and laws to explain the behavior of englijecas
{McKelvey, 1975). Unlike classification systems, typologies are intended tlicbtbe variance
in a dependent variable because organizational types identified in typcdogidsveloped with
respect to a specified organizational outcome (Doty & Glick, 1994).

Taxonomies, on the other hand, are used to characterize the results of empiricaliateHi
inductive-analyses (McKelvey, 1975). The taxonomic approach focuses on sedestingf
organizations and empirically deriving a method of classification (Foad,, &003).
Taxonomies have often been defined as classification systems (McKEN®&); however, this
has led to confusion because classification assumes an either-or propositiofic&tiasposes
challenges when defining organizations as they have so many attributesjyrexciakive
categories are not practical and do not appropriately describe organizatidinatiest
(McKelvey, 1975). Taxonomies are actually more complex than simple classificchemes as
they express similarities between organizations in a hierarchicabfe@hich, 1992). The most
important feature of any configuration or classification is determimagptirpose of the
organizations being analyzed. Ford et al. (2003) utilized configuration in gwalitatiearch in
order to identify taxonomies for describing state health department séructur

The taxonomies Ford (2003) and his colleagues configured were based on cluster analys
after extensive qualitative evaluations of state health departmentaisat€he clusters Ford et

al. defined included: flexible agencies in unpredictable environments, centralisthhle,
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complex solutions and chaotic environments, incremental change in bureaucratinreemis,
and scarce resources for slow change. While Ford et al.’s evaluationlpfas ineclassifying
health departments; the raw scores of the variables were used here in order te thatua
association with state pandemic plans for a number of reasons. First, thigotdsfioi the
clusters, although appropriate for Ford et al.’s work, were not definitive enough upzimtahi
base this analysis, and they assumed mutual exclusivity, whereas, hasebélieved that many
of the variables could overlap between clusters. The clusters also had varyingshoihsiteties
within them (2-18) making comparison across clusters difficult.
Methods

Dependent Variable
Written plans for the 50 United States were collected; 49 states’ comphekenpia plans were
publicly available on the web site www.pandemicflu.gov or the Council of Stdt@&exritorial
Epidemiologists web site (http://www.cste.org/). North Dakota was ceautdaot its complete
plan; however, the state preferred that the 2006 publicly available plan syranalable on
the State Health Department web site, be used. Plans spanned from 2004-2007.

The plans were read and coded; each recommendation had an interval measure of no mention
(1), brief mention but no description or action item associated with the factor (2)Jeptim-
description of the item (3). For example, if a plan mentioned that risk commanieais
important, but did not explain assessment of communication needs, it received a scorihef 2;
plan explained coordination with public partners, it received a score of 3 fondihatual
factor.

The three point scale was used in order to capture nuances in the plans that would not have

been clear had a dichotomous scale been used. Previous studies (Levi, et al., 2008b; Liste
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Stockdale, 2007) have used dichotomous measures, but it was not clear if the areastof interes
were addressed to the same extent in every state. By including a threegleininere
information was gleaned about the planning process and comprehensiveness of the plans
Initially the use of a five point scale was considered, but the differencedreseores would
have been difficult to define clearly, and such scoring would not have offered additional
substantive information as the goal was to evaluate trends overall, rather ttifo fsmtors
under each domain. It was assumed that the distance between each interval \vascdata
were treated as interval, rather than categorical data. Future stutdesabaate the distance
between scores more deeply or utilize the measures as categoricathathaterval data to test
this assumption.

Each state’s domain scores were calculated by adding the scores @atackvithin the
domain. For example, the leadership and networking domain included 18 factors with 3 possible
integer scores (1, 2, and 3) resulting in a total possible domain score equal to 54. Each 1, 2, and
3 was added together to calculate a domain “raw score.” The raw scores wergstts each
of the analyses throughout the study. In order to gain an understanding of average sc
(percentage scores) in each domain (Chapter 2), the domain “raw scores”wase loy the
total possible score for each particular domain. In order to create a “eparpdness score” for
each state, the unweighted scores of each domain were added togethercridivegsurposes,
each state’s total score was divided by the total possible score and agugreesd derived.
Again, raw “total preparedness scores” were used for all of the evalu®rengous measures
have not applied weighting to their evaluations of multiple preparedness ind{€atsrs for
Disease Control and Prevention, 2008; Holmberg, et al., 2006; Lister & Stockdale, 2a07), a

is not clear that any of the domain areas is more important than others. Futuse studie
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particularly those conducted after such an event, could weigh domains based on th&anirepor
in practice.

Independent Variables
To evaluate the three political theory models’ association with staterpangeeparedness,
measures thought to best operationalize each theoretical model wereeddlettassessed for
their individual and collective association with preparedness. See Table Zstarfavariables,

measurement, and data sources.
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Table 2. Independent Variables, Measurement, and Data Sources

us

M odel Variable M easure Data Source
Organizational | Health Expenditures per 1,000 $ Book of States(Cibof State
Capacity Governments, 2007)
Emergency Management Funds per | $ Book of States(Council of State
1,000 (2003) Governments, 2007)
EMA FTE per 1,000 (2003) Number Book of States (Council of State
Governments, 2007)
Cooperative Agreement Funds per | $ Book of States (Council of State
1,000 (2003) Governments, 2007)
Federal aid for disaster relief per 1,006 Book of States(Council of State
(2003) Governments, 2007)
Federal aid to sate emergency $ Book of States(Council of State
management planning and assistance Governments, 2007)
per 1,000 (2003)
Health Commissioner Salary per 1,000 $ Book ofeS{&ouncil of State
Governments, 2007)
Federal Expenditures on DHHS $ Book of States(Council of State
salaries and wages per 1,000 (2003) Governments, 2007)
Federal Expenditures on DHHS grants$ Book of States(Council of State
per 1,000 (2003) Governments, 2007)
Overhead Governor involved in EMA Y/N Book of States(Council of State
Political appointment? Governments, 2007)
Control Governor involved in Health Y/N Book of States(Council of State
Commissioner Appointment Governments, 2007)
Voter Turnout (2000) % turnout Book of States(CauotState
Governments, 2007)
Governor Salary $ Book of States(Council of State
Governments, 2007)
Governor Staff Number Book of States(Council ot&ta
Governments, 2007)
Partisanship of Governor 1=Democrat Book of States(Council of State
0=Republican| Governments, 2007)
Size of Dem compared to Rep in statePercentage Book of States(Council of State
house Governments, 2007)
Size of Dem compared to Rep in statePercentage Book of States(Council of State
senate Governments, 2007)
Professionalism Score King(King, 2000)
Task Population Density # people Census (year befone pla
Environment implementation) (United States Cens
Bureau, n.d.-b)
Urban population Percentage Census (year before pla
implementation) (United States Cens
Bureau, n.d.-b)
Per Capita Medicaid Expenditures $ KFF (The Hehigaiser Family
Foundation, n.d.)
Per Capita Medicare Expenditures $ KFF (The HenKailser Family

Foundation, n.d.)

! All 2003 data were adjusted for inflation to theay before the plan was published.
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Median Household Income $ Census (United Stages@s Bureau,
n.d.-a)

Total State Revenue per 1,000 $ Census (UnitadsS@ensus Bureau
n.d.-c)

% Uninsured Percentage KFF (The Henry J. Kaiserillgam
Foundation, n.d.)

Per Capita Income (2003) $ Census (United Statasu3eBureau,
n.d.-a)

All data were collected for the year before the plan was createsl ptdas varied across a
span of three years (2004-2007). The variables for which such data were noteusiiabd
data points from the years noted in Table 2; however, all financial data wereddqust
inflation using the Bureau of Labor Statistics conversion calculator foreduebgfore the plan
was implemented. Most data that were not available for the year before @aorcveere
available from 2003; however, voter turnout was collected from 2000 in order to capture
presidential election voter turnout, and King’s (King, 2000) legislative professonstale was
from 1993-1994. This particular scale was used because it was continuous wheseatharan
professionalism scales include rankings that would have meant the analyss\varigile
would have differed from other variables. Per 1,000 people data were calculatetlimgdliata
points by population levels for the year before the plan was implemented andyimgjtip}
1,000. Right skewed data was transformed logarithmically.

Additional Variables

At the start of this project, there were additional variables that wen¢eoést, but could not
be accessed. Under organizational capacity, information about the existanmebdit health
preparedness office for each state would have been helpful; however, it was n@heleauch
offices were established (before or after the plan) and many statesytoaiekoffices where

preparedness is a department but part of another division. Initially stateudgetreviewed to
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gather data about state allocations for preparedness and state labotedome®r, this data
cannot be gleaned from state budgets for a number of reasons. First of all, not &4 arelge
annual; many are bi-annual making comparisons across states difficulioAdlijt most state
budgets do not parse out funding appropriations in such a specific way. For exangle, stat
budget appropriations for the public health departments may be reported, but lin®items
specific activities are rarely present. Additionally, appropriations did net aff much
information as expenditures because money that is appropriated for a spgifi@atanot be
spent that way. Data regarding trends for seasonal influenza by stata sweoé interest;
however, the CDC only offers regional data that would have been difficult to ®eparang
states in each region.

There were similar challenges collecting data for overhead pbttodrol and task
environment variables. For overhead political control, data on whether or not health daggartm
control pandemic influenza appropriations was of interest, but this data is nabbe/&ibm
state budgets or the Book of the States (Council of State Governments, 2007). For the task
environment model, operations appropriations and expenditures for state health department
would have been helpful but such data are not included in state budgets.

Data Collection
The data noted in Table 2 were all publicly available data via secondary s@ataesvere
primarily collected from three sourcédhe Book of the Statéss been compiled annually since
1935 by the Council on State Governments and contains essential information finostagac
and territory in summaries, tables and charts (Council of State Governments, 200i¢jakina

staff, and legislative data were all collected from this source.
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Census data were used for population, demographic, revenue, and income data. Most of this
data were available for the year before plans were implementept éxcper capita income data
which was adjusted for inflation from 2003 dollars to the year before the plan wasneméed.
All plans were created after 2003.

Data including Medicaid expenditures, Medicare expenditures, and the perdeant of t
population that was uninsured were collected from the Kaiser Family Founddiicin affered
multiple years of data by state. All of this data were available foyghebefore plan
implementation.

One additional data source was used for one of the variables. King’s professiatalism
from the article “Changes in Professionalism in U.S. State Legisii{iing, 2000) was used
to measure professionalism of state legislatures. The index was ctatsfrom three
characteristics of state legislatures and Congress: 1. Compensatoy ésal living expenses,
in constant dollars); 2. Days in session; 3. Expenditures for services and operaioiss (m
legislator compensation) per legislator (in constant dollars). Theseveat from 1993-1994
and were the most recent continuous professionalism data available.

State health department structural variables were collected from Folrds €2Q03) previous
work. Researchers evaluated a variety of documents from state health defsaaimderated
them based on variables of interest that were translated into numerical $bereswere 21
total variables evaluated. While their study utilized cluster analyseduce the variables, the
raw scores were used in this study in order to evaluate their associatigreparedness score.
A total of 41 states (not including Delaware, lllinois, Maine, Massachusattkigdn, South
Dakota, Tennessee, Utah, West Virginia) were included in the analysisdragerd et al.’s

ability to contact the cabinet-level leader that had public health in her or hisyage
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In order to evaluate state health department structure’s associdtiqoreparedness, Ford et
al.’s (2003) variables were used (Table 3). The variables assessed wereormaphire key
structural factors as state health agencies have an extensive scdpétielsaand no single
variable can measure their success. While the raw data were not availabid et al.’s (2003)
publication, the lead author was contacted and raw scores were furnishedvaluallesl states.
Scores were sent in an Excel spreadsheet which was merged with thepe@déiseet of state

pandemic plan scores and then imported into SPSS 16.5 for analysis.
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Table 3. Health Department Structure Variable Definitions (Adapted from €badl, 2003)

Variable L abel Definition

Dynamism Instability in technology, client wishasd competition.

Heterogeneity Differences in services provided i@sdilting differences needed in
competitive tactics.

Munificence Steady funding, regulatory discretiadequate workforce, sufficient
materials, and favorable demographic trends.

Scanning Amount of tracking and number of agencynbers involved in scanning

the environment in terms of consumer and adminig&assues.

Delegation of operating authority

Amount of autkypfor day-to-day operational decisions transferfrech
top managers to managers below.

Centralization of strategy-making
power

Distribution of power to make long-term strategeciions.

Resource availability

Amount of labor, materialapital, facilities, and other resources within
the agency.

Management tenure

Average number of years top neasdgve held their positions.

Controls

Number and scope of systems to measuferpgmce trends.

Internal Communication

Ease and fidelity with whalhkinds of information flows throughout the
agency.

Agency differentiation

Degree of differences in igpadministration, behavior, operations, and
management style between units or department®iadhbncy.

Professionalization

Percentage of staff with preifasal qualifications.

Hierarchy Number of levels or organizational hielsy.
Span Average span of control for base of hierarchy.
Innovation Amount of innovation used in terms ofmher and novelty of new

services/products.

Adaptiveness/proactiveness

Amount of response dgpdgiency to external environmental conditions

Integration of decisions

Degree to which actionsre unit of the agency complement or suppo
those in other units.

rt

Conscious strategic analysis

Amount of time amdigint devoted to real or perceive problems and w
to deal with the problems.

ays

Multiplexity

Range of factors considered by top mgers when making strategic
decisions.

Futurity of decision

Time frame used by the ageincstrategic planning.

Precedents

Degree to which the agency rethinlsdragegies and the way in which it

will attain its strategies.

Data Management

All state plans were scored manually, and data were entered into an Excelrs@edosta

sheet scores were compared to inputted scores after entry to accounteotramyrors. All

manual data sheets have been retained to ensure back-up for the electroSieddadary

coding was also conducted in this manner. All state plans were collected in Marcmao@gpa

electronically and in print form.
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All data were collected and entered into Excel, cleaned and checked faccand then
merged into an SPSS version 16.5 database. Outliers were assessed via visuahingpect
distributions and checked for accuracy. Ten state plans were coded and scocetldagae to
evaluate inter-coder reliability. Scores were then compared using aropke smired t-test and
a type | error rate of 0.10. The level of alpha was determined on the basis oathsasnple
size and the consequential nature of a Type | error. A power analysis iddicatevith a 10%
type | error rate, there would be 90% power to detect a minimum diffeoérd&epoints in the
mean of ten total scores using a one-sample paired t-test. In order tonabefiindings of the
t-test, the Kappa Statistic (Sim & Wright, 2005) was used to evaluate iats-abrrelation.

Data Analysis
Descriptive statistics for the dependent variables are provided in CRaptdependent
variables in Chapter 3 for all variables noted in Table 2; and Chapter 4 for vairabkble 3.
Means, medians, standard deviations, and ranges are presented for continuous|aenajdee
for dichotomous data.

Multicollinearity refers to excessive correlation of the predictor &g When correlation
is excessive as defined by r above .7, standard errors of the parametsiesdtmsome large,
making it difficult or impossible to assess the relative importance of thlecfevariables
(Tabachnick & Fidell, 2007). Multicollinearity is less important where dsearch purpose is
sheer prediction since the predicted values of the dependent remain stable, ibalimesdirity
is a severe problem when the research purpose includes causal modeling. @heiprarest of
this study was to identify predictors of overall score, but close attentiopava to
multicollinearity and independent variables were removed according to thettb@lomodels

and the variables’ explanatory value.
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Political Theory Evaluations

All independent variables were either continuous or dichotomous. Continuous independent
variables making up the political theory models were all normally distribuiggp@ametric
statistics were used in all analyses. Binary predictors including govearigrip power, state
senate party in power and congressional party in power were coded as indicalbdes/ariar to
analysis (Field, 2005; Myers, Gamst & Guarina, 2006). Differences in continuousidepe
measures by dichotomous variables were evaluated using two samplelieteste's test for
equality of variances was used with a significance threshold of .01 to accounitipticity.

Right skewed data was transformed logarithmically.

After multicollinearity was evaluated, Pearson Correlations were usexnjpace each of the
dependent variables (10 domains and total score) and each of the independent variables.
Multivariate associations are generally superior to univariatelabomes because they better
capture the full network of relationships among predictors and critegagiss, 2002;

Tabachnick & Fidell, 2007). Therefore, data were analyzed using a semasltyble regression
analyses (MRA). For the regression analyses, the dependent varialpganagzmic plan
preparedness as evaluated using the composite (total score) from the CRIBCiewell as
each of the domain scores (Centers for Disease Control and Prevention, 2006c).

The first group of MRA models evaluated the association beterggamizational capacity
and pandemic plan preparedness via total preparedness score and each domain sem@nd he
group of MRA models evaluated the association betweerhead political controand
pandemic plan preparedness. The third group of MRA models evaluated the associagen bet
task environmerand pandemic plan preparedness. In addition to testing the overall sigr@fican

and predictive utility of the MRA models (as evaluated by the AdjRtedatistic), each
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analysis addressed which of its individual predictor’s best estimated panpleaminclusion of
federal recommendations. Two steps were used to evaluate unique contributitrs MRA
was used to determine whether each of its predictors made a statisiigaifizant unique
contribution (Pedhazer, 1997), and (2) the analysis evaluated the relative magaitdde
direction of the unique contributions by comparing squared semi-partiaicog@f among the
statistically significant predictors (Darlington, 1990; Keith, 2006). Chaptéfe8s an in-depth
explanation about the analysis for each of the independent variables and theiticosréloth
with each other and the outcome variables.
Health Department Structure Analysis

When assessing state health department structure, there were 21 tdidv#negt made up
Ford et al.’s (2003) three constructs of environmental, structural, and straa&@ygmariables.
While Ford et al.’s study utilized cluster analysis to reduce the varjdbéesaw scores were
utilized in this study in order to evaluate their association with prepaedoere. Ford et al.’s
data were not normally distributed and non-parametric statistics weréousealuate all data.
To address multicollinearity, Spearman’s Correlation Coefficient wed aisd variables
correlated above 0.7 were removed. The following 15 variables remained in thesnalyse
dynamism, heterogeneity, delegation, centralization, resource, tenure, caatouni
differentiation, professionalization, hierarchy, span, innovation, integratiolysemgrecedents
(see Table 3 for definitions).

A total of 41 states (excluding DE, IL, ME, MA, MI, SD, TN, UT, and WV) were indLite
the analysis based on Ford et al.’s (2003) criteria for inclusion. Data wéalyimihalyzed via
Spearman correlations between each of the independent variables and prepacedeess

Additionally, to evaluate the predictive power of the independent variables, mudigpéssion
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analyses (MRA) were employed using the composite (total score) fro@Dx8eChecklist as
well as each of the ten domains evaluated by the preparedness measurentesthamlthe
regression analyses were plotted and visually inspected to ensure segieieahormally
distributed.

Study Limitations
There were a number of limitations to this study that are important to tkeeipd. The current
study evaluated a cross-section of publicly available current@tats (as of March 2008). The
plans were from varying years (2004-2007) which introduces a variety of challeoenly for
comparing the plans themselves, but also for evaluating the factors that megaafthose
plans. Publicly available plans were analyzed because they have been guttegdiblic
whom the plans are meant to protect; however, more up to date plans may exist, but are not
available for public viewing. Without access to such documents, analysis must betednd
with the data that are available. Additional revisions since the collection degenat included
in the analysis in order to compare state plans at a single point in timefoféeiteere are only
50 state plans to analyze which limits power to detect differences and Ribettt Dakota’s plan
was not a complete plan, but rather a summary which could have resulted in lowemstt@aes
state’s analysis and comparison with other states. Coding state planstwéé pdint scale also
introduces coding bias as there may be differences in coders’ perceptions ahptiaiesof
items. This evaluation also assumed that intervals between the three poméxjuadr however,
this is only an assumption and was not tested for accuracy. Additionally, agalyziten plans
may exclude planning activities such as drills and trainings that are not ich@hutthee written
plans. Future research should include primary data analysis utilizing imsraral/or surveys to

assess if written preparedness does in fact correlate with actualegregss activities. However,
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primary data analysis also introduces a variety of biases in respomesp@sders may respond
to questions based on their desire to receive a high score, rather than repat¢ atimrmation.
Initially collecting secondary data excludes such bias and can offer aeomg@ar primary
data.

The measurement tool was additive and did not weight specific areas of preparednes
because there is no evidence that one specific area of preparedness is moaetithporothers;
however, it is possible that certain areas of the checklist may havergnepact than others. An
evidence base currently does not exist to support weighing particidarracge than others, and
any weighting would have been arbitrary. The lack of weighting was agdreéy comparing
percentages of total score to make comparisons across domains, but there arecinfiégages
and limitations when comparing domains that have varying numbers of factors.

Another limitation of this study is the political factors chosen for premiadi the outcome
variable. The factors were chosen based on previous studies as well as theory uset siates
vary widely, some of the factors have built-in biases. For example, Pennsylasroae of the
most rural populations in the country along with two major metropolitan areas. Iichdin
overall population density measure can overlook these variations. However, theemeasur
utilized were chosen because they offer an easily comparable snapsliiferentstates.

Many of the independent variables were collected for varying years whroduces
limitations in interpreting the findings as causality can be minimalgrpmeted. Every attempt
was made to collect data for the year prior to plan creation; however, sonie ddta was not
available. The reported results should not be considered causal inferences, baffeather
associations between variables. Additionally, the measure used for proédissn score (King,

2000) included some inherent limitations as the measure was from 1993-1994. Whileathere m
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have been some changes in professionalism score since this time, this maasume of the
few continuous measures of professionalism available in the literature aseasires of
professionalism are rankings (Mooney, 1994; Squire, 2007) which would have meant this
variable could not have been included in the regression analyses.

In the final analyses, independent variables were chosen based on Ford20@3jsvork
which utilized a variety of variables in order to reduce them to key clustes. &fere, the
factors were evaluated individually, rather than reduce them, making fagreaniamber of
independent variables with a small sample size which may have skewed tte Aghditionally,
not all states were included in Ford et al.’s analysis, and only a sampleesfcstald be
evaluated.

The assessment conducted in this study focused on public health structure, aisdittiere
known regarding the link between specific preparedness structures withlitye@leixecute
effective response procedures and impact population health (Lurie; Nelson, et al., 2007).
However, because of the limited number of pandemics that occur, measuring thewiedrbet
preparedness plans and response activity is problematic until the event occufsrghere
measuring written plan preparedness has offered an idea of level of prepafeased on
standard recommendations prior to an event.

Dissertation Overview
The remainder of this dissertation will include three chapters consistmgraiscripts that
present study findings and a conclusion. The second chapter addresses resd@nlogeesnd
focuses on the surveillance results of the 50 state written pandemic plan®mofugideral
recommendations analysis. The manuscript offers an evaluation of what recdatiores were

included most across the country, and what areas remain for improvement.
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The third and fourth chapters address research question two by evaluating) tfaait
influence pandemic plan inclusion of federal recommendations. The third chaptssdsthe
comparison of three political models as explanations for pandemic plan inclusionraf fede
recommendations. Each of the models is evaluated individually as well as cornapeaeh
other. Potential explanations for preparedness are discussed based on the findings

The fourth chapter focuses on the impact of state health department structate on s
pandemic plans. The evaluation of health department structure was an extensioncufritie se
manuscript that showed that the political theories evaluated did not offer qiéemadions for
preparedness. The analyses conducted in the third manuscript offered better @ypbenatr
for pandemic plan inclusion of federal recommendations. Recommendations for health
departments to help improve pandemic preparedness are presented as well.

The conclusion offers key findings from the research overall as well @&s farfuture
research. The research conducted in this project offers a unique perspectindemipa
influenza planning and adds to the evidence base for pandemic preparedness. Tleamaegsur
tool developed here offers a clearly defined, replicable way to measureepiregss and
addresses many of the gaps of previous research. The findings also offeaocipsafor

preparedness that can be used to make improvements in pandemic planning.
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CHAPTER 2
DO STATE WRITTEN PANDEMIC PLANS INCLUDE FEDERAL RECOMBENDATIONS?
A NATIONAL STUDY
Abstract
The U.S. government has worked to empower states to respond to a pandemic, but there has been
minimal evaluation to determine the success of such efforts. The purpose afdiig/as to
examine states’ preparedness for a pandemic as documented by stitasparidemic plans.
The study was a cross-sectional comparative analysis of 50 states’ pamdei@nza plans as
of March 2008. The CDC'’s State and Local Pandemic Influenza Planning Gheddi turned
into a matrix with each of 85 recommendations making up 10 overarching domains coded as “no
mention” = 1, “brief mention but no description or action item” = 2, or “description or action of
the item” = 3. Domain scores were constructed by taking each state’s ackdeddares and
dividing them by the total possible score for that domain. Federal recommendationsding
leadership, networking and surveillance have been well-integrated, but gféatsrare needed
to develop partnerships with health care agencies and focus on antiviral presasedhes
infection controls. The use of a clearly defined measurement tool can helpglstatesine their
level of preparedness and look to more prepared states for guidance, adotdly dlseir
legislators for additional resources.
Background
Historically, one of the greatest global health threats has been pandingnza. Pandemics
have occurred three or four times in each century (United States Depavfrimatith and
Human Services, n.d.) and have killed millions of people worldwide, largely due to @f lac

interventions to prevent the spread of disease. Based on the timing of previous outbreads, anot
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pandemic is looming. Since its discovery in the earfyQéntury, Avian Influenza (H5N1) has
been considered the most likely type of influenza to become a pandemic. The ldbN4 sif
particular concern to human health because of its documented ability to pass floectyrds
to humans. Once transmitted to humans, the H5N1 strain has caused severevidisgasg
high morbidity and mortality (World Health Organization, 2005).

Pandemics are global disease occurrences associated with rapid vewisipngad, health
care system overload, inadequate medical supplies, and economic and social disrugtion. O
779 thousand Americans and 52.7 million people world-wide died from pandemics in 1918,
1957, and 1968 combined (United States Department of Health and Human Services, n.d.).
Researchers have modeled the potential impact of a future outbreak, pre38din207
thousand deaths; 314 to 734 thousand hospitalizations; 18 to 42 million outpatient visits; and 20
to 47 million additional ilinesses in the U.S. (Meltzer, et al., 1999). The CongresSicget
Office (2005) estimates that 30% of all workers would become ill and 2.5% would dire. Wi
30% of workers missing an average of three weeks of work, the result would beasdenrthe
U.S. gross domestic product of 5%.

Responding to an Influenza Pandemic
There are ongoing efforts by agencies at the international, federalasmtesels to improve
pandemic influenza planning and preparedness, including efforts by the World Heal
Organization (WHO), World Bank, White House, General Accounting Offices atat local
health departments and municipalities (World Health Organization Writiagp; 2006).
Guided by the WHO's plan, the U.S. has committed resources to prepare fedesastébcal
authorities for a pandemic situation by providing funding, opportunities for netwonkechg a

interaction, and recommendations about what should be included in pandemic plans (Centers for
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Disease Control and Prevention, 2006c; United States Department of Health and Huma
Services, 2007, n.d.).

While planning is important at the international and federal levels, the imegjpbnse to an
influenza outbreak will occur at the state and local levels. States are in a uniigjoe pogauge
the emergency management needs of their political subdivisions, assess thes@mwoes and
those of the federal government, and facilitate the acquisition and applicatimsefresources.
State governments also give direct guidance and assistance to localtjarisdicprogram
development and channel federal guidance and assistance to communities (Hedsil&
2003; Waugh, 1994). For example, federal agencies will filter financial aid thraatghhstalth
departments and emergency management agencies that will then disjgel®eaitgovernments
and agencies. In a major emergency, the state’s role is to ensuréiaateorresponse through
the combined efforts of local, state, and federal agencies and private seciaadigyas (Perry
& Lindell, 2003). Additionally, states have the capability to detect novel influstrains in their
state public health laboratories (Witt-Kushner, Astles, Ridderhof, Martilck@/iet al., 2002)
and implement containment measures (Gostin, et al., 2002). Unlike other disasters ocds
or hurricanes, communicable disease threats are managed by state hesltredépan
coordination with the Centers for Disease Control and Prevention (CDC) and traditiona
emergency responders (United States Department of Health and HumaeS&00Y).

Measuring Pandemic Preparedness
There have been a variety of studies that aim to measure state pandemedpessa Holmberg
et al. (Holmberg, et al., 2006) reviewed 49 state pandemic influenza resporswoasess if
and to what extent plans addressed vaccination, surveillance and detection, and topmmuni

containment activities (Holmberg, et al., 2006), and found that while states texdsamh
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vaccination strategies, surveillance, and detection, there is wide legteitygn state plan
containment measures.

In 2007, the Congressional Research Service (CRS) assessed state paiademig pl
activities evaluating 66 factors in eight overarching areas includiagetehip and coordination,
surveillance and laboratory activities, vaccine management, antivigahtanagement, other
disease control activities, communications activities, health care ssraiwother essential
services. Each state’s plan was coded with a dichotomous yes/no measurdef thieeftactor
was included (Lister & Stockdale, 2007). The measures used in the evaluation have not bee
published, but the findings showed that many states addressed core public health femckions
as surveillance or vaccine management, but few plans addressed leadershipdanalticogror
the continuity of non-health services (Lister & Stockdale, 2007).

The National Governor’s Association (National Governors Association, 2008) comateted
extensive assessment of pandemic preparedness activities in albfity fetcusing on
healthcare, commerce, education, and public safety via workshop notes and obseiaions
authors concluded that states are not fully prepared for a pandemic, but the natian is mor
prepared than it was before the federal government offered guidelines amtesdo support
planning activities.

Most recently, the CDC conducted a review of state preparedness planniitgactenters
for Disease Control and Prevention, 2008). The CDC's report outlines progress afat aps
country overall as well as state specific information. The report focuséidease detection and
investigation, public health laboratories, and emergency response. Findingsl shatyaiblic
health department strengths include increased detection and investigation sggiibeaugh

improvements in the public health workforce and data collection and reporting system
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Each of these evaluations offers important information about state preparduvesger,
overall there are some consistent flaws that have not been addressed. Presdiesisibused
varying definitions for preparedness, many of which were not clearly exglahdeitionally,
the methodologies used in each of the studies varied extensively from evaluasitegetman
(Holmberg, et al., 2006; Lister & Stockdale, 2007) to conducting interviews with Governors
(National Governors Association, 2008), and plan creators (Centers for D&x=#sel and
Prevention, 2008; Levi, et al., 2008b). Both of these issues make longitudinal comparisons of
preparedness problematic and reduce the effectiveness of preparedness bgseat
establishing consistent measures.

The threat of a pandemic has led to an expectation by elected officialgnaMears, and the
public that states are prepared (Lurie, et al., 2006). Investments in pirgssdave led to
developments in public health agencies including working with new partners,exqieg
changes in the workforce, utilizing new technologies, integrating prepasaditbther public
health functions, changing leadership, and increasing accountability (Liuale,2006).

However, previous research, even with limitations, shows that gaps still rentaies tBat are
under-prepared need guidance to improve upon the gaps, but without clearly defined measures
priorities for improvement are unclear. Recently, the Institute of Med{tDid) (Institute of
Medicine, 2008) concluded that the future of public health preparedness requerés anitl

metrics that enable public health systems to achieve continuous improvement and tordemonst

the value of society’s investment.
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Current Study

The current study focused on written plans because they are the inftied pteparedness
activities and can offer evidence of states’ consideration of federal remmhations. Written
plans document the response activities and protocols generated by the planrgag @noc
practiced via trainings and exercises (Perry & Lindell, 2003). Therdwstedy addresses
limitations of previous preparedness evaluations and offers two new advantesies|ear
definitions of preparedness were used based on the expertise and experienceonfsfisease
and public health experts. The use of clear, defined measures will allow this beoteplicated
over time and by various researchers, rather than redefining preparedhessclvievaluation.
Additionally, the tool utilizes a three point scale which captures nuances in plansddy
dichotomous yes/no measurements, this allows for reporting of greaterovaimgpilans and
clarifying recommendations for improvement.

Since a pandemic has not occurred recently, an evidence base for all ofdtsetfettshould
be included in pandemic planning has not been established; however, there is some consensus
based on past experience of infectious disease outbreaks regarding the mchousritiat
must be in place to respond effectively to a communicable disease threat{ Garilesease
Control and Prevention, 2006c). While states may implement their plans differesgly da
their populations, geography, and risk, states that do not meet the minimum recznhons
will be less prepared to respond to a pandemic. There are some issues thaisiemtons
preparedness for any emergency (Perry & Lindell, 2003), but pandemics are uciausekbey
last longer than most emergencies and require community mitigatiogsasech as social
distancing, isolation, and quarantine (United States Department of Health aiaah ISemvices,

2007).
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The CDC created the State and Local Pandemic Influenza Planning Ch@€ligt) that
outlines ten domains that should be addressed in state and local pandemic prepareuhiegs pla
(see Table 1, pg. 20). These overarching domains focus on the key considerations foicpandem
preparedness. Under each domain are spegifiotnumrecommendations to ensure states have
at least begun to consider all of the factors included in a pandemic response.

The purpose of this study was to evaluate states’ level of pandemic preparesinesssaed
by the inclusion of CDC recommendations in their written pandemic plans. Thecsigod of
this study lies in its ability to construct a baseline of information reggustate written plan
comprehensiveness, and therefore a concrete step towards revising anchignpliaons.
Additionally, the tool developed and presented here uses clear definitions asityis ea
replicable, allowing for longitudinal measurement of preparedness a@ites st

Methods

Constructing the Checklist
Based on the CDC'’s State and Local Pandemic Influenza Planning Ch&adist) (Appendix
A), | developed a state pandemic plan assessment tool to evaluate the extech statbs’
most recent written pandemic flu plans (as of March 2008) addressed minimunh federa
recommendations for state preparedness planning. The CDC’s Checklistrveasinto a
matrix that included 85 factors comprising the ten domains described in Table2D)p@ list
of all 85 factors is in Appendix B). The factors were taken from the CDC Chetkknsure that
each recommendation had its own score. For example, under vaccines, one of the CDC
recommendations is “address the needs of vulnerable and hard-to-reach popul#tiens
operation plan.” The needs of the vulnerable became one factor, and the needs of the hard-t

reach became another in the measurement tool.
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Written plans for the 50 United States were collected; 49 states’ comphekenpia plans
were publicly available on the web site www.pandemicflu.gov or the Council tef &id
Territorial Epidemiologists web site (http://www.cste.org/). Nortk@ta was contacted for its
complete plan; however, the state preferred that the 2006 publicly availabkupianary,
available on the Health Department’s web site, be used.

The plans were read and coded. Each recommendation had an interval measure of no mention
(1), brief mention but no description or action item associated with the factor (2), ewtim-d
description of the item (3). For example, if a plan mentioned that risk commanieais
important, but did not explain assessment of communication needs, it received a scorthef 2;
plan explained coordination with public partners, it received a score of 3 fondihatual
factor. By including a three point scale, more information was gleaned thiequianning
process and comprehensiveness of the plans compared to previous studies which included only
dichotomous measures (Lister & Stockdale, 2007). It was assumed in thevatistion that
the distance between each interval was equal. Future studies can evaluataribe detween
scores more deeply or utilize the measures as categorical, rather ¢inaal idta to test this
assumption.

Ten state plans were coded and scored by a colleague to evaluate inteelcdulkty.

Scores from both coders were then compared using a one-sample pairedd-testoe | error
rate of 0.10. The level of alpha was determined on the basis of the small sampledsize
consequential nature of a Type | error. A power analysis indicated that with eya@%error
rate, | would have 90% power to detect a minimum difference of 15 points out of 255 in the

mean of ten total scores using a one-sample paired t-test. In order to dbefiindings of the
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t-test, the Kappa Statistic (Sim & Wright, 2005) was used to evaluate iats-abrrelation
(0=.96).

Each state’s domain scores were calculated by adding the scores faatactvithin the
domain. For example, the leadership and networking domain had 18 factors and a total possible
score of 54. Each 1, 2, and 3 was added together to calculate a domain “raw score.f ttn orde
gain an understanding of average scores (percentage scores) in each domain,ithaloma
scores” were divided by the total possible score for each particular ddmarder to create a
“total preparedness score” for each state, the unweighted scores of e&th Were added
together and divided by the total possible score (255). Previous measures have not applied
weighting to their evaluations of multiple preparedness indicators (Céntédssease Control
and Prevention, 2008; Holmberg, et al., 2006; Lister & Stockdale, 2007), and it is not clear that
any of the domain areas evaluated here is more important than others. Raprépi@iedness
scores” and raw domain scores were the dependent variables in all of the@vslbatvever,
for descriptive purposes all states were compared via domain and overalbasarees
(Chapter 2). Future studies, particularly those conducted after such an evehtyeighl
domains based on their importance in practice. Overall trends and descriptive daadn are
reported below.

Data Analysis
All data were collected and entered into Excel, cleaned and checked faccand then
merged into an SPSS version 16.5 database. Outliers were assessed via visuahingpect
distributions and checked for accuracy. Descriptive statistics for all domanesanalyzed and

are reported below. In order to utilize correlation statistics to compardrieomses, all domain
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scores were plotted and visually inspected for normal distribution. Domairs secere
compared using bivariate Pearson Correlations.
Results
The date of the state plans ranged from 2004-2007. The average number of pages was 108.3
pages, ranging from 406 pages (NY) to 11 pages (ND and WV); number of pages watedorre
with preparedness score (r=0.66, p<.01). States with higher scores focused onmexibiaini
factors in greater depth. Total scores ranged from 100 (WV) to 205 (MA) out ofibl@@&5
(Figure 4). Surveillance (WY and MD), communications (NY), and workforce suppart a
psychosocial considerations (MD) were the only domains for which any steteddhe
maximum score possible (Table 3). (State specific data are noted in ApQericiguencies of

scores for each factor are noted in Appendix D)
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Figure 4. State Total Preparedness Scores by Quartiles
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Table 4. Variation Measures and Average Scores by Pandemic Prepareaimess D

Domain Scores Average Mode Min. Max. Range
Leadership/Networking 71% 72% 41% 91% 50%
(18 factors)
Surveillance 75% 73% 33% 100% 67%
(5 factors)
PH/Clinical Labs 60% 42% 33% 92% 58%
(4 factors)
HC/PH Partners 53% 52% 33% 76% 43%
(14 factors)
Infection Control 57% 50% 33% 92% 58%
(4 factors)
Vaccines 62% 64% 33% 90% 56%
(13 factors)
Antiviral 59% 53% 40% 80% 40%
(5 factors)
Community Disease Control 67% 77% 33% 97% 63%
(10 factors)
Communications 66% 67% 38% 100% 63%
(8 factors)
Psychosocial 60% 58% 33% 100% 67%
(4 factors)
Total Score 63% 60% 39% 80% 41%
(85 factors)

Leadership and Networking
Leadership and networking is a key area of preparedness as states will neddwittwother
agencies and jurisdictions to ensure planning for all hazards (Waugh, 1994). The hegh scor
this area differed from previous research that showed that leadership and ¢oordiaa a
weakness in most states (Lister & Stockdale, 2007). West Virginia had testIsgore in this
domain and did not reach a score of “3” in any of the factors. North Carolina had th& highe
score for leadership and networking and received a score of “3” for adwerstfactor. Twenty
nine had scores above the mean (71%) for this domain.

Areas of strength in this domain (Appendix D) included establishing a pandemic
preparedness committee, defining the responsibilities of the state, lut&bderal government,
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having a communications plan, defining who has authority for executing the plan, and
maintaining an incident command system. There are also clear areas for mgmouecluding:
formalizing agreements with neighboring jurisdictions, maintaining a deapbgr profile of the
community, creating a task force to support health care institutions, and enseaing cl
identification of law enforcement personnel. Many states mentioned timetiompliance with
the National Incident Management System, integrating plans across junisdi¢ioundaries,
maintaining psychosocial support services, having a process for resource, i@uiesisuring
the plan is scalable; however, the high numbers of “2”s in these areas leave rouprdoed
explanation.

Surveillance

In addition to coordination between agencies, bioterrorism, emergency prepsyedhoes
epidemiology are also important functions of state health departments kBettst., 2006). All
of these functions depend on strong surveillance systems to be successfuluwailiausce
was one of the highest scoring areas overall in this study, there were vabatioesn states.
Georgia received the lowest scores for this domain with a “1” for each.fatiee states, (AZ,
MD, WY), received the highest score possible. Twenty-two states scored aband 5%) for
this domain.

Strengths in this domain (Appendix D) included ensuring year round surveillance for
seasonal influenza and sharing data from local systems. Areas for impnb\ardencreased
description in state plans included having the capacity to rapidly identify noaielssof
influenza and ensuring the ability to share data from federal systertes Bte very weak in

tracking information daily during a pandemic.
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Public Health and Clinical Labs

State lab capacity for detecting novel strains of influenza can reducehbdtween detection
and treatment of influenza. In 1992, the Institute of Medicine published a report breteof
microbes on the health of the United States (Lederberg, Shope & Oaks, 1992) and noted the
importance of increasing coordination between public health and clinical haadttodamprove
surveillance for and detection of emerging diseases. Five states (MENMEE, and UT)
received the lowest scores for this domain. Two states (TN and WY) had tlesthggbres.
Twenty-three states scored above the mean (60%) for this domain. The gr@atestis area
was surveillance for influenza among laboratory personnel. This area isicfilpartoncern
because lab personnel will be depended upon to test and detect novel influenza straiasdbefore
during a pandemic (Witt-Kushner, et al., 2002).

Public health and clinical labs had some clear weaknesses (Appendix D) including
surveillance for influenza among laboratory personnel, a lab surge ggpaait and informing
clinicians about safe specimen collection. Many states did, however, at &dgimihe need to
assess laboratory diagnostic proficiency.

Healthcare and Public Health Partners

Healthcare providers are essential in the detection of initial cases don@andemic influenza
in a community. Early identification and isolation of cases may help slow thedspirenfluenza
(United States Department of Health and Human Services, 2005). Health carerpreitidee
depended upon to find early signs of a novel influenza strain and must be included in the
planning process (Lederberg, et al., 1992). Health care and public health paamerse of the
weakest areas nation-wide. Nebraska had the lowest score, while Mas#adiacs the highest

score. Twenty-five states had scores above the mean (53%) for this domain. Pithlic hea
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preparedness depends in large part on private clinicians who are trained tozeeeaggrigency
situations and report suspicions to public health officials (Salinsky, 2002). Unél thes
complementary fields are better able to coordinate their activities, i@rains considerable
threat of delayed detection and a less effective response.

The health care and public health partners domain had some clear weaknessesXAppendi
in the following factors: test the operational plan for the health care sestomartuary
provisions, define a medical staffing emergency, exercise the plan to ole@démitals for
volunteer health care personnel, and test the plan for dealing with exposed patidraaltn
care personnel. Defining how the written plan will be exercised and tesseal euamsistent
weakness in this and other domains. There were no factors in this domain wherectated a
majority of “3”s making this a key area for additional focus in state plgnnin
Infection Control and Clinical Guidelines
Individual clinicians and health care institutions face significant angdie in: 1) quickly
identifying and triaging cases, 2) containing the spread of infection, 3) baegiamiefficient and
comprehensive workup, 4) initiating antiviral and other supportive therapy, and ¥)atimiy
clinical complications (United States Department of Health and Humaic&gr2005). Similar
to the healthcare domain, infection control and clinical guidelines are oftltteehin
preparedness evaluations (Centers for Disease Control and Prevention, 20688 asdas are
often considered outside the realm of public health. Two states, WV and AL, had tke lowe
scores because they did not mention any of the factors in their plans. One stated\tt¢, ha
highest score for this domain. Twenty-six states had scores above the meafo(3hts)

domain. Gaps included having access to EPI-X, a CDC web-based communicsteom\shere

96



epidemiologists can exchange information about health issues, and testing a plateto upda
providers as a pandemic unfolds.

States did well in two areas of the infection control and clinical guidelineaidd/ppendix
D): utilizing the Health Alert Network and creating messages to educatitthdasa providers;
however, most states did not mention testing a plan to update health care providers as a
pandemic unfolds or giving local health authorities access to EPI-X, a web-baseiefngy
information system.

Vaccines and Antivirals

Vaccines are widely considered to be the most effective means to recharibiglity and
mortality during a pandemic (Oshitani, 2006); however, the impact of vaccinemsdmae
demonstrated. One state, ND, received the lowest possible score for this ddmiain, w
Massachusetts received the highest score; however, North Dakota’s planrguvasiavaluated
which may have impacted the state’s score in this area. Gaps in this andadredtidressing the
cost of vaccines, having agreements with personnel and organizations for dstyiéuod
addressing the needs of the vulnerable and hard-to-reach. Twenty-seven statesekaabsve
the mean (62%) for this domain. States were strong (Appendix D) in having a plancioevac
distribution, use, and monitoring, vaccine tracking, and defining priority populationsybeow
weaknesses remained in exercising the operation plan for obtaining vaaddesssing the
needs of vulnerable and hard to reach populations, and addressing the cost of vaccines.

Antivirals are expected to be effective against pandemic influenza drizbwhie only
available pharmaceutical intervention until enough vaccines are produceth(@<006).
Amantadine and rimantadine have been shown to be therapeutically effectivatédnithin

1-2 days of symptom onset in young, previously healthy adults; however, it has not been
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established whether treatment is effective in severe influenza or preyarituenza in high-risk
populations (Hayden, 1997).

Trust for America’s Health’s 2008 evaluation of state preparedness (Lali, 2008b) noted
that all 50 states have adequate plans to distribute emergency vaccinessqraitbmedical
supplies from the Strategic National Stockpile (SNS); however, we found thati&eorg
Massachusetts and Nebraska had the lowest scores and made no mention of the SNS in thei
written pandemic plans. It is possible that these states have separgiaBiNthat are not part
of the pandemic plan, but having plans that are scattered may be problematic asrespotal
find and coordinate different plans during an emergency. States without such a pla@ may
unable to distribute medical resources to their citizens during an emer@ehey studies have
also found inconsistent descriptions for antiviral attainment via SNS or privafgo@s in
many states (Lister & Stockdale, 2007). Here, five states (CT, ND, NEBraiGJT) had the
lowest scores for antivirals. Three states (SD, IL, and OK) had the higbess$.sTwenty-five
states had scores above the mean (59%) for the antivirals domain. Gaps in this domain
(Appendix D) included addressing the cost of antivirals and testing an operationgrpla
procurement.

Community Disease Control and Prevention

Community containment strategies, including isolation, quarantine, snow days, &aséacr
personal and medical institution hygiene are fundamental public health mazseads control
the spread of communicable diseases (Centers for Disease Control andidire2864). These
strategies all have the primary goal of preventing person-to-perssadspir disease by
separating those with disease or at increased risk for developing diesagbdse at lower risk.

This domain was addressed by all states, although some states only mehabsadh
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strategies would be used, but did not describe when or how they would be implemented. Two
states, (KS and TX), received the lowest scores for this domain, while thtes (81D, MN and
VA), had the highest scores. Twenty-three states’ scores were abanesooges (67%) in this
domain. The largest gaps (Appendix D) in this domain were in identifying loatd,astd federal
authority for implementing containment plans. The lack of clear delineati@spdnsibilities

can lead to an uncoordinated and disorganized response.

Communications

Communication during an emergency is one of the most important elements in responding
quickly and appropriately to a threat (United States Department of Health arahtBervices,
2002). Communication includes coordinating with public and private partners, training
spokespersons, and implementing community resources (Centers for DiseaiskaDdnt
Prevention, 2006c¢). Consistent with other studies (Lister & Stockdale, 2007) comnoumnisat
strength for some states and continues to be a challenge for others. Thredb&a®s, 4nd

VA), had the lowest scores while one state (NY) had the highest score for tlasmddmenty-

two states had scores above the mean (66%) for the communications domain. Gapee this a
(Appendix D) included assessing readiness to meet communication needs and training publi
health communications staff in risk communication.

Workforce Support: Psychosocial Considerations and Information Needs

In addition to addressing the needs of the public through risk communication, the needs of
responders must be considered in a pandemic response (Deane, et al.). Thit soeeeldd the
lowest scores of all the domains. Eight states (GA, KS, OH, NB, ND, NV, SC andadrthe
lowest score for this domain as they did not address any of the factors. Twp(di&t@nd

MD), received the highest scores. Twenty states had scores above the medor(@ii%0)
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domain. Gaps for this area (Appendix D) included developing workforce resilievgeprs,

and public health messages. The findings in this area were consistent with priexd@ss s
where psychosocial support services for responders were found to be lacking statesst
(Lister & Stockdale, 2007).

Domain Comparisons

All of the domains were positively correlated with each other. There aresting implications
of the relationships among domains. Leadership and networking score wasangiyitand
positively associated with communications score as was healthcare amdhealth partners
score (Table 5). States seem to recognize the need for increased cormomucégEacity,
particularly among emergency managers, public health officials, artti¢eeal providers to
whom the public will look for answers. Leadership and networking, healthcare and pulthc hea
partners, and communications scores may be associated with psychosociatatomsisieores
which supports the claim that effective leaders are likely to ensure thahdess and healthcare
providers as well as the public have access to both physical and mental heglés serd

messages (Centers for Disease Control and Prevention, n.d.).
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Table 5. Bivariate Pearson Correlations Between Domains

Leadership | Surveillance Labs HC/PH | Infection | Vaccines Antivirals Disease| Communication Psychosocia
and Partners Control Control
Networking
Leadership and | Pearson 1
Networking Correlation
Sig. (2-tailed)
Surveillance Pearson .302* 1
Correlation
Sig. (2-tailed) .033
Labs Pearson 211 .368** 1
Correlation
Sig. (2-tailed) 142 .009
HC/PH Partners Pearson 521** 276 A441** 1
Correlation
Sig. (2-tailed) .000 .053 .001
Infection Control | Pearson .341* 230 207 241
Correlation
Sig. (2-tailed) .015 .108 .149 .092
Vaccines Pearson 271 .202| .385** .394** 172 1
Correlation
Sig. (2-tailed) .057 .160 .006 .005 .232
Antivirals Pearson A22+* .165 .300* A97** 222 570** 1
Correlation
Sig. (2-tailed) .002 .252 .034 .000 121 .000
Disease Control | Pearson .390** A490** 406** .560** 192 .301* 317+ 1
Correlation
Sig. (2-tailed) .005 .000 .003 .000 .182 .033 .025
Communications | Pearson .586** 223 .305* .536** .291* .398** .388** A460** 1
Correlation
Sig. (2-tailed) .000 120 .031 .000 .041 .004 .005 .001 .000
Psychosocial Pearson B519** 231 443+ .587** 194 .323* A14** 578** .516** 1
Correlation
Sig. (2-tailed) .000 107 .001 .000 77 .022 .003 .000 .000

*. Correlation is significant at the 0.05 levelt@led); **. Correlation is significant at the 0.0dvel (2-tailed).
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In addition to being associated with leadership and networking score, healdmdareblic
health partners was positively and significantly correlated with commdisiéase control and
prevention score. This finding was particularly interesting because raaltéred public health
partners was a weakness nation-wide; however, given the importance of heglgubic
health, and the implementation of community interventions during an emergencyedessary
that all three areas be as robust as possible.

Not surprisingly, vaccine scores were correlated with antiviral scoresy bfahe same
strategies must be in place for the attainment and distribution of both resoungeg.@®
pandemic, it is possible that both vaccines and antivirals will be used eitheafordnt or
prophylaxis, and clear plans for attaining these resources are necessdigctive responses.

Surveillance, infection control and clinical guidelines, and public health and tladica
scores were not correlated above .5 with any other domain. This finding is inteasstimage
are all areas that are traditional public health responsibilitiess(Beiet al., 2006), and it would
be expected that states with strengths in one of these areas would have thers.in othe

Discussion
Previous evaluations of state preparedness have found weaknesses in a vagaty ofcinding
containment measures (Holmberg, et al., 2006), leadership and coordinatian&1S¢tekdale,
2007), lab capacity (Centers for Disease Control and Prevention, 2008), legal framewor
(Centers for Disease Control and Prevention, 2008), laboratory workforce ilfent@isease
Control and Prevention, 2008), communication systems (Centers for Disease Control and
Prevention, 2008; Lister & Stockdale, 2007), and trainings (Lister & Stockdale, 20@#aliQv
strengths included leadership and networking and surveillance; however, while awadate

included greater descriptions of recommendations than others, the findings hemesstent
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with previous evaluations of pandemic preparedness (Centers for Diseas# &aht
Prevention, 2008; Holmberg, et al., 2006; Lister & Stockdale, 2007) and show that there is room
for improvement in preparedness plans among all states in all domains.dbrsaint to note
that low scores in some domains may not mean that factors are missieghaitpgowever, it is
important for states to address the gaps in their plans whether it means adtties that is
completely lacking, or improving the description of items already in the planse YfeWious
evaluations have used varying measures and data sources, they all showialeam batween
states in preparedness measures. The challenge in comparing such evatutitadribere is no
standard measurement tool to compare across studies. This evaluation offdvatiege that
some states may be able to improve their plans by expanding the plan itself tipreaigr
description of their processes as states with more in-depth plans had higher&uoere
evaluation tool used here can be easily replicated over time, while priortewauzave used
less definitive measures making longitudinal studies more challenging.
Limitations

Although this analysis offers states a snapshot of their pandemic plan integrdéderaf
recommendations, there were a variety of limitations in this evaluation sitdy looked at the
cross-section of publicly available current state plans (as of March. Z@d)cly available
plans were analyzed because they have been posted for citizens whom the pleanate
protect; however, more up to date plans may exist, but are not available for publigviewi
Additionally, many plans were from different years making comparison aglass
challenging. Many states view more recent pandemic plans as secureedts;uand are
unwilling to share these documents with the public, although it is unclear why tigsdase.

Additional revisions since plan collection were not included in the analysis in ordempare
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state plans at a single point in time. Another limitation was the use of Nd«theaplan
summary which could have impacted the results of that state’s analysis goatrisomwith
other states.

Evaluating plans with a three point scale assumed that there were equalsrietween
each of the codes. This assumption was not tested, and it is not clear if statesentmydo
more work to address some factors compared to others. Analyzing written plaagsm
exclude planning activities such as drills and trainings that are not includedamittee plans.
Such omissions may mean that data about planning activities is missing fremalysis.

Future research should include primary data analysis utilizing intervielsrasurveys to assess
if written preparedness does in fact correlate with actual prepareatigsses. Additionally,
calculating preparedness scores by dividing mean scores by total @assitd has an impact on
the explanatory value of the analysis conducted in this study. Some of the domainsiéis] outl
and mean scores can only offer a general overview of plan comprehensiveness. Tleegburpos
this study was to gain a general sense of pandemic planning across the codintdudl state
data is available (Appendix C) and may offer a more concrete evaluatipeadifisstate

strengths and weaknesses.

The measurement tool was additive and did not weight specific areas of prepsaitaeraise
there is no evidence that one specific area of preparedness is more impartanthers;
however, it is possible that certain areas of the checklist may havergnepact than others. An
evidence base currently does not exist to support weighing particidarracge than others, and
any weighting would have been arbitrary. The lack of weighting was agdreéy comparing

percentages of total score to make comparisons across domains, but there arecinfiégages
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and limitations when comparing domains that have varying numbers of factors wlyitle ma
addressed in future research.
Conclusion

The study findings showed that the greatest gaps among all staté$en planning exist in the
domains of health care and public health partners, infection control and clinicdirgesde
antivirals, and workforce support and psychosocial considerations. This is pasticularl
troublesome as health care responders (Lederberg, et al., 1992), infection thriteol Htates
Department of Health and Human Services, 2005), and antivirals (Hayden, 19%gqarte be
the most immediate and effective ways to mitigate a pandemic prior to vaooihueion.
States should find ways to focus on these areas and include health care partagrsng {o
ensure a pandemic can be addressed in its early stages. Other studies {@ddisease
Control and Prevention, 2008; Holmberg, et al., 2006; Lister & Stockdale, 2007) have also found
weaknesses in these areas, and all agree that these are key areas to improve upon.

Written plans are the initial step to preparing a community for an enrgé written plans
are not comprehensive, responses will be more likely to have gaps. Statgsize these
findings in order to lobby state legislatures for additional resources tosadteer weaknesses,
refocus health departments on pandemic planning, and include new partners such sisamiver
to improve planning. States can also use this instrument, based on best-practicegeisd-ex
based guidelines, to continuously evaluate and update their plans to respond to a pandemic
emergency.

The current study was the first of its kind to offer a defined measure efigiigten pandemic
plan inclusion of federal recommendations. While progress has been made siitse¢hsd of

Avian Influenza was detected (Centers for Disease Control and Prevention, 2008gHyplet
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al., 2006), states have not included many federal recommendations in their plans. yhe stud
conducted here offers states a unique opportunity to improve upon their weaknesses, compare
their plans with other states, work with other states that have more comprelpdaussvio learn

from their experience, and measure their progress over time. In additioopltbdeveloped for

this study can be used to further explore preparedness within different legelseeoiment and

expand the evidence-base related to pandemic preparedness.
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CHAPTER 3
POLITICAL FACTORS ASSOCIATED WITH STATE PANDEMIC FLU PLAS
Abstract
State health departments have been charged with creating pandemic plaaashRese
bureaucratic behavior has focused on regulation and distribution activities, bpsitdéenic
plan creation does not fit these categories. Federal and state governmeirisdsied resources
in pandemic planning and published recommendations for such planning; however, it is unclear
what influences inclusion of those recommendations in written plans. This stuggreahthree
explanations for bureaucratic behavior to evaluate what factors areatsgeath pandemic
plan inclusion of federal recommendations. Findings showed that state pandemdoeltion is
a bureaucratic anomaly, and recommendations for future research to bettstamaditis
behavior are offered.
Background
Pandemic influenza is a virulent flu of global dimensions which easily spresdgérson to
person, and little if any immunity is present (Gingerich, 2006). Pandemics haveedccur
multiple times in each century (United States Department of Health andrHBenvices, n.d.).
Based on the timing of previous outbreaks, another pandemic is imminent and will beedsocia
with rapid world-wide spread, health care system overload, inadequate nsegckés, and
economic and social disruption (Meltzer, et al., 1999). Over 779 thousand Americans and 52.7
million people world-wide died from pandemics in 1918, 1957, and 1968 (United States
Department of Health and Human Services, n.d.), and a future pandemic could ddysimil

devastating.
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While planning for a pandemic is important at the international and federa, lavéie
United States the initial response to an influenza outbreak will occur aateastl local levels.
Millions of dollars have been granted to states since the late 1990’s for pubtic heal
infrastructure and preparedness (Salinsky, 2002). The 50 states, the Distaktrobi@, three
local jurisdictions (New York City, Chicago and Los Angeles County), five U.Bitdies, and
three Freely Associated States of the Pacific shared $325 million in coopagrieement
emergency supplemental funds to help create and fill gaps in their panddu@nzaf
preparedness plans and to test these plans. In August 2007, a supplemental $75M was announced
as well (United States Department of Health and Human Services, n.d.). Siatdsemrepared
to take action during a pandemic influenza outbreak because they will be called sipton fir
implement containment and response measures. States will also be responstdedfoating
requests and resources between federal and local governments.

The federal government has offered states guidance on pandemic planningignaludi
strategic framework for planning (United States Department of HaadtitHaman Services,
n.d.), outlines of community strategies (United States Department of HealtruarahH
Services, 2007), and a document focused on what to expect during the next flu pandendc (Unite
States Department of Health and Human Services, n.d.). The Department of Rielimaan
Services and other federal agencies have also held pandemic planning surtimpuitgolid
health, emergency management and response leaders in each state (Nationat€ove
Association, 2008).

The state has emergency responsibilities that local governments do noS&itaremergency
management agencies and health departments are in a unique position to gagegbiecy

management needs of a state’s political subdivisions, assess their owne®sodrthose of the
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federal government, and facilitate the acquisition and application of theseaes. State
governments also give direct guidance and assistance to local jurisdiotfmog/iam
development and channel federal guidance and assistance to communities. In anergjeney,
the state ensures a coordinated response through the combined efforts of lecahdt&deral
agencies and private sector organizations (McLoughlin, 1985).

Most states have a single agency that takes “lead” responsibility &ygenty preparedness
and response activities. The nature of such agencies and their lines of authorivyttrgy all
fall into one of five types of organizations. Authority in all cases is legastatéhe governor, but
is operated in: 1) the executive office, or delegated 2) to a civilian department, 3adjutiaet
general, 4) to the state police, or 5) to a council which oversees departmevitadsac
(McLoughlin, 1985). Because communicable disease threats do not affect comniuiitées
same way as other disasters such as floods, bombings, tornadoes, and the likeagentgad
differs in these events. Communicable disease threats are managed byafitattepartments in
coordination with the Centers for Disease Control and Prevention (CDC) and typergleacy
responders, such as emergency management agencies (United Statesdbepéiiealth and
Human Services, 2007).

During a pandemic, the states’ role will be to coordinate both the local and fedp@nses.
States must have specific policies and procedures in place prior to the onsetoinloreler to
mitigate the impact of a pandemic. In the event of large-scale illneggnaplans should allow
non-traditional responders the ability to react appropriately with mininpedrance or training.
The federal government has offered little supervision on the nature and corgantiefmic

plans; however, it has offered a variety of recommendations, the most comprehengiiah of
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are the CDC'’s State and Local Planning Checklist (Centers for Di€eael and Prevention,
2006¢).

In the first phase of this study, the CDC checklist was used to evaluaenwstiate pandemic
flu plans in order to assess their level of inclusion of federal recommendatierGh@gter 2).
The findings showed that no state included all federal recommendations in its papkdemi
and there was great disparity in the number and extent to which states did inderdé fe
recommendations. Currently, it is unclear why there is such variance ipatatemic plans.
The purpose of this phase of the study was to evaluate what political and ecomtonsceise
associated with state written pandemic plan integration of federal recaiations as measured
by three overarching political theories for bureaucratic behavior.

Bureaucratic Behavior
Bureaucracies regulate private industry, individual behavior, and governnigitieacas well as
offer a variety of goods and services (Meier & Bhote, 2007). While the respibiesiloif
bureaucratic agencies are clearly defined, understanding bureaucratimbend policymaking
continues to challenge political scientists and public policy resear@eeaucracies are
responsible for four policy areas including regulatory policy, redistribyihiey, distributive
policy, and constituent policy (Meier & Bhote, 2007). These areas define whatitnartga
agencies do, and help researchers evaluate bureaucratic behavior basedlemthieer agency
in question.

Regulatory policies consist of government restrictions to keep individual ouiitstdl
conduct from transcending acceptable bounds (Meier & Bhote, 2007). Redistributive policy
taxes one group of people in order to provide benefits for another group, while distnimlicye

uses general tax revenue to provide benefits directly to individuals, rather thambrgeis
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financial resources. Constituent policy is made up of policies that do not fit amonbehe ot
three policy areas and includes national security and government service bucbaas the

Office of Personnel Management (Meier & Bhote, 2007). Each of these agenailiféenant

roles and responsibilities, but the predictors of their behavior are often siatildres have

linked bureaucratic behavior to human behavior theory (Schmidt, 2000), pressure froemdiffer
branches of government (Wood & Waterman, 1994), internal hierarchical relgteiiBlowns,
1967), interest groups (Moe, 1990), and political support (Rourke, 1984). Each of these players
has been shown to have a clear influence on bureaucratic decision-makingergempig
relevant legislation, applying political pressure, and appropriating funding veowseior
evaluations of bureaucratic policy making has focused on traditional bureauctiatteea
including enforcing regulations and distributing goods and services, while thigyaattinterest
here is internal pandemic plan creation.

State health departments are bureaucratic agencies with respaesithiit include policy
making, priority setting, data collection and analysis, financing, and okietditpcal public
health activities (Wall, 1998). However, health departments have additional riegdfimssthat
fall outside the bounds of “traditional” bureaucratic behavior. State health mepagpandemic
plan creation is an example of a situation where activity is under bureawonatticl, but is a
solely internal process where neither resources nor services ataitbstioutside of the agency.
State health departments are creating plans that are speculative doel actiyated at a later
date. Upon plan implementation, the policies may be regulatory if movementistedst
redistributive if funds are shifted to support health care costs for the uninsurediiloutiist via

mass vaccination or antiviral distribution, but the plan alone is not a policy outcaypecai
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bureaucratic behavior. Little research has been conducted to evaluatediuttypeaucratic
behavior.

In this study, the state health department bureaucratic behavior of developimgvalstat
pandemic influenza preparedness and response plan was evaluated to sepd dhisehavior
could be explained by existing theories of bureaucratic behavior. Based onaheégmevious
research (Keiser, 1999; Meier & Bhote, 2007; Whitford, 2007), it was hypothesizelehat t
ability of such agencies to create comprehensive plans was contingent upigtyaobdactors
which would fall into three overarching theoretical models for policy outcomes.
Organizational Capacity
The organizational capacity framework suggests that an agency’s orgaakattributes
including its rules, regulations, and reward mechanisms determine its de{Boonss, 1967;
Thompson, et al., 2003). There are three overarching areas that make up this fkaesrewor
organization’s beliefs and culture; managerial constraints and workfamg@osdion; and its
leadership’s turf, strategies and innovation influence the outcomes of an oligani@étson,
1989). Specific factors that influence organizational capacity includeinegi@mmal resources,
rules and tools, and incentives and control mechanisms (Whitford, 2007; Wilson, 1989).

Organizational capacity focuses strictly on the internal struchdeocesses of a
bureaucratic agency. Although bureaucracies are at the mercy ofadxtelitical and
environmental influences, it is the internal capacity that will impact potiaking,
implementation, and regulation (Whitford, 2007). Bureaucratic agencies that egecchath
particular tasks, but lack the capacity to implement them will be lessssifigic@/Vhitford,
2007). Organizational capacity was measured via the resources and stafthirdbpartments

and emergency management agencies.
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Hypothesis 10rganizational capacity, as measured by state resources for emepizamigg,

will be the best predictor for the inclusion of federal recommendations is’gtatelemic

influenza plans.

Overhead Political Control

The overhead political control model suggests that the preferences and irsflakagternal

political forces determine the decisions of an agency. Here, bureaucréiepces are centered
on the hierarchical role of political actors including legislators, goveraarsthe President
(Ringquist, 1995; Wood & Waterman, 1994). The mechanisms for control include the legislature
(Brudney & Henert, 1987; Huber & Shipan, 2000; McCubbins & Schwartz, 1984; Weingast &
Moran, 1983; West, 1995) and the executive branch as they create policies that bureaucrati
agencies enforce (Moe, 1989) including business (Noll, 1971), environmental (Joskow, 1974),
occupational health (Scholz & Wei, 1986), and trade (Weingast & Moran, 1983) regsidthe
focus of this theory is that individual political actors and bodies define what buagaucr
agencies will do based on their desires manifested in the laws they cre&igf@rce (Moe,

1990). Agencies may be encouraged to support executive actions via increased funding and
legislative support of beneficial legislation, but they can also be fooceahtply via mandates

and executive orders (Moe, 1990).

State health departments have been charged with pandemic plan creation, and, bdwause o
constraints of federalism, the federal government stopped short of mandatingivbld be in
state pandemic plans. Instead, the federal government offered funding téostptesiemic
planning and encouraged the utilization of federal recommendations in thercadatieir
plans; however, that does not necessarily make health departments immune & prdggure

both from other government agencies and the public.
113



Hypothesis 20verhead political control, as measured by state political variabledentitie best
predictor for the inclusion of federal recommendations in states’ pandemiaizdlpé&ans.
Task Environment
The theory of task environment argues that the problems and situational imgdeating an
agency determine the choices it makes (Joskow, 1974; Noll, 1985; Scholz & Wei, 1986).
Bureaucrats respond to social problems and to circumstances external to Hrezabians
(Scholz & Wood, 1999; Wilson, 1989). The task environment model claims that structural
attributes of the environment frame bureaucrats’ understanding of whahthég be doing,
how they should do it, and whether their actions have an impact (Whitford, 2007). Essentiall
bureaucrats obtain information about their tasks via broad concepts of theirestateshic and
environmental circumstances (Brehm & Hamilton, 1996; Salemi, 1995). Task environment
addresses how factors in the general environment impact bureaucratiesigeffectiveness.
Hypothesis 3Task environment, as measured by the situational imperatives facing ag, agenc
will be the best predictor for the inclusion of federal recommendations is’gtatelemic plans.
Recently, Whitford (2007) tested these three explanations of bureaucratiepoes to
evaluate which theory offered the best explanation for the bureaucratic impéorent
policies governing the remediation of hazardous waste at the state level mitdok &tates. The
comparisons showed that bureaucratic preferences are best explained bgrniEatonal
capacity model rather than the political and task environment theories, at leagulatory
activities. Similarly, an empirical test using a data set from publicatidmcshowed that
bureaucratic values (organizational capacity) are far more influentigpiaieing bureaucratic

outputs and outcomes than political factors (Meier & O'Toole, 2006).
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In addition to Whitford’s (2007) work comparing these three models, Keises€iKdi999)
found that the variation in the implementation of the Social Seddisgbility program is a
function of levels of need for benefiteg health of the economy, and state partisan politics. The
findings suggest that professional norms (organizational capacity) lalegeaole in directing
the ways that street-level bureaucrads their discretion. The implementation of the Social
Securityprogram is not, however, apolitical. While the bureaucrapyoifessional, it is also
responsive to local political concerns (overhead political control).

Similar to previous studies (Keiser, 1999; Whitford, 2007), it was expected that pandemi
planning was a function of external factors including economics, demographics temalex
political actors, because state health departments are bureaucraticsaagenjeet to the same
constraints as other similar agencies. The implementation of pandemicsptey®nd the scope
of this study, but it is believed that overhead political control would have an influencanon pl
implementation as the legislators in power would decide when and how the plan would be
implemented. In this evaluation of plan creation, it was anticipated thatghkyjpothesis
would be accepted and the other two rejected.

Methods
This was a cross-sectional study of the 50 United States’ publicly avaretiEn pandemic
plans as of March 2008. Forty-nine complete state pandemic plans were pubiialylewa the
web site www.pandemicflu.gov or the Council of State and Territorial Epidenstdéogeb site
(http://www.cste.org). North Dakota was contacted for its complete plan; hqvilevestate

preferred that the publicly available plan summary, available on its vegtbsiused.
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Dependent Variable

Initially, the CDC (2006c) State and Local Pandemic Influenza Planningiteeas turned
into a matrix with 10 domains consisting of 85 factors measured. The 50 state/ptansad
and coded for each of the factors; each recommendation had a categorical measunerdfon
(1), brief mention but no description or action item associated with the factor (2), ewtim-d
description of the item (3) (see Chapter 2). Each state’s domain scoresaletated by adding
the scores for each factor within the domain. For example, the leadership and mghaorkain
included 18 factors with 3 possible integer scores (1, 2, and 3) resulting in a totalepossi
domain score equal to 54. Each 1, 2, and 3 was added together to calculate a domain score. In
order to create a “total preparedness score” for each state, the unwetgiésdog each domain
were added together. Both domain and total preparedness scores were plotted awodnadly
distributed upon visual inspection. Table 4 notes descriptive statistics fepeadent
variables.

Independent Variables
To operationalize the theoretical models, a variety of measures waretedland evaluated for
their individual and collective association with preparedness. (Variable ragasus and data
sources are noted in Table 2).
Organizational Capacity
For the purposes of this evaluation, organizational capacity focused primarily esdleces
necessary for health departments to create a comprehensive written papldaerbecause
organizational resources (staff, funding levels, and funding sources) cohstreaucratic
activities (Whitford, 2007). Specific constraints include the number of staftiassd with a

program, number of funding sources a program has and total funding for the program.
116



Managerial constraints are directly linked to funding levels as reduced fumditggthe amount
of planning that can be completed. Beliefs and culture, while more difficult tauneease
directly impacted by the resources an agency has to complete its work asl resdoceces will
require increased creativity and improvisation, similarly strategiesnaodation are also
impacted by resources as limited resources will minimize innovation. Panpgimning is an
internal organizational activity, and it was expected that the most impatanirces necessary
for emergency planning included funding and staff levels because of the strong fomseof
areas at both the federal and state levels in preparedness.

Variables to measure organizational capacity focused on three differaniohresources:
emergency management resources, health resources, and staff regdilnaaegh state health
departments created their pandemic plans internally, they will depend upoageheres
including state emergency management in the implementation of their plenseed for
integration with other agencies required inclusion of external resourceduatavg plan
creation (Nelson, 199.; Wasserman, et al., 2007). It was believed that sthtessweit
emergency management resources would have less extensive pandemic plansc®aiitiem
require extensive health interventions making health resources necessasyie effective
planning and response (United States Department of Health and Human Service§tagt}yy).
that had increased health resources, as measured by health expendituresljevectto have
more extensive pandemic plans as they would be more likely to address all of thhéskaabk
involved in pandemic planning. The last area measured for organizational g ayzecgtaff.
Staff resources are necessary in both planning and response (Mays, McHugh, 8fjm, Pe
Lenaway, et al., 2006) and reduced staff levels and salaries at both megergamagement

agencies and health departments may decrease the extensiveness ofggalademi
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Variables collected for the organizational capacity frameworkided emergency
management funds per 1,000 people, federal aid for disaster relief per 1,000 pelept did
to state emergency management planning and assistance per 1,000, and coopemtinantgr
funds per 1,000 people. Health expenditures variables included health expenditures per 1,000
people, and federal expenditures on department of health and human services grants per 1,000
people. Staff variables collected included emergency management agjetioye staff per
1,000 people, health commissioner salary per 1,000 people, and federal expenditures on
department of health and human services salaries and wages per 1,000 peopliebkds\viar
this model were collected vieheBook of the Statg€ouncil of State Governments, 2007).
Overhead Political Control
In the current study, the variables that made up overhead political contra&dqmirmarily on
governor and legislative influences on state planning (Huber & Shipan, 2000; Moe, 1990).
Democratic governors with low salaries and smaller staffs werehhtuge would be more
likely to include federal recommendations in state plans because they would bairade®
influence planning. The lack of involvement by the state executive branch in plaraynmgake
health departments more dependent upon federal recommendations for plan creait@mntoSi
governor involvement, it was hypothesized that a highly professional legestifined by
King's professionalism scale (King, 2000) with a Republican majority avbale less extensive
pandemic plans because of resistance to public health funding from more conservative
legislators. Civic engagement was also considered because bureaunrsiEtssithat have
higher levels of community involvement in politics may have to answer more diaectl

regularly to the public (Moe, 1990).
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Variables that made up governor influence (see Table 2) included: governor ineotiam
state emergency management agency director and health commissioner appgintment
partisanship of governor, number of governor staff and governor’s salary. In@ele&luate
legislative impact on pandemic plans, the size of Democrats compared toiEamiil the
state House of Representatives and Senate were measured and slatiwdegiofessionalism
score was collected. The impact of voter turnout for the 2000 presidential elgcttaicowas
collected to capture civic engagement’s impact on pandemic planning. Ableariaere
collected fromThe Book of Statd€ouncil of State Governments, 2007) except for legislative
professionalism score (King, 2000).

Task Environment

Public health agencies in general are impacted by environmental and ecoandiimns.

Public health departments depend on external resources funded by tax dollars, acidahay a
safety net for many who do not have access to other health resources. Asriag da@eases

in economic downturns, the public has an increased need for public health services (Eolahan
Garrett, 2009). Public health agencies are at the mercy of external envitahfaetors

including funding for public health programs (Levi, et al., 2008a), population characseris
(Holahan & Garrett, 2009), and revenue streams (Holahan & Garrett, 2009¢etalj 2008a)

for their subsistence and ability to fulfill their responsibilities.

Economic and environmental conditions were also suspected to impact pandemic planning.
Population density (Cohen, 1999; United States Department of Health and Human Services
2007), number of uninsured (Holahan & Garrett, 2009), and income level (Cohen, 1999) all

affect the spread of communicable diseases. States that had higher levelsaifqrogeahsity,
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increased uninsured, and more low-income populations were expected to have moneeextens
pandemic plans as they would have higher risk populations.

Variables used to test task environment (see Table 2) included population denaity, urb
population, Medicaid/Medicare expenditures per capita, percent uninsured, medidrolibuse
income, total state revenue per 1,000 people, and per capita in¢anadles for this model
were collected from Kaiser Family Foundation (The Henry J. Kaiseilf-&oundation, n.d.)
and the US Census Bureau (United States Census Bureau, n.d.-a, n.d.-c).

All data were collected for the year before the most recent publiaiiable plan was
created, unless otherwise noted in Table 6. Financial data that was not avaidé year
before the plan was created were adjusted for inflation using the BurkabasfStatistics
inflation calculator to the year before plan creation. Table 6 shows daszafatistics for all
independent variables. All data were plotted and visually inspected for nortnbludisn. Right
skewed data was transformed logarithmically, and log data were usdidefaalaations.

Variables transformed included: health expenditures per 1,000, emergency mamzigeds

per 1,000, emergency management agency full time employees for 1,000, cooperativeragreem
funds per 1,000, disaster aid expenditures per 1,000, federal aid to state emergeneyneranag
planning expenditures per 1,000, health commissioner salary per 1,000, federal exgenaliture
department of health and human services salaries and wages per 1,000, fededéLespen
department of health and human services grants per 1,000, governor salary, and population

density. All other independent variables were normally distributed as were depeadables.
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Table 6. Independent Variable Descriptive Statistics by Political Model

DOO

Variable Mean Median Standard Range
Deviation

Organizational Capacity
Health Expenditures Per 1000+ $166,846 $151,470 ,3%83 $331,800
Emergency Management Fund
Expenditures Per 1000+ $1,440 $630 $2,409 $15,730
EMA FTE Per 1000+ 0.19 0.16 0.15 0.80
2003 Cooperative Agreement Fundg
Per 1000+ $4,428 $3,500 $2,281 $9,840
2003 Disaster Aid Expenditures Per
1000+ $7,683,100 $3,234,30¢ $19,268,600 $13,400,
2003 Federal Aid to State Emergency
Management Planning Expenditures
Per 1000+ $2,534 $890 $8,179 $58,030
Commissioner Salary Per 1000+ $51 $30 $52 $205
2003 Federal Expenditures on
Salaries and Wages Per 1000+ $28 $3 $84 $472
Federal Expenditures on DHHS
Grants per 1000+ $912 $864 $292 $1,689
Over head Palitical Control
Governor Involved in EMA Frequencies: No=21; Yes = 29
Appointment
Governor Involved in Health Frequencies: No=9; Yes =41
Commissioner Appointment
Voter Turnout * 55% 55% 10% 42%
Governor Salary+ $116,928 $117,000 $25,530 $109,00(
Governor Staff 59 39 60 302
Governor Party Democrats = 22; Republicans = 28
House Democrats ** 50% 51% 19% 1.02%
Senate Democrats ** 59% 46% 17% 70%
Professionalism 0.26 0.25 0.15 0.84
Task Environment
Population Density+ 182 88 250 1133
% Urban 68% 69% 15% 60%
Medicaid Expenditures Per Capita | $851 $791 $253 $1,339
Medicare Expenditures Per Capita | $986 $981 $188 $891
Median Income $44,151 $43,294 $6,134 $23,345
Revenue Per 1000 $5,886 $5,450 $1,962 $12,290
% uninsured 14% 14% 4% 16%
2003 Per Capita Income $35,384 $33,966 $5,239 $22,748

* North Dakota and Wisconsin excluded; North Dakuo&a no registration and Wisconsin has same day

registration

** Nebraska was excluded; the state has a unicdresyialature

+ log transformation was used



Data Analysis
All independent variables were either continuous or dichotomous. Binary prediatuding
governor party in power, state senate party in power and congressional party invposver
coded as indicator variables prior to analysis {Myers, 2006 #169}; Field, 2005 #118}.
Differences in continuous dependent measures by dichotomous variables wesiteevasing
two sample t-tests. Levene's test for equality of variances was ubed significance threshold
of .01 to account for multiplicity.

Chronbach’s Alpha was used to evaluate if the independent variables making up the three
political theory models captured overarching theoretical models. Organizaiapaeity and
overhead political control both had alphas of .002, while the task environment model had an
alpha of .574. Future studies should consider gathering additional independent vertiadies
may be more indicative of the theoretical models evaluated in this study.

Factor analysis was used to evaluate the validity of the proposed three comsthictghe
theoretical framework conceptualization. Factor analysis should havencedfihree factors
defined by the theories used to evaluate state preparedness scores.dEyfémtatr analysis
with promax (oblique) rotation analysis was conducted which suggested 5 fRetorsf the
variables had strong loadings on any of the factors and the five that wergaddmtithe
analysis were not indicative of the theoretical models, nor were theyllggicanected by any
other common identifier. There were too few variables to pull out specifar$aetnd
independent variables were not collapsed into clusters or factors and were indivedahlbted.

Initially, two-tailed Pearson Correlations were utilized to evaluateetlationship of
continuous independent variables with each other as well as their relationship alisicdos

and domain scores. To address multicollinearity, independent variablestedrreiid each
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other above 0.7 were removed. Variables thought to offer more explanatory valdiemnise
theoretical models remained in the analyses.

Data were analyzed using a series of multiple regression analyse9.(ViAdependent
variables for the analyses were both the composite (total score) fro@@€Recklist as well
as the domain scores, and the independent variables were defined by the theurdatzalin
addition to testing the overall significance and predictive utility of the MRWets (as
evaluated by the adjust@¥ statistic), each analysis addressed which of its individual predictors
best estimated pandemic plan inclusion of federal recommendations by iegalb@tunique
contribution of each predictor. Multiple-regression analyses were usecetondet whether
each of the predictors made a statistically-significant unique contmb(Redhazer, 1997).

Results
Bivariate Pearson Correlations between total preparedness score andpgbadedévariables
showed three significant relationships. Total preparedness score wasangiyiland positively
associated with the number of governor staff (r=.351, p=.012), population density (r=.315,
p=.026), and per capita income (r=.404, p=.004). Correlation results for each of the domain

scores by theoretical model are noted in tables 7-9.
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Table 7. Pearson Correlation Results for Organizational Capacity and DSotaes

Health EMA EMA Disaster | Federal Commissioner DHHS DHHS

Expenditures+ | Expenditures+| FTE+ Aid+ Aid+ Salary+ Wages+ | Grants+

Leadership and Pearson .008 -.054 -.137 .149 -.156 -.102 -.094 -.077
Networking Correlation

Sig. (2-tailed) .958 707 .344 .305 .284 481 516 .594

Surveillance Pearson 115 -.042 -.042 .047 -.116 -.041 162 -.311*
Correlation

Sig. (2-tailed) 425 770 770 .749 428 778 .261 .028

Labs Pearson .047 -.026 -.161 321* -.148 -.282* -.048 .013
Correlation

Sig. (2-tailed) 747 .856 .264 .025 .310 .048 741 .931

HC/PH Partners Pearson 125 -.059 -.163 .139 -.123 -.264 .199 144
Correlation

Sig. (2-tailed) .388 .683 .257 .340 .399 .064 .166 .320

Infection Control Pearson -.195 -.019 -.031 137 -.226 .047 -.152 -.073
Correlation

Sig. (2-tailed) 174 .893 .833 .350 119 .748 291 .614

Vaccines Pearson .057 -.238 -.210 .180 -.244 -.284* -.166 .074
Correlation

Sig. (2-tailed) .695 .097 .143 .215 .091 .046 .248 .608

Antivirals Pearson -.016 -.218 -.169 .102 -.054 -.148 -.048 -.021
Correlation

Sig. (2-tailed) .914 127 .240 484 713 .305 .739 .886

Community Disease | Pearson .322* .046 -.025 113 -.148 -.016 .091 118
Control Correlation

Sig. (2-tailed) .023 .749 .865 440 .310 913 .530 414

Communications Pearson -.010 -.081| -.312* .220 -.160 -.307* -.070 .073
Correlation

Sig. (2-tailed) .945 575 .027 .129 273 .030 .631 .615

Psychosocial Pearson -.006 -.070 -.192 .239 -.141 -.166 .136 139
Considerations Correlation

Sig. (2-tailed) .968 .631 .182 .098 .333 .249 .346 .334

* Correlation is significant at the 0.05 levelt@led).
**_Correlation is significant at the 0.01 leveH@iled).
+ Log transformation was used.
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Table 8. Pearson Correlation Results for Overhead Political Control++ and bD8omes

Governor Governor Senate
Salary Staff+ Democrat Professionalism
Leadership and Pearson Correlation 231 223 197 .148
Networking Sig. (2-tailed) 111 120 174 305
Surveillance Pearson Correlatiop -.1p2 -.027 -.098 -.087
Sig. (2-tailed) .405 .852 .502 .548
Labs Pearson Correlatio .258 334 120 194
Sig. (2-tailed) .073 .018 413 A77
HC/PH Partners Pearson Correlatidn 154 409~ 345 227
Sig. (2-tailed) .291 .003 .015 112
Infection Control Pearson Correlation .061 -.027 134, -.008
Sig. (2-tailed) .728 .852 .358 .9%7
Vaccine Pearson Correlation 153 4307 .186 282"
Sig. (2-tailed) .295 .002 .200 .048
Antiviral Pearson Correlation 173 336 11 .099
Sig. (2-tailed) .236 .017 448 492
Disease Control Pearson Correlatign -.028 .095 164 .081
Sig. (2-tailed) .847 512 .2600 5715
Communication Pearson Correlation .148 289 .168 271
Sig. (2-tailed) .310 .042 .250 .057
Psychosocial Pearson Correlation 176 .309° .253 113
Considerations Sig. (2-tailed) 225 .029 .080 435

*, Correlation is significant at the 0.05 levelt@led).

**_Correlation is significant at the 0.01 level@iled).
+ Log transformation was used.
++Dichotomous variables were removed for corretatioalyses.
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Table 9. Pearson Correlation Results for Task Environment and Domain Scores

Population| % Medicaid Medicare | Revenue % Per
Density+ | Urban | Expenditures Expenditures  per uninsured| Capita
1,000 Income
Leadership and Pearson 319 | .254 -.161 .075 -.07] .020 501"
Networking Correlation
Sig. (2- .024 .075 .263 .604 591 .889 .000
tailed)
Surveillance Pearson .055| .184 -4107 -.143 -.200 -.157 198
Correlation
Sig. (2- .703 .202 .003 .322 .163 .274 179
tailed)
Labs Pearson .259 213 -.183 237 -.02 .022 2449
Correlation
Sig. (2- .069 .138 .202 .097 .87 .879 .0B2
tailed)
HC/PH Pearson 350 | .326 .065 .107 .014 -019 3917
Partners Correlation
Sig. (2- .013 .021 .653 .460 .921 .895  .005
tailed)
Infection Pearson -.092 .105 -.037 .018 12 .069 .2p1
Control Correlation
Sig. (2- .526 469 .798 .9038 .38 .635 1p1
tailed)
Vaccine Pearson .226 .207 .044 .089 .01 116 1p5
Correlation
Sig. (2- .115 .149 762 537 .94 423 .3B8
tailed)
Antiviral Pearson .166 .065 .6 A17 -.10 .087 .040
Correlation
Sig. (2- .248 .652 .804 A1y A7 .55%0 .7B3
tailed)
Disease Control Pearson 1271 -.026 .039 -.01% .05 -.120 .2)70
Correlation
Sig. (2- .379 .856 .790 918 .69 405 .0p8
tailed)
Communication Pearson .260 .226 -.104 142 -.10 -.060 .331°
Correlation
Sig. (2- .068 114 474 327 .45 .681 .019
tailed)
Psychosocial ~ Pearson 328" .021 .005 141 -.13 .006 .269
Considerations Correlation
Sig. (2- .020 .885 973 .330 .33] .96/6 .0%9
tailed)

*, Correlation is significant at the 0.05 levelt@ied).

**_Correlation is significant at the 0.01 leveHailed).
+ Log transformation was used.
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Based on the results of the Pearson Correlations, it appeared that governor staff
commissioner salary, population density, and per capita income were sighjifaaahpositively
associated with pandemic preparedness scores. In order to evaluate thefrtgamodels,
multiple regression analyses were conducted with total score and each ofitltriaidiomains
as the dependent variable for each of the theoretical models.

The first set of MRA models evaluated how waijanizational capacitaffects pandemic
plan preparedness (Table 10). The organizational capacity model offered a@%ofalf
preparedness score (Adjusted R2=-0.032). None of the individual variables offastidaitsit
significant explanatory power for the outcome variable. The organizationaityap@del was
also evaluated with each domain score. Out of the 10 analyses, only two variables were
statistically significant in explaining any of the domains: higher DHH8tgiunding was a
predictor for higher surveillance score (p=.001), and higher disaster aidpsedictor for

higher public health and clinical lab score (p=.042).
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Table 10. Organizational Capacity Linear Regression Results with Tefsr@dness Score

Organizational Capacity | Unstandardized Coefficients Standardizgd T Sig.
Variables*+ Coefficients
B Std. Error Beta

Health Expenditures per 8.649 7.742 .187 1.117 271
1,000

Emergency Management -1.725 3.228 -.091 -.534 .596
Funds per 1,000 (2003)

EMA FTE per 1,000 -4.116 9.085 -115  -.453 .653
Disaster Aid per 1,000 3.752 2.868 .22 1.308 .198
(2003)

Federal Aid to State -3.247 4.124 -.141 -.787 436

Emergency Planning per
1,000 (2003)

Health Commissioner -.620 5.620 -.021 -.110 913
Salary per 1,000
Federal Expenditures on -.265 1.821 -.022 -.145 .885

DHHS salaries and wages
per 1,000 (2003)

Federal Expenditures on -6.467 14.012 -.08% -.462 .647
DHHS grants per 1,000
(2003)

R< = 14(; Adjusted R=-.032

* Cooperative agreement funds was significantly pasitively correlated with EMA FTE (r=.733; p.<01)
and Health Commissioner Salary (r=.932; p<01). @oafive agreements funds were removed from all
analyses.

+ Log transformation was used.

The second set of MRA models evaluated how eadrhead political contrgpredicts
pandemic plan preparedness (Table 11). The model overall offered a 9% fit (Ad}&s090)
for total preparedness score. Percentage of registered voter turnout (pwad3Be only
statistically significant contributor to preparedness score, but wheremgitself it was no
longer significant (p=0.145). Governor staff came close to significandet&dpreparedness
score (p=.068).

A number of variables in the overhead political control model offered positive arsdicadii

significant explanations for domain scores: higher voter turnout was a prddrdiogher

surveillance score (p=.006), higher public health and clinical labs score (p=.002)glaed hi
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health care and public health partners score (p=.032). Higher numbers of gotadfiveasa
positive predictor for higher public health and clinical lab score (p=.009), high¢n bast and
public health partners score (p=.034), higher vaccine score (p=.027), and highealarstbare
(p=.046). Governor involvement in EMA appointment was a significant predictor for higher
health care and public health partner score (p=.003). Governor involvement in health
commissioner appointment was a positive predictor for higher community desedsa and
prevention score (p=.008). Democratic governor was a positive predictor for pigiie health
and clinical labs score (p=.027).

Table 11. Overhead Political Control Linear Regression Results with ToperBdmess Score

Overhead Political Unstandardized Coefficients Standardized t Si
Control Variables* Coefficients 9-
B Std. Error Beta

Governor Involved in
EMA Appointment 8.861] 6.487 21D 1.366 .1B0
Governor Involved in
Health Commissioner
Appointment 3.393 8.321 .06p 408 .686
Registered Voter Turnout
(2000) .749 . 348 .3538 2.151 .038
Governor Salary -.0006 .000 -.078 -.379 107
Governor Staff + 9.072 4.83b 337 1.8[r7 .068
Governor Democrat 8.245 6.227 .199 1.324 .194
State Senate Democrats 4.8/78 19.586 .038 249 .805
Professionalism Score 19.647 29.206 143 b71 507

R2=.252; Adjusted R?=.090
*Percentage of House Democrats and Percentagenat&SBemocrats were significantly correlated (r§;85
p<01). House Democrats was dropped from this model.
+ Log transformation was used.

The third set of MRA model evaluated how wekk environmerredicted pandemic plan
preparedness (Table 12). While the model as a whole did not explain a large peroétutad
preparedness score (Adjusted R2=0.084), per capita income was the only variaiiferdnia
statistically significant explanation for total preparedness scor@gpxWhen that variable was
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entered by itself into a regression with total preparedness score, iladfpre.004 significance
level. Median household income, given its correlation with per capita income, Waatetdy
itself and found to be significant as well (p=0.038). While population density wasatedrevith
preparedness score, it was not significant in this model.

Higher per capita income offered predictive power for higher leadership amarkieiy score
(p=.001) as well as higher total preparedness score. Although this variable dicehtiten85
significance level, it was closely positively associated with higifeciion control and clinical
guidelines score (p=.086), higher community disease control and prevention scO89)p
higher communications score (p=.104), and higher psychosocial considerationpsd88).
Higher Medicaid expenditures was a significant predictor of higher sunagliscore (p=.012)
in this evaluation.

Table 12. Task Environment Model Linear Regression Results with Total Prepar&does

Unstandardized Standardized
Task Environment Variables* Coefficients Coefficients T Sig.
B Std. Error Beta
Population Density+ 3.758 3.991 .243 .42 .352
% Urban =172 .293 -.115 -.589 .559
Medicare Expenditures Per
Capita -.008 .023 -.065 -.336 739
Medicaid Expenditures Per
Capita -.005 .015 -.061 -.350 728
Revenue per 1,000 .000 .002 -.083 -.174 .862
% Uninsured .897 .947 .150 .948 .349
Per Capita Income (2003) .002 .001 417 2.02 .050
R2=.216; Adjusted R2=.085

*Median household was removed from the task enwirem model. Median household income and per capita
income were highly correlated (r=0.887, p<0.000).
+ Log transformation was used.

All three models were considered with total preparedness score in a fdRAhmddel (Table

13), but only governor involved in EMA appointment (p=.029) and governor staff (p=.034) were
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significant, The fourth MRA model only accounted for 1.4% of the variance of pregagedn

score (Adjusted R?=.014), and the significance of the two variables noted should be ednsider

with caution.

Table 13. All Independent Variables Linear Regression Results withHiajaaredness Score

All Variables Unstandardized Coefficients Standzedi T Sig.
Coefficients
B Std. Error Beta
Health Expenditures per 1,000+ 20.458 11.%92 JA78 7651 .092
Emergency Management Funds per 1,000 -1.916 3.498 -.109 -.548 .590
(2003)+
Disaster Aid per 1,000 (2003)+ 1.823 4.0P3 116 544 661
Federal Aid to State Emergency Planning -5.749 6.049 -.27( -.950 .353
per 1,000 (2003)+
Health Commissioner Salary per 1,000+ 14.658 104420 .676 1.407 174
Federal Expenditures on DHHS salaries apd -3.093 2.442 =271 -1.26p .219
wages per 1,000 (2003)+
Federal Expenditures on DHHS grants per -12.064 23.489 -171 -.514 .613
1,000 (2003)+
Governor Involved in EMA Appointment 21.804 9.329 519 2.337 029
Governor Involved in Health Commissioner 5.933 10.413 .11¢ 57D .575
Appointment
Registered Voter Turnout (2000) 130 541 .062 .240 .812
Governor Staff + 19.353 8.525| 711 2.27p 034
Governor Democrat 8.781 7.330 .212 1.198 .244
State Senate Democrats 5.883 37.888 047 155 .878
Professionalism Score 33.596 52.277 .246 .p43 527
Population Density+ -6.297 7.868 -.423 -.800 433
% Urban -.236 .390 -.169 -.607 .55p
Medicare Expenditures Per Capita -.023 .029 -.p14 .800 433
Medicaid Expenditures Per Capita -.0L2 .Q22 -154 563 .580
Revenue per 1,000 -.006 .004 -.630 -1.488 151
% Uninsured -1.162 1.354 -.204 -.858 401
Per Capita Income (2003) .001 .0p1 257 .5'380 389

R2=529; Adjusted R2=-.014

+ Log transformation was used.
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When beginning this study there were some variables which were expected toohave m
explanatory value than others. Health expenditures per 1,000, disaster aid per 1,00@idedera
to state emergency planning agencies per 1,000 people, democratic governor,tdemocra
controlled house, % urban and population density were all entered into a multiplsicggres
analysis together to evaluate if the variables thought to offer the mosha&tmtefor
preparedness score would have an effect without the other variables in the modelgertiow
none of the variables offered a statistically significant explanation fompi@paredness score.

The findings show that none of the three theories was definitively associatadahsion
of federal recommendations in state pandemic influenza plans. However, somerafitigs i
regarding the association between individual variables and preparednagsrasting.
Additionally, the findings offer opportunities for additional research to better staderthe
factors at play in this type of bureaucratic behavior.

Discussion

The findings did not offer enough evidence to uphold any of the three proposed hypotheses
However, the findings of this study present an initial evaluation of politicaldtsman
bureaucratic plan creation. It is clear that unlike other bureaucratic besh@<@ser, 1999;
Meier & O'Toole, 2006; Whitford, 2007) plan creation may be dependent upon factors other than
those evaluated here. Beyond testing the theories, the study offers pokgtgiahtons for
bureaucratic behavior that does not conform to the legislative process. Thehifatsscussion
will address the findings related to individual factors as opposed to the full models.

The federal government has earmarked billions of dollars in pandemic pldmited
States Department of Health and Human Services, n.d.), but this analysis suggasiditia

may not be what drives states to create comprehensive preparedness planise @falels,
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organizational capacity offered the least explanation for preparedimessasd none of the
variables in that model were significant. Given the large focus on funding for guepsas, these
findings are particularly interesting and troublesome. While financiauress may have been
integral in getting a plan written at all, money does not seem to influence theflevel
preparedness. This finding may mean that the strategies the federalngenthas used to
increase state preparedness may be ineffective, and that there araadthertiiat influence
preparedness that are not understood at this point.

Unlike government resources, citizens’ financial resources appeared fadberanfluencing
plan creation. Citizen income had a stronger influence on the outcome than governameat inc
and resources suggesting that higher personal income may increasagagement
(Ashenfelter & Kelley, 1975; Brooks & Brady, 1999). Voter turnout, a measureiof ci
engagement, did seem to have some explanatory power; however, in this analydisinaiéer
was not highly correlated with per capita income. Increased income may lieadeiased tax
base for states which can in turn increase resources for state health eefsatot tax revenue
is more complex than income alone (Feldstein, 1995). These variables may be pratiesrfor
variables, such as interest group activity (Moe, 1990), that might have a siropget on
bureaucratic behavior. Additional research should explore such avenues to better expla
pandemic preparedness planning.

The influence of politicians as measured by the overhead political control oftetedd the
best fit of any of the models; however, only the governor staff and voter turnout \v@oébled
consistent significant explanatory value in this model when used to evaluate both #iesdom
and total score. Political actors may have greater influence on plamoréetn originally

believed. Governors are designated with the authority to implement pandeminpiaos i
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states, and this authority may increase their oversight in plan creation. Geweithanigher
numbers of staff may have personnel dedicated to public health who can offer owdrgight
planning process. Additionally, the legislature oversees state budgets aecethiencrease in
funding for pandemic preparedness may improve legislative oversight of timengjgorocess.
Future research can evaluate the impact of external political forcesniminy through key-
informant interviews with plan creators.

The task environment model also offered some fit for preparedness score, althauagitper
income was the only statistically significant variable in the model. Exit@rfluences may
impact pandemic planning in ways that were not captured by the variables el dles. Given
the 2009 economic crisis, additional analysis could be conducted longitudinally tatevalua
whether changing external economic and social factors impact pandenrimgla

This is the first time the three models presented here have been used to evialtigie bf
bureaucratic behavior. Since plan creation is an anomaly, there may be dtirertfeat
influence this activity which were not captured in the theoretical modelsatgdlhere. What is
clear is that this type of bureaucratic behavior is different than many béhaviors studied in
the political science and public administration literature. Internal baratw factors may offer
better explanations for this type of behavior since pandemic planning is cahgdatarily
within health departments. Additional research is needed to further understandaisetfeat
actually do impact pandemic planning and may include state health departmentestructur
(Duncan, et al., 2007; Ford, et al., 2003) or coordination with other agencies (Kettl, 2003).

Limitations
There were a variety of limitations to this study which may have imp#uteesults. Although

this study focused on the universe of 50 states, that small number along witheheulaiger of
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independent variables collected compromised the sensitivity of the data anallige
including the universe in the study does allow for clearer comparisons atatess it reduces
the power of the analysis and the ability to clearly determine signiécéinihis study was
replicated to assess state plans over time the results may look quitentidetkee sample size
could be much larger.

Plans were from varying years as were independent variables malésgiagghe
relationships between the two difficult to evaluate. The variations betwees s¢dre2, and 3
were also limited (see Appendix D) for some areas, particularly thaseniiimal factors for
the domain. Additionally, North Dakota’s plan summary was used rather than the emtire pla
document limiting the interpretability of that state’s findings.

Another limitation of this study was the number of factors chosen for predictibe of t
outcome variable. The factors were chosen based on previous studies as weles¢tieal
models, but because states vary widely, some of the factors had built-in biasesarple,
Pennsylvania has a highly rural population in along with two major metropotéas,and
including an overall population density measure can overlook these variations; howelver, s
measure can offer an easily comparable snapshot of different statgsoMla@ measures were
also collected from different points in time, reducing the interpretation olitgué\dditionally,
because the universe was included only select variables could be assesablbs\v@arpected to
offer the greatest explanation of the behavior in question were included in theeanaiyt
additional variables could be measured to evaluate their association with prepsusxme.

Conclusion
Future studies should evaluate other potential factors that impact both writteregnesarand

preparedness activities. It is possible that other political, administratidéor network theories
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may better explain this bureaucratic activity. Additionally, it is posst#éwhile these models
did not explain written plans, they may explain preparedness drills and esédretsrise those
activities require greater integration between agencies. kas tat additional research must be
conducted in order to evaluate the resources and activities that increase prepattheestate
level. Research in this area continues to be a challenge as limited resoeialscated for
evaluating the impact of investments in preparedness. The current study dedevidence

base for pandemic preparedness policy and offers a means for objective acatyuintabil
pandemic planning.

This research shows that the focus on funding for preparedness may be ill abasatvdoes
not appear to actually have an impact on pandemic preparedness. Additional factols se
influence state public health planning activities including civic engagenmmehtha size and
expertise of the Governor’s office. While these variables are difficulidalth departments to
address directly, they may offer state legislatures and executivehiesaa better idea of where
to focus their energies when trying to improve preparedness. Governors malgcadsing
staff with expertise in preparedness or public health. Additionally, increasgesktbon civic
engagement may allow people to more clearly voice their concerns and be hlearddugcratic
agencies. Both of these areas can be improved upon via relatively minor investmentsy and m
yield high outcomes in the event of an emergency. Health departments should woheivith t
state legislators and governors to increase the focus on preparedness botgamomgent

agencies, and the public at-large.
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CHAPTER 4
STATE AGENCY STRUCTURE AND PANDEMIC PLANNING
Abstract
Pandemic influenza is an imminent threat. Research has shown that theeabdésgarities in
state pandemic planning; however, little work has been done to assess how healtiedépart
structure impacts pandemic preparedness. Here, the impact of state heatthetgsructure
on state pandemic flu plan inclusion of federal recommendations was evaluated io order t
understand the factors that influence pandemic preparedness. The studydohsist®ss-
sectional analysis of 41 states and found that structural and strategy-malabtgsaave the
greatest impact on pandemic preparedness. Strong, multi-layered health eephenarchies,
and the tenure of senior staff are negatively associated with preparedriess whi
professionalization is positively associated with pandemic plan comprehensiv&tate health
departments can increase their effectiveness in pandemic preparedreziscingriayers of
bureaucracy and increasing training for staff.
Background
In 1988, the Institute of Medicine (IOM) commissioned the reddrg, Future of Public Health
(Institute of Medicine, 1988) where it identified and made recommendationsiregatate and
local health departments’ core functions of assessment, policy developmentaad@es
(Institute of Medicine, 1988). Recommendations included collecting and analyaglabut
the health of communities, developing public health policies, and ensuring that necessa
services were available to those in need.
Researchers and agencies have since offered additional guidance to @ithliadrencies

which expanded upon the IOM report (Centers for Disease Control and Prevention, 2000; Roper
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et al., 1992). Roper et al. (1992) noted that although progress had been made since the IOM
report’s release, the public health system still had to focus on five lcniéeds: increasing the
knowledge base of public health workers, dynamic leadership from public healtHHiuia
agencies, access to data, disease prevention and health promotion plans, and funesfampre
programs. Almost ten years after Roper’s (1992) report, the Centers fas®i8entrol and
Prevention (CDC) updated the key goals and recommendations for public healtstsunfuae
including a skilled workforce, robust information and data systems, and effectltle hea
departments and laboratories (Centers for Disease Control and Prevention, RBef®have
been a variety of studies (Centers for Disease Control and Prevention, 1994etSdqt1990)
evaluating the progress of state health departments since the 1988 |IOMvapeleased, and
while progress has occurred, gaps remain.

State health departments agreed with the IOM report regardirgakpitiblic health activities
of assessment, policy development, and assurance of access to servitest(&c 1990). State
health departments have met some of the IOM goals including the establistfreeparate
departments of health from other bureaucratic agencies, agreed-upon pubiicihées,
outreach, infrastructure, and scope of responsibilities. However, state®pasted that the
function of policy development is an area that is lacking (Scutchfield, et al., 1997b).

There have been core changes in the structure and functions of state pulblisystaths
over the past decade, from agencies that focus on population-oriented prevenfitiesacti
more clinical and individually focused activities (Wall, 1998) and emergingtthseich as
bioterrorism and disaster preparedness (Beitsch, et al., 2006). Understandimggttteof such
changes is necessary to evaluate public health system performansehBstitl., 2006; Wall,

1998). Research has found that organizational characteristics impact succed#f iseind@ces
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delivery organizations (Bazzoli, Shortell, N.L., Chan & Kralovec, 1997; Dubbs, Ba3halrtell
& Kralovec, 2001). However, there have been few recent studies that have focused on state
public health system’s structure and functions (Beitsch, et al., 2006) and theit anpac
performance. There is a growing body of public healthy systematliterwhich uses health
services research methodologies to evaluate public health system perfo(Dablos, et al.,
2001; Lenaway, et al., 2006; Mays, et al., 2006; Scutchfield, et al., 1997a; Wall, 1998).

Public health systems research has documented changes in state healtstagenogs and
responsibilities (Beitsch, et al., 2006, Scutchfield, 1997 #258). Such changes havenawated
challenges for state health departments, particularly in the area wfestog preparedness and
response (Salinsky, 2002). While public health agencies will be expected to respogdudurin
emergency, (Salinsky, 2002) they will have to take the lead during a pandeanisdef the
unique nature of such an event focusing specifically on the health of commuksesiation
of State and Territorial Health Officials, 2007). Unlike other disasters suithoals or
hurricanes, communicable disease threats are managed by state healheté¢pant
coordination with the (CDC) and traditional emergency responders (Unatss Blepartment of
Health and Human Services, n.d.).

Pandemic Influenza

Pandemic influenza is a virulent flu of global dimensions and outbreaks whichsgasidyls
from person to person, and little if any immunity is present (Gingerich, 2006). Winkd
disease outbreaks have occurred approximately 12 times in 400 years (i ®&mydak,
2000), and they have killed millions of people. Increased travel, global comraeccthe
surfacing of novel viruses make pandemics a continuous threat to the morbidity asldyadrt

people around the globe. Based on the timing of previous pandemics, another pandemic is
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imminent (Kuszewski & Brydak, 2000; Potter, 2001), and the international health comisunity
preparing for a worst-case scenario (World Health Organization, 2006b).

In the United States, state public health agencies will be the initial respdadepandemic
influenza outbreak. While local responders are first “at the scene” of agemgr they have
limited resources to respond to a large-scale event. States are abéssalasseeds of localities
under their jurisdictions and bring federal resources to local agencies . djoraemergency, the
state ensures a coordinated response through the combined efforts of localndtéaderal
agencies and private sector organizations (McLoughlin, 1985). States that enerepared to
respond to such an emergency are more likely to reduce the impact of such an event on their
populations (World Health Organization Writing Group, 2006).

State agency structure, including processes, staff, resources, highamolwation, and use of
technology, has shifted over time with new recommendations, research, and lesswt
(Ford, et al., 2003). Many states now have a separate department of healtthaatbeing
under another state agency, agreed-upon public health duties, increased outreattterstceng
infrastructure, and defined scope of responsibilities. (Scutchfield, et al., 1997ag pidgiess
has been made in general health department activities in almost alllgtitesork has been
done to evaluate health department effectiveness in specific areas. @iwhiaiiging roles of
health departments and the importance of emerging health threats, evah&atmpgact of
health department structure on emergency preparedness is an important, butdae&iog
research.

Initial research has shown that health department leaders who are experievedae ha
ability to persuade, have diplomatic skills and use their discretionary pppepaiately

(Duncan, et al., 2007) increase the effectiveness of emergency prepareffices. Additionally
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increased local coordination (Koh, Elqura, Judge & Stoto, 2008; Palm & Svoboda, 2008; Stoto,
2008) and health department size (Stoto, 2008) may contribute to emergency preparednes
however most of this research has evaluated local health department, rattstaténgolanning
activities.

There has been some research focused on state emergency preparednesapthnning
activities (Centers for Disease Control and Prevention, 2008; Holmberg,28G8; Levi, et al.,
2008b; Lister & Stockdale, 2007; National Governors Association, 2008), but it has not
evaluated the impact of state health department structure on preparedness. Theopthisose
study was to evaluate the impact of state health department structure dadtieeeess of state
pandemic influenza planning as measured by inclusion of CDC recommendationseim writ
plans.

Methods

Dependent Variable
Based on the CDC'’s State and Local Pandemic Influenza Planning Checklist) (Z@endix
A), a state pandemic plan assessment tool was developed to evaluate the e}ttt states’
most recent written pandemic flu plans (as of March 2008) incorporated minimural fede
recommendations for state preparedness planning. The CDC’s Checklistrveasinto a
matrix that included 85 factors comprising the ten domains described in Table 1 (4. [&2)
of all 85 factors is in Appendix B). The factors were individually taken fronCIb€ Checklist
to ensure that each recommendation had its own score. For example, under vaccinekgone of t
CDC recommendations is “address the needs of vulnerable and hard-to-reactiquspuléhe
operation plan.” The needs of the vulnerable became one factor, and the needs of the hard-t

reach became another in the measurement tool.
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The plans were read and coded; each recommendation had an interval measure of no mention
(1), brief mention but no description or action item associated with the factor (2)Jdeptim-
description of the item (3). For example, if a plan mentioned that risk commanieais
important, but did not explain assessment of communication needs, it received a scorihef 2;
plan explained coordination with public partners, it received a score of 3 fondihatual
factor. By including a three point scale, more information was gleaned thiequianning
process and comprehensiveness of the plans compared to previous studies which included only
dichotomous measures (Lister & Stockdale, 2007) (See Appendix D for frequeney fezo
each factor).

All data were collected and entered into Excel, cleaned and checked faccand then
merged into an SPSS version 16.5 database. Outliers were assessed via visuahingpect
distributions and checked for accuracy. Ten state plans were coded and scocetldagae to
evaluate inter-coder reliability£0.958).

Each state’s domain scores were calculated by adding the scores faatactvithin the
domain. For example, the leadership and networking domain had 18 factors and a total possible
score of 54. Each 1, 2, and 3 was added together to calculate a domain score. In orderdo crea
“total preparedness score” for each state, the unweighted scores of eech Were added
together. Previous measures have not applied weighting to their evaluations piemulti
preparedness indicators (Centers for Disease Control and Prevention, 2008; Holtdberg, e
2006; Lister & Stockdale, 2007), and it is not clear that any of the domain areas is more
important than others.

Written plans for the 50 United States were collected; 49 states’ comphetenpia plans

were publicly available on the web site www.pandemicflu.gov or the Council tef &id
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Territorial Epidemiologists web site (http://www.cste.org/). Nortk@ta was contacted for its
complete plan; however, the state preferred that the 2006 plan summary, eailéblweb
site, be used.

Independent Variable
Ford et al. (2003) utilized qualitative research and cluster analysis in oidentify categories
for describing state health department structure. The variables aslsg$sard, et al. were
meant to capture key organizational variables because state health agemcass dwtensive
scope of activities and no single variable can measure their structure. Reseforgnd five
clusters defined as: flexible agencies in unpredictable environments, izedteaid stable,
complex solutions and chaotic environments, incremental change in bureaucratinreemis,
and scarce resources for slow change.. Here, Ford et al.’s work was extetesthytheir
measures of state health department structure to evaluate structutdésamapacts on state
written pandemic preparedness plans.

In order to evaluate whether Ford et al.’s (Ford, et al., 2003) clusters sgexated with
total preparedness score, the mean scores of states in each cluster \pareaoma the
Kruskall-Wallace test for nonparametric comparison of means. Therenweignificant
differences between clusters; however, the number of states in eachvausi greatly, and
significant differences between clusters were not expected. The lackarsfoeabetween clusters
led to the use of raw scores for predicting preparedness scores.

There were 21 total variables in Ford et al.’s (2003) study (Table 14). Thejinsaiiekd
cluster analysis to reduce the variables; however, the definitions of thes;laitevugh
appropriate for Ford et al.’s work, were not definitive enough upon which to base thesanalys

this study. They assumed mutual exclusivity, whereas for this evaluaticas helieved that
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many of the variables could overlap between clusters. The clusters also hag mambers of
states within them (2-18) making comparison across clusters difficult. Thegeuof Ford’s et
al.’s work was to describe and classify health departments based on spiteifec ¢lere, the
purpose was to understand a behavioral output of health departments via their céidzacteri
rather than describe the health departments themselves; therefore, sitemeswvere utilized in
order to evaluate their impact on preparedness score.

Each of the variables were plotted and visually evaluated for normal distni&ut
Independent variables were not normally distributed, and non-parametridccstateste used for
all analyses. Spearman’s rank correlation coefficient was used to evallitellinearity
between independent variables. Independent variables correlated with eacthbotecd.7 were
removed. Munificence was significantly and positively correlated witbures (r=0.744,
p<.01); adaptiveness with innovation (r=.699, p<.01); and multiplexity with integratiotb(,

p<.01). Munificence, adaptiveness, and multiplexity were removed from the analyses
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Tablel4. Independent Variable Definitions (Adapted from Ford, et al., 2003)

Variable Label Definition
Dynamism Instability in technology, client wisheasd competition.
Heterogeneity Differences in services provided @sdilting differences

needed in competitive tactics.

Munificence*

Steady funding, regulatory discretiadequate workforce,
sufficient materials, and favorable demographindse

Scanning

Amount of tracking and number of agencynbrers involved
in scanning the environment in terms of consumedr an
administrative issues.

Delegation of operating
authority

Amount of authority for day-to-day operational degons
transferred from top managers to managers below.

Centralization of strategy-
making power

Distribution of power to make long-term strategecisions.

Resource availability

Amount of labor, materialapital, facilities, and other
resources within the agency.

Manage ment tenure

Average number of years top neasdgve held their
positions.

Controls

Number and scope of systems to measuferpemce trends

Internal Communication

Ease and fidelity with whadhkinds of information flows
throughout the agency.

Agency differentiation

Degree of differences in igpadministration, behavior,
operations, and management style between units or
departments in the agency.

Professionalization

Percentage of staff with preifasal qualifications.

Hierarchy Number of levels or organizational hiersy.
Span Average span of control for base of hierarchy.
Innovation Amount of innovation used in terms ofrher and novelty of

new services/products.

Adaptiveness/proactivenes

~k

b

Amount of responsébyagency to external environments
conditions.

1|

Integration of decisions

Degree to which actionerie unit of the agency
complement or support those in other units.

Conscious strategic analysi

]

Amount of time amdigint devoted to real or perceive
problems and ways to deal with the problems.

Multiplexity*

Range of factors considered by topmagers when making
strategic decisions.

Futurity of decision

Time frame used by the ageincstrategic planning.

Precedents

Degree to which the agency rethinlsdragegies and the wg
in which it will attain its strategies.

*Variables were removed due to multicollinearityuMficence was significantly and
positively correlated with resource (r=0.744, p<;@daptiveness with innovation (r=.699,
p<.01); and multiplexity with integration (r=.750<.01).
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A total of 41 states (excluding DE, IL, ME, MA, MI, SD, TN, UT, and WV) were indLite
the analysis based on Ford et al.’s (2003) ability to collect sufficientalasmélysis. Data were
initially analyzed via bivariate Spearman correlations between each iofiiyg@endent variables
and both domain and total preparedness scores. Additionally, to evaluate the prediativefpow
the independent variables, multiple regression analyses (MRA) were ethpkigg all of the
independent variables and composite (total score) from the CDC Checklidt as aach of the
ten domain scores evaluated by the preparedness measurement tool. Eastgoésken
analyses were plotted and visually inspected to ensure residuals werdyndistréouted.

Results
Two-tailed Spearman correlations showed that tenure was negatively mifidasigjy correlated
with surveillance (r=-.308, p=.05) and public health and clinical labs (r=-.482, p=.001).
Professionalization was positively and significantly correlated witicinas (r=.400, p=.010),
antivirals (r=.366, p=.019), community disease control and prevention (r=.315, p=.045),
communications (r=.402, p=.009). Professionalization was the only variable sigihyfica
correlated with total preparedness score (r=.386, p=.013).

The regression analyses offered a number of significant findings whickpamted in Table
15. Health department structural variables offered some explanation for papdepsicedness:
total preparedness score (Adjusted R2=.249), leadership and networking score ARRjaste
.005), surveillance score (Adjusted R2=.175), health care and public health partreers sco
(Adjusted R2=-.065), infection control and clinical guidelines score (Adjusted R2=-.042}; publi
health and clinical labs score (Adjusted R2=.085), vaccines score (Adjusted R2=.lig#alant

score (Adjusted R?=.111), community disease control and prevention score (Adjus@bR?=
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communications score (Adjusted R2=.312), and psychosocial considerations scoree(Adjust

R2=-.149). Individual variables that were significant in the MRAs are presentedlia 12.

Table 15. Significant Multiple Regression Analyses Results by Indepevidaable and

Domain

Independent Domain B SE Beta

Variable

Professionalization Total Score 8.755 .659 2.97**
HC/PH Partners| 1.466 597 .649*
Vaccines 1.599 .683 .548*
Antivirals 731 .263 .671*
Communication | 1.295 448 .589**

Tenure Surveillance -.048 .013 -.695**
Labs -.033 .012 -.529*
Communications -.036 017 -.351*

Hierarchy Total Score -10.134 3.501 -2.895**
Surveillance -.933 .409 -.615*

Communication Infection -.952 402 -.625*
Control

Innovation Infection -1.028 431 -.806*
Control

Precedents Surveillance 1.377 .563 .761*

*p<.05

**p<.01

Discussion

The results of this study can assist researchers and health deparfroaid of
understanding how organizational aspects of state health departments neiyhieajth

department functioning, and how simple organizational changes can help incréthse hea
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department effectiveness in emergency preparedness. The findings shsiwthtatal variables
may have an influence on preparedness planning as evidenced by the regressien. aivaile
many of the variables in this study were not statistically significatiite regression models, the
overarching fit of each model shows that health department structure may, in Esgpbmted
with preparedness. This finding was not surprising considering that the “totdl s@yr@ot be

a true reflection of the comprehensiveness of state plans because theascadelitive and
included all domains. Evaluating each domain individually and the variables that were
significant predictors helped to shed more light on the results.

Increases in professional qualifications have been shown to improve productivity a
expertise in legislatures (King, 2000), nursing (Moloney, 1992), and health depar{Mahan,
2000). The findings here showed that increased professionalization may also havecanrimpa
public health preparedness. Given the importance of each of these areasaitmigitinge impact
of a pandemic, health departments should focus on increasing their professiowal, tra
workforce. The difficult economic situation that health departments face in the aaogiél
crisis can make professionalization of the workforce challenging; howateardepartmental
trainings, partnerships with academic institutions, and low-cost distributiorirohyanaterials
may address this need and improve the functioning of health departments attlow-cos

Tenure’s negative association with surveillance, public health and cliaixahd
communication scores was interesting. Health department activitieb&anwdocused on
surveillance, lab capacity, and internal and external communication throughotisteely
(Beitsch, et al., 2006) unlike some of the new roles states must undertake in prepaecnes
integration with first responder agencies (Nelson, et al., 2007). Stagmatitanagement of

health departments may lead to reduced focus on the traditional roles of healtimelejsar
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particularly as resources shift toward changing priorities. Focusingaitidnal public health
activities and making them priorities may help to decrease the negagigetiof tenure on these
domains.

Hierarchy was one of the measures of spatial complexity or the breaddepin an agency
leader must manage (Ford, et al., 2003). The negative association betweenyhsrdimbme
variables could signify that strong hierarchies in health departments rpagierhealth
department core activities. Domestic and international surveillancersystat identify
prevalent strains and characterize their effect on human health are kégctondeand treating
influenza (United States General Accounting Office, 2003), and they requitality in
decision making by epidemiologists. Strong hierarchies may reduce indepeadenge
employees, and may include cultures that limit individual decision-making which ealude
rapid management and deployment of important resources during a pandemic. Altiditiona
strong, multi-level hierarchies may impede pandemic planning comprehensiasrezssh
alteration to a plan may encounter multiple layers of bureaucracy be@orgashcan be made;
such situations may result in plans that are limited in scope.

Communication and innovation were negative predictors for the infection contro#tlinic
guidelines domain. Increased internal communications may reduce the focutherspgrs
with external agencies including healthcare providers. Such partnershipgparative in
sharing information regarding mitigation of disease through infection control iarghktl
activities which could explain this finding. Innovation in new services and productsakey t
resources away from more traditional disease prevention methods includingl chitigation of
disease spread. Shifting limited resources from one area to another maythedeféectiveness

of tried and true public health measures (Beitsch, et al., 2006).
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Precedents may have been a positive predictor for surveillance sconesehibeadegree to
which agencies re-think their strategies could be beneficial to sanasltechniques (Nelson,
Thompson, Smith, Harris, Madans, et al., 1997). Surveillance has changed over time through the
use of new technology and methodologies. Implementing new strategies fooriedditles may
help to keep those areas effective over time.

Overall, internal structure and behavior seem to have the greatesatissagith pandemic
preparedness plan creation which is consistent with other work that has foundititatadtand
strategic variables impact bureaucratic behavior (Hammond, 1986; Meieoi&,Bx007;
Whitford, 2007). Pandemic plan writing is an internal activity which depends upon resources
primarily within health departments. Analyses of emergency respongesava different
findings as responses depend upon integration with other agencies, and internal health
department structures may have less bearing on an effective response.

The research conducted in this study advances the public health systearshragenda
(Lenaway, et al., 2006) by determining how public health agency structure affd¢otenpace
in preparedness planning; defining and quantifying dimensions of public healthsystem
emergency planning; evaluating how and to what extent a high-perfoporiatig health system
is indicative of preparedness; and explothng effectiveness of state health department
structures in public health emergency planning.

Limitations
The states that were excluded from this study included the lowest scoren(/¢tgtand one of
the highest scoring states (MA) overall. The omission of outliers may Hawedlfor a more
accurate evaluation of trends; however, it is unclear if the exclusion of istgtested the

results. Additionally, the study focused on 41 states which is not only a small samjdealbat
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not the universe, reducing the power of the analysis. If this study was reghlicassess state
plans over time the results may look quite different as the sample size could bewrgach |

Another limitation of this study was the factors selected for predictf the outcome
variable. The factors were chosen based on Ford et al.’s (2003) work which utiiaeety of
variables in order to reduce them to key cluster areas. Here, the factoes/alested
individually, rather than clusters, making for a large number of independeabiearivith a
small sample size which may have skewed the results. It is not entiiyole Ford defined
variables via qualitative analyses of health department documents, and theheaeti
limitations in using secondary data for analyses. Additionally, both indepemaedependent
variables were collected from multiple years which reduced the intelpfliey of causality. Data
were standardized as much as possible with the most up to date plans and independest variabl
being utilized for all states; however, the findings must be interpreted autlon, as it is not
clear that the structural variables were in place prior to plan creatione Stiigiies should
evaluate the impact of structural variables on pandemic plans longitudinally irtaizter
assess prediction and causality.

Future research may also replicate the study conducted here with otlsesfgresgparedness
to evaluate the impact of state health department structure on other enasigeinailar research
should also take place after an event occurs in order to evaluate if the respsmepacted by
health department structure.

Conclusion
The research conducted in this study offers initial insight into structutarsabat predict
comprehensiveness of state pandemic plans. The federal government and\stdtesehted

billions of dollars in pandemic planning at the state level (United StatestBepdiof Health
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and Human Services, n.d.). Evaluating how planning resources are spent and understanding wh
some states have conducted more thorough planning than others can assist those s#ho are le
prepared in modifying and improving upon their processes in pandemic planning. Maegeof th
improvements may increase health department effectiveness in otlseofapegparedness and
traditional public health functions by increasing staff knowledge, reducingpedand making

health departments more flexible to changing environments.

State health department structure seems to have some impact on pandemic plashning, a
there are simple steps health departments can take in order to address and improve thei
functioning including increasing professional development, reducing layers aifdmgr and
increasing communication and collaboration with external partners. Healttirdepis should
consider increasing training for their staff via the use of internet tootsgpsinips with non
profit agencies and universities, and federal resources. Additionally, healttnu&ma can
make inexpensive structural changes that may increase their effectiv@oel changes may
include increasing decision-making power to lower level staff, ensuringtésngstaff have
access to training resources to keep their skills fresh, and reducing tiseofalyereaucracy,
particularly when decisions need to be made quickly. The research conductdwbher¢hait
states have clear opportunities to increase their effectiveness for papiEming in

inexpensive ways that do not depend on external resources.
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CHAPTER 5
CONCLUSION
Study Significance
The research study conducted here offers a number of unique contributions to eynergenc
preparedness and public health systems research. The current study utiizedrtogies and
capacity instrumentneans of evaluating preparedness and developed a standard for assessing
whether states meet CDC recommendations (Stoto, et al., 2008) for pandemic plarireirg in t
written pandemic plans. Many inventories suffer from some weaknessesdhehpaesumption
of an evidence base linking states’ ability to respond with how they perform on various
checklists. Previous measures show little consistency in what defineargulepss,” how it
should be measured, and rely on subjective capacity measures as self-rgpaspohse
agencies. Good measures must be clearly operationalized with required matst€kexplained
(Stoto, et al., 2008).

The tool used in this study overcomes many of the weaknesses of inventories aitg capac
instruments. While there is still an assumption that capacity is linked @l aesponse
capabilities, the tool created in this study clearly defined preparedneggajively and
objectively. Rather than depend on the self reporting of individuals within planning egenci
this tool is able to measure plans without the input of plan creators, thereby rduasing
self-report. Evaluating written plans in this way offers a baselineursragnt of one type of
preparedness activity because it is the initial step to preparing a comfougityemergency. If
written plans are not comprehensive, responses will be more likely to hav®gepg.a
pandemic, many responders and plan creators may be unable to work, ensuring plans are

comprehensive will allow substitute staff to step in and respond appropriately.
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This study was the first of its kind to offer an in-depth evaluation of stateemvptans via a
clearly defined measurement tool. The use of defined measures allows if@ti@plover time
and may offer states reports of their progress from one measurement penmdéeatt Such an
evaluation gives states clear objectives to strive toward, rather than a rteogieigas happens
when evaluation measures continuously change. The use of a three-point scale also helped t
capture nuances in state plans that cannot be evaluated via a dichotomous yes/ire®o meas
Currently, there is no “gold standard” for measuring preparedness. Ideallyaton tools
would have a clear evidence base from which to draw, but since a pandemic has ned accur
over 30 years, it is not clear what will make states more prepared to respand &msvent. In
the meantime, the recommendations of experts in infectious diseases and eynergenc
preparedness are the best resources to draw upon for defining preparedriesswinydhe
CDC checklist was chosen to measure pandemic preparedness.

In addition to giving states a sense of how comprehensive their pandemic plemspaeed
to other states, this study evaluated why some states have been moredubesssthers
including federal recommendations in their plans. Previous research has naeeviflea
structural and political mechanisms for increased preparedness, and thesfiralmghis study
can help state health departments and government officials understand wimathleg less
successful at creating comprehensive plans. This was the first timarsevaluation was
conducted, and there were many challenges to overcome including choosing whéds/tria
evaluate, the limited availability of data, and the variance in plan yeadgiokdlly, data about
the pandemic plans themselves may have been missing as many states choagearmt t
aspects of their plans. All of these challenges limited the interpretaifilitye findings. Overall,

it is clear that gaps remain in state pandemic planning; however, reseeidsshe work
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described here can help move states toward improving their planning to ensusztiveeff
response to a pandemic outbreak via small, inexpensive changes in health depatatents
health departments can increase training for staff and reduce bureawctasipe in order to
empower staff to make rapid decisions in a changing environment. Future resepaimh abée
to collect multiple iterations of plans and multiple years of data in order & egtluate the
impact of many of the variables evaluated in this study.

Results Overview

Study findings showed that overall states’ greatest strengths weeslersaip and
networking (Appendix C and D). This finding is likely the result of regular hetpartment
activities as some of the key functions of state health departments includmaton among
various health agencies, local health departments, and emergency responss @ggitsih, et
al., 2006). The advent of the National Incident Management System and the Inciderar@bmm
System has increased agency coordination with other responders as wedl(Eetrgency
Management Agency, 2007). Bioterrorism, emergency preparedness, and epidene&lgy a
important functions of state health departments (Beitsch, et al., 2006) as evidemmddsed
performance in the surveillance domain.

The greatest gaps among all states in written planning existed in baadtand public health
partners, infection control and clinical guidelines, antivirals, and workfonmeost and
psychosocial considerations. This is particularly troublesome as healtiespoaders
(Lederberg, et al., 1992), infection control (United States Department tihtded Human
Services, 2005), and antivirals (Hayden, 1997) are likely to be the most immediatéeatideef

ways to mitigate a pandemic prior to vaccine production. States should exparidciieion
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these areas and include health care partners to ensure a pandemic can $edaddtearly
stages.

States with the highest overall preparedness scores, New York, Vildarigand, North
Carolina, and Massachusetts, may have included more recommendations becauseoéiie
experiences with other emergencies including terrorist attacks, floods, aivdimes. New
York’s plan was written in 2006 after the terrorist attacks of September 209 poksible that
the current pandemic plan was largely influenced by the experience during@fAd may be one
of the reasons for New York’s high scores across domains. Virginia and Masyfdads were
also written in 2006, four years after the sniper attacks throughout Northern & mgihi
Maryland and five years after the Pentagon attack in Washington, DC. Tipesepges may
have influenced pandemic plans since response agencies had to focus extensivelgamgmer
events in close proximity to each other. North Carolina’s plan, written in 2007, also had high
scores. North Carolina has had numerous hurricanes in recent history and has haarienmpl
emergency response plans on a number of occasions. These four states haveikade=xper
with emergency events, but enough time has gone by to look back and evaluatddéesseds
Such lessons may have influenced the high scores for pandemic planning. Although
Massachusetts has not experienced emergencies at the same levelres #dtates, it has a
strong commitment to public health and has invested a great deal in protectindttheftitsa
citizens through the implementation of a universal health care system andvexperdic health
services which could have influenced its preparedness score.

The second part of this study examined whether any or all of three politicalsncodl
offer an explanation for state written pandemic preparedness plan inclusionraf fede

recommendations. While none of the three models — organizational capacity, overhezd poli
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control, or task environment — offered an overwhelming explanation for the outcomeedtinte
they did show that these models can offer some prediction for preparedness saresadv
political control and task environment offered better fits for predicting ptate
comprehensiveness than organizational capacity which was a surprising fipaliticularly
given the focus on funding for public health preparedness. Additionally, the factahgtoithe
variables analyzed in this study did not definitively explain state prepessediores is telling in
and of itself. A great deal of funding at the state and federal levels hapuiderth to increase
state preparedness (United States Department of Health and Human S2o@ddgshowever, it
may have less of an impact on state inclusion of federal recommendations tivallprig
thought. State health departments may be at the mercy of external influéndegwde and
shape its priorities. Income, governor staff, and citizen engagementce#er some
explanation for preparedness, which may point to the need for health departmentgéatiemga
community in their efforts in order to ensure more comprehensive plans.

The evaluation of state health department structure on pandemic preparednessshed m
light on why some state pandemic plans are more comprehensive than others. Tgsvawdi
not surprising because pandemic planning is primarily an internal exerciselgect o the
needs and capacity of health department staff. Professionalization in healtmdepahad a
strong impact on preparedness. Currently, there is a public health workforceesiBeduno,
2006) which poses challenges for traditional public health activities as vestieging issues
such as pandemic planning. Increasing training and expertise of the current eeikicey to
beginning to address these challenges, but the findings of this study can alsokeelpentase

for increasing investments in public health education in general.
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Increased levels of bureaucracy also seemed to have an impact on prepaBtdiecksalth
departments that have multi-layered hierarchies, have stagnant leadekshg|ong time to
make decisions, and are inflexible are less prepared for a pandemic. Theggs fapdiak to the
need for health departments to increase their agility and flexibilitpubling times. The current
economic situation emphasizes the need for health departments to take on morérngsgons
with fewer resources. States with health departments that can take orhtilkseyes will be
more successful at reducing the impact of a pandemic among their populations.

Often health departments that can clearly define their roles and the rthles giartners are
far more effective in carrying out their responsibilities. State heafthrttaents tend to have
more layers of bureaucracy and hierarchy than local health departmechshate to get more
done with less money and staff. Local health departments must respond direottymhunity
concerns and needs while states are often so far removed from their constitieinésy tie
disconnected from the needs of the community. Although these structural issueganed in
the culture of government, small changes can reduce the challengesrofgeosonmunity
needs are met. State health departments should work closely with local heattimelefstaff to
ensure roles and responsibilities are not overlapping and are clearly defindchradlglj state
health departments can create partnerships with local consumer agarnt@cademic
institutions in order to utilize the expertise of others. For example, PennsytvBepartment of
Health maintains a relationship with Temple University’s Departmentiblid®Health which

ensures that experts in specific aspects of emergency preparedoespianning.
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Future Directions
While some states have included more recommendations than others, the findings show that
there is room for improvement among all states in all areas of pandemioepiregss. The
impact of current disparities in state planning could mean disproportional resporsssthe
country. A pandemic will not respect jurisdictional boundaries such as natiote| gsteounty
lines. States that are unable to implement an effective response imnyadpateldiscovering a
novel pathogen that spreads from human-to-human will put neighboring states at agikdor r
spread of disease. Preparing for a pandemic outbreak could potentially save thibuands
millions of lives.

This evaluation is the first of its kind to offer a clearly defined replicaldasure for
evaluating written pandemic plans. Because of the potential impact of a parmtetine
workforce, written plans must be as comprehensive as possible to ensure swbatitass
respond appropriately. The findings of this study are consistent with previous stité
show that gaps remain in key areas of preparedness (Centers for Disetaskatd Prevention,
2008; Holmberg, et al., 2006; Levi, et al., 2008b; Lister & Stockdale, 2007); however, the tool
used here offers states clear goals and areas for improvement to eatesracitially improve
over time. The benefit of the measurement tool used in this study is its cdpaoiplication
over time, unlike previous evaluations that contain changing or poorly defined me&sates
now have an opportunity to improve their plans via clear goals and objectives. Additionally
states should work with neighbors that have better scores to improve their pldyy there
addressing integration across boundaries and ensuring a consistent respsssegicns.

It is important to note that this measurement tool is only a small piece of nmeasuri

preparedness. This, along with other evaluation tools, should be considered together when
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measuring emergency preparedness. For example, an evaluation of drillermskesxmay find
that states include things in practice that are missing from theiemptéins. Such activities can
be easily added to written documents to ensure that they will be included in all eespons
activities, regardless of who is coordinating the response. All preparedtiegseschould be
considered together, rather than in silos of written plans, planning activitteactual
responses. Public health’s interdisciplinary perspective is its great ogposatod its challenge.
Written plans are primarily an internal process; however, the implementasocioplans will
depend upon coordination with a variety of external agencies. Future research iuast ¢ve
ability for health departments to integrate and communicate their planstivéhresponse
agencies. Plans that are created in silos will not be properly implemented arehugamlllions
at risk.

The results of this project show that health department structure offers tlexfastation
for pandemic plan integration of federal recommendations. The fact that the ievalwht
political theory and health department structure included disparate findings $pélae nuances
of state health department activity and the uniqueness of this activity amripasther
traditional bureaucratic activities. Additional evaluations of organizdtginacture such as
network analysis or integration between levels of government may offer morat iim$tgy
emergency preparedness behavior.

Similar research may also be conducted at the federal and internati@aitesrder to
evaluate pandemic planning on a larger scale. Although many of the recommendatyons
differ because of the scope of a more global response, evaluating what makesscandtthe
international community more prepared can assist in mitigating the rmpagandemic before

it begins.
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The tool used here can also be used to measure preparedness for similar dveldsat
level, offering localities a concrete way to measure their written plagpapréness. It is likely
that there is greater disparity between local plans than between stataslacal planning
agencies have different levels of resources, expertise, and experiengaedbisement tool can
also be used to hold states and localities accountable for their activities totkaguare using
resources appropriately.

The approach used here for pandemic flu can be applied to measuring prepdogdiikss
hazards including weather, chemical, biological, radiological, and nucleaseVagte are
extensive federal recommendations for each of these hazards, and both stateslitied |
would benefit from clear measures to evaluate their planning activitiesisTaiconsistent
challenge for many agencies, and a simple tool to evaluate their work coulghtu inel
prioritizing resources.

In-depth qualitative studies can also be used to evaluate whether the acivitie
perceptions of preparedness by planners match actual preparedness outcolekphihe
Method, key informant interviews, and surveys can be used to glean opinions from planners
throughout the country as well. Understanding the processes by which plannerarmieate
implement their plans can help researchers to evaluate planning effess$iagnkedisseminate
best practices to assist others in their planning efforts.

Future studies should evaluate other potential factors that impact both writteregnegsar
and preparedness activities. It is possible that other political, adminestie@td/or network
theory explanations may better explain this bureaucratic activity. Addlity, the type of
analysis utilized in this study can be used to evaluate preparednesseadbieytond written

plans. It is possible that while these models do not explain written plans, thexpiain drills
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and exercises. It is clear that additional research must be conducted in ovdénateghe
resources and activities that increase preparedness at the state kwaic&eare allocated
without evaluating their impact on preparedness, and it is time to build an evidenéer hese
practices.

Future work will build on the work completed in this study. Additional tools will betedea
to measure preparedness and evaluate other activities including drills ansesx&e¢aluating
the tools used by those who create written plans and exercises is an importahfidtea
research. It is possible that many plan creators have not used CDC recommeretaditmeat is
why there is such variation between plans across states. Futurehlresfialso include
utilizing organizational and political theory to evaluate pandemic plans owerdimer hazard
preparedness plans, and drills and exercises. Organizational structure teal potors likely
have strong influences on preparedness, and understanding such relationships ceuteethee
health and safety of the public in an emergency.

Making the case for preparing for an unpredictable event is challending lest of times,
but even more so when the stability of the economic and health systems airgteEte
research conducted in this study and future studies can help to make the case for chntinuous
improving public health preparedness in a changing environment by defining andingeasur
what it means to be prepared. There are clear areas for improvement bothredmessitself,
and understanding the factors that influence preparedness. This study afésrslstar goals to
strive toward, and it sheds light on the opportunities within health departments to int@iove t
capacity and outcomes. Success will be measured when an emergency ochesespbhse is

immediate and effective, minimizing morbidity and mortality.
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W ERTICE,
STATE AND LocaL PanpEMIC INFLUENZA PLANNING CHECKLIST Q@*" K

Planning for pandemic influznza is crtical. To assist vou in vour efforts, the Department of Health and :
Human Services (HHS) and the Centers for Disease Control and Prevention (CDC) have developed ¥,
the following checklist. It identifies important, specific activities you can do now to prepare. Many

are specific to pandemic influenza, but a number also pertan to any public health emergency.

This checklist 1= based on the HHS Pandemic Influenza Plan, Public Health Guidance for State and Local
Partners, but is notintended to set forth mandatory requirements. Each state and local junsdiction should
determine for itself whether it 1= adequately prepared for disease outbreaks in accordance with its own
lavws and procedures.

Community Preparedness Leadership and Networking [Preparedness Goal 1 —Increase the use and development of interven-
tions known to prevent human illness from chemical, biclogical, radiclogical agents, and naturally cccurnng health threats. |

Completed

J

L

L

0o O O o

In Progress

J

L

O O O od

Mot Started

O

(N

Establish a Pandemic Preparsdness Coordinating Committes that represents all
relevant stkeholders in the junsdiction (including governmental, public health, healthcans,
emeErgency response, agriculture, educaton, business, communic ation, ommunity -
based, and faith-based sectors, as well as prrvate cibzens) and that 1= accountable for
articulating strategic pricntes and overseeing the development and execution of the
Jurisdiction’s operational pandemic plan,

Delineate accountability and responsibility, capabilities, and resources for
key stakeholders engaged in planning and executing specific components of
the operational plan. As=ure that the plan includes tmelines, deliverables, and
performance measures,

Within every state, clarify which activities will be performed at a state, local, or
coordinated level, and indicate what role the state will have in providing guidance
and assistance.

Assure that the operational plan for pandemic influenza response i= an integral
element of the overall state and local emergency response plan established under
Federal Emergency Support Function 8 (ESFE): Health and medical service and
compliant with National Incident Management Svstem.

Address imtegration of state, local. tnbal. terntorial. and regional plans across
Jurisdictional boundaries in the plan.

Formalize agreements with neighboring junsdictions and address communication,
mutual md, and other cross-jurisdictional needs.

Ensure existence of a demographic profile of the community {including special
needs populations and language mincrities) and ensure that the needs of these
populaticns are addressed in the aperation plan.

Address provision of psychesocial suppart services for the community, including
patients and their families, and those affected by community containment

procedures n the plan (see Supplement 1 1. confinied

Drecamiber 2, 2005

Version 4.4
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Completed

odd oo @

O

In Progress

d

odd oo O

O

Mot Started

U

oodod 0o O

O

Test the communication operational plan that addreszes the needs of targeted
public, private sector, governmental, public health, medical, and emerzency
response audiences; identifies priority channels of communication: delineates the
network of communication personnel, including lead spokespersons and persans
trained in emergency risk communication; and links to other communication
networks (zee Supplement 10).

Identify for all stakeholders the legal authorities responsible for executing the opera-
tional plan. especially those authontes responzible for case identification, 1sclation,
quarantine, movernent restriction, healthcare services, emergency care, and mutual aid.

Make clear to all stakeholders the process for requesting. coordinating, and
approving requests for resources to state and federal agencies.

Create an Incident Command System for the pandemic plan bazed on the National
Incident Management System and exercise this svstem along with other operational
elements of the plan.

Aszist in establishing and promoting community-based task forces that support
healthcare institutions on a local or regional basis.

Identify the authority responsible for declaring a public health emergency at the state
and local levels and for officially activating the pandemic influenza response plan.

Identify the state and local law enforcement personnel who will maintain public
order and help implement control measures. Determine in advance what wall
canstitute a “law enforcement” emergency and educate law enforcement officials sa
that they can pre-plan for their farnilies to 2ustan themselves during the emersency.

Enzure that the plans are scalable, to the magnitude and severity of the pandemic
and available resources. Revize as necessary,

Surveillance [HHS Supplement 1. Preparedness Goal 3—Decrease the time needed to detect and report chemical, biclogical, or
rdiclogical agents in tissue, food, or emvironmental agents that canse threats to the public's health. Preparedness Goal 5—Diecrease
the time to identify causes, risk factors, and appropriate interventions for those affected by threats to the public s health.]

Completed

O

oo o d

In Progress

O

I I I

Mot Started

O

oo 0o O

Conduct year-round traditional surveillance for seasonal influenza (e.g.. virclogic,
outpatient visits, hospitalization, and merality data), including electronic reporting.

Imiprove capacity for rapid identthcation of unusual influenza strains by working
with federal partners to enhance laboratory-based momitoring of seasonal influenza
subtypes. as described in Supplement 1 (Surveillance).

Develop and be prepared to implement enhanced surveillance once a pandemic 1=
detected to ensure recognition of the first cases of pandemic virus infection in time
to mitlate appropriate containment protocols, and exercize regularly.

Link and routinely share influenza data from animal and human health surveillance
systems.

Obtain and track mformation daily during a pandemic {coordinating with
epidemiologic and medical personnel) on the numbers and lecation of newly
hospatalized cases, newly quarantined persons, and hospatals with pandemic
influenza cases. Use these reports to determine prioritiss among community
outreach and education efforts.
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Public Health and Clinical Laboratories [HHS Supplement 2. Preparedness Goal 3—Diecrease the time necded to detect and
report chemical, biclogical, and radiclogical agents in tizsue, food. or emvironmental agents that cauze threats to the public's health, ]

Completed

O

O
O
O

In Progress

u

O
O
O

Mot Started

O

d
O
O

*  Institute surveillance for influsnza-like illnesses (ILI) among laboratory personnel
working with novel influenza viruses.

*  Develop and test a plan for surge capacity of public health and clinical laboratories
to meet the needs of the junsdiction during a pandemic.

*  Assess regularly the influenza diagnostic testing proficiency and adherence to
bicsafety containment and bicmonitoring protocols,

*  Inform frontline clinicians and laboratory personnel of protocols for safe specimen
collection and testing, how and to whom a potential case of novel nfluenza should
be reported. and the indications and mechanism for submitting specimens to r=ferral
laboratories (see Supplements 3, 4, 5).

Healtheare and Public
coumntermeasures and he

Health Part

ners [HHS Supplement 3. Preparedness Goal 6—Decrease the time needed to provide

alth guidance to those affected by threats to the public’s health.]

Completed

O

U oD 0 O O

O

L

In Progress

O

O oD 0 O O

U

L

Mot Started

4

O oD O O O

O

L

#  Test the operational plan for the healthcars sector (as part of the overall plan)
that addresses safe and effective 1) healtheare of persons with influenza duning a
pandemic, 2) the legal issues that can affect staffing and patient care, 3) continuity
of services for other patients, 41 protection of the healthoare workforce, and
3) medical supply contingency plans.

*  Ensure all components of the healthcare delivery network (e.g.. hospitals, long-term
care, home care, emergency care) are included in the cperational plan and that the
special needs of vulnerable and hard-to-reach patients are addreszed.

*  Ensure that plan provides for real-time situational awareness of patient visits,
hospital bed and intensive care needs. medical supply needs, and medical staffing
needs during a pandemic.

+  Test the operational plan for surge capacity of healtheare services, workforee, and
supplics to mest the needs of the jurisdiction during a pandermic.

#  Test the plan provisions for mortuary services during a pandemic.

*  Maintain a current roster of all active and formerly active healthcare personnel
avallable for emergency healthcare services,

+  Determine what constitutes a medical staffing emergency and exercise the
operational plan to obtain appropriate credentials of valunteer healthcare personnel
{including in-state, out-ofstate, international, retuming retired. and non-medical
voluntesrs) to meet staffing needs during a pandemic.

+  Ensure healthcare facilities in the jurisdiction have tested a plan for isolating and
coharting patients with known or suspected influenza. for traming clinicians, and
for supporting the nesds for personal protective equipment.

*  Ensure the healthcare facilities in the junsdiction have tested an operational plan
to initiate, support, and implement quarantine of potentally exposed healthcare
personnel {zee Supplements 4 and 5.
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Infection Control and Clinical Guidelines [HHS Supplements 4 and 5. Preparedness Goal 6—Decrease the time needed to
provide countermeasures and health guidance to those affected by threats to the public’s health.]

Completed

4

O

4
O

In Progress

4

O

4
O

Mot Started

U

O

U
O

Ensure the Health Alert Metwork in the jurisdiction reaches at least 805 of all
practcing. licensed, frontline healthcare personnel and links via the communication
network to other pandemic responders (see Supplements 3, 100

Craft messages to help educate healthcare providers about novel and pandemic
nfluenza, and infection control and clinical guidelines, and the public about
personal preparedness methods.

Develop and test a plan (as part of the communication plan) to regularly uwpdate
providers as the influsnza pandemic unfolds.

Ensure appropriate local health authorities have access to EPI-X and are trained in its nse.

Vaccine Dnstribution and Use [HHS Supplement 6. Preparedness Goal 6—Decrease the time needed to provide
countermeasures and health guidance to those affected by threats to the public’s health. ]

Completed

d
O

oo O

O

In Progress

d
O

oo O

O

Mot Started

U
4

oo O

U

Waork with healthcare partners and other stakeholders to develop state-based plans for

vaccine distribution, use. and monitoring; and for communication of vaccine status.

Exercize an operaticnal plan that addresses the procurement, storage, security,
distribution, and monitoring actions necessary (including vaccine safety) to ensure
access to this product during a pandemic.

Ensure the operational plan delineates procedures for tracking the number and priority
of vaccine recipients, where and by whom vaccinations will be given, a distribution
plan for ensuning that vaccine and necessary equipment and supplies are available
at all points of distribution in the community, the security and logistical suppart for
the points of distribution, and the training requirements for imvolved personnel.

Address vaccine secunty issues, cold chain requirements, transport and storage
1zsues, and bichazardous waste 1ssues in the operational plan.

Address the needs of vulnerable and hard-to-reach populations in the operaticnal plan.

Document with written agreements the commitments of participating personnel and
organizations in the vaccination operational plan.

Inform citizens n advance about where they will ke vaccinated.

Amtiviral Drug Distribution and Use [HHS Supplement 7. Preparedness Goal 6—Decrease the time needed to provide
countermeasures and health guidance to those affected by threats to the public’s health. ]

Completed

O

O

In Progress

O

O

Mot Started

U

U

Dievelop state-hased plars for distribution and use of antiviral drugz dunng a pandemic via the
Strategic Mational Stockpile (SNS ), = appropnate, to healthears facibines that will administer
them to priority groups. Establish methods for monitorng and imvestigating adverse events.

Test the operational plan that addresses the procurement, stomge, security, disinbution, and
monitoring actions necessary (o assure access to these reatments during a pandemic.

Enszure the jurisdiction has a contingency plan if unlicensed antiviral drugs

administered under Investigational Mew Dirug or Emergency Use Authorization
provizsions are necded.

186



Community DNsease Comtrol and Prevention (including managing travel-related risk of disease transmission) [HHS

Supplements 8 and 9. Preparedness Goal 6—Decrease the time needed to provide countermeasures and health guidance to
those affected by threats to the public’s healih. ]

Completed

4
O

a
Q

In Progress

O
O

O
O]

Mot Started

O
]

Q
Q

Exemize the junsdiction’s operational plan to investgate and contain potential cases or
local cutbreaks of influenza potentially cansed by a novel or pandemic strain.

Exercise the junisdiction’s containment operational plan that delineates procedures
for isolation and quarantine, the procedures and legal authorities for implementing
and enforcing these containment measures (such as school closures, canceling
public transportation, and other movement restrictions within, to, and from the
Jurisdiction) and the methods that will be used to suppont, service, and monitor
those affected by these containment measures in healthcars facilities, other
residential facilities, homes, community facilities, and other settings.

Ensurz the jurisdiction has exercised the operational plan to implement various
levels of movement restrictions within, to, and from the jurisdiction.

Inform citizens in advance about what containment procedures may ke uzed in the
COMmMunILy.

Public Hea

Ith Communications [HHS Supplement 10, Preparedness Goal 4—Improve the timeliness and accuracy of

communications regarding threats to the public's health.]

Completed

O

O 000

O

In Progress

ad

| I R I Ry

O

Mot Started

O

0 O 00

O

Aszess readiness to meet communications needs in preparation for an influenza
pandemic, including regular review, exercise, and update of communications plans.

Plan and coordinate emergenc y communication activities with private industry,
education, and non-profit partners (e.g.. local Red Cross chapters).

Identify and train lead subject-specific spokespersons.

Provide public health communicatons staff with training on risk communications
for uze during an influenza pandemic.

Dievelop and maintain up-to-date communications contacts of key stakeholders and
exercize the plan to provide regular updates as the influenza pandemic unfolds.

Imiplement and maintain, a5 appropriate, community resources, such as hothnes and
Web site. to respond to local questions from the public and professional groups.

Enzure the provision of redundant commumication systems'channels that allow for
the expedited transmission and receipt of mformation.

Workforce Support: Psychosocial Considerations and Information Needs [HHS Supplement 11. Preparedness Geoal 6—
Decrease the time nesded to provide countermeasures and health guidance to theose affected by threats to the public’s health. ]

Completed

U

O

In Progress

O

O

Mot Started

J

O

Develop a continuity of operations plan for essential health department services,
including contingency planning for increasing the public health workforce n
response to absentecism among health depanment staff and stakeholder groups that
have key responsibilities under a community’s response plan.

Enzure availability of psyehozocial support services (including educational and
traiming materials) for emplovees who participate in or provide support for the
response to public health emergencies such as influenza pandemics. coniinsied
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Completed

In Progress

O
O

Mot Started

O
O

Develop workforee resilience programs and ensure readiness to deploy to maximize
responders’ performance and personal resilience during a public health emergency.

Aszzure the development of public health messages has included the expertize of
behavioral health experts (see Supplement 100
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APPENDIX B

85 MEASURED FACTORS

L eader ship and Networking

Pandemic Preparedness Coordinating Committee

what is state responsibility

what is federal responsibility

what is federal responsibility

compliance with National Incident Management System

integration across jurisdictional boundaries

formalize agreements with neighboring jurisdictions

demographic profile of community

psychosocial support services

communications plan

authority for operational plan execution (isolatignarantine, etc.)

process for resource request

Incident Command System

task force to support health care institutions

authority for implementing plan

who has authority? (list)

ID law enforcement personnel

plan is scalable

Surveillance

year round traditional surveillance for seasonal fl

capacity for rapid id of novel strains

share data from local systems

share data from federal systems

track information daily during pandemic

Public health and clinical labs

surveillance for influenza among lab personnel

lab surge capacity plan

assess diagnostic proficiency

inform clinicians and lab personnel about safe ispe collection

how? (list)

Healthcare and public health partners

test operations plan for healthcare sector

all components of healthcare delivery network arplan

plan provides for real-time awareness of healtk oaeds during pandemic

operational plan for surge capacity

mortuary provisions?

test mortuary provisions

roster of active healthcare personnel availablefoergency healthcare

define medical staffing emergency

plan to obtain credentials of volunteer healthgaesonnel

exercise plan to obtain credentials of volunteaitheare personnel

health care facilities have plans for dealing vaittiients

health care facilities have tested plans for dgakith patients

healthcare facilities have operational plan forasqa h.c. personnel

healthcare facilities have tested operational filaexposed h.c. personnel

Infection Control and Clinical Guidelines

Health Alert Network reaches 80% of frontline hbedtre personnel

messages to educate healthcare providers

types of messages (list)

test plan to update providers as pandemic unfolds

local health authorities have access to EPI-X
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Vaccines

plan for distribution, use, monitoring

exercise operational plan ensuring access to vaccin

tracking number of vaccine recipients

vaccine priority

distribution plan

security and logistics

vaccine security (maintain integrity of vaccine)

needs of vulnerable

needs of hard-to-reach

written agreements for personnel participationigtribution

written agreements for organization participatiomlistribution

inform citizens about vaccination locations

cost of vaccines addressed

Antivirals

state-based plan for distribution and use of amivrugs via SNS

test operational plan for procurement

contingency plan for unlicensed antiviral drugs

antiviral priority

cost addressed

Community Disease Control and Prevention

plan to investigate potential cases

plan to contain potential cases

containment plan for isolation

containment plan for quarantine

Federal authority for implementing containment glan

State authority for implementing containment plans

Local authority for implementing containment plans

methods of support for contained

operational plan for restriction of movement

inform citizens

Public Health Communications

assess readiness to meet communications needs

plan and coordinate emergency communication aigwith public partners

plan and coordinate emergency communication aietsvfirivate partners

train subject-specific spokespersons

p.h. communication staff training on risk commutiima

maintain up to day contact lists of key stakehader

implement community resources (web, hotlines, etc.)

provision of redundant communication systems

Workforce Support: Psychosocial Considerations and | nfor mation Needs

COOQOP plan for health department services

availability of psychosocial support services

develop workforce resilience programs

development of public health messages (includirty messages)

Total Score
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APPENDIX C

STATE SPECIFIC SURVEILLANCE DATA

State Leadership/ | Surveillance | PH/Clin HC/PH Infection Vaccines Antiviral Comm Comm. Psychosocial
Networking | Scores Labs Scores | scores Control Scores Scores Disease Scores Scores
Scores Scores Control
Scores

Alabama 72% 739 75% 60% 33 69% 73% 5B3% 715% 50%
Alaska 63% 47% 42% 55% 50% 67 53% 6% 54% 42%
Arizona 69% 100% 67% 62% 67% 67% 73% 98% 1% 83%
Arkansas 74% 93% 679 60% 58% 64% 53% 87% 5% 57%
California 69% 60% 679 55% 50% 69D 53% 57% 0% 50%
Colorado 72% 879 42% 57% 50Pb6 74% 60% 80% 34% 42%

Connecticu 85% 47% 58% 579 58% 36% 40P0 71% 79% 6[/%

t
Delaware 81% 809 589 50% 50P0 59% 67% 5/7% 38% 50%
Florida 72% 87% 759 52% 58% 670 60% 83% 54% 58%
Georgia 59% 879 67% 45% 42% 67% 60% 50% 50% 33%
Hawaii 70% 93% 589 52% 50% 64% 53% 80% 6% 58%
Idaho 74% 73% 67% 55% 50% 62% 61% 70% 63% 67%
lllinois 85% 73% 58% 679 50% 64% 80 1% 79% 58%
Indiana 72% 87% 33% 57% 42% 41% 47% W% 58% 67%
lowa 56% 60% 759 48% 58% 46% 53% 50% 46% 50%
Kansas 72% 73% 58% 38% 42% 62% 47% 33% 67% 33%
Kentucky 2% 80% 83% 55% 58% 7% 60% V% 75% 92%
Louisiana 63% 679 839 50% 67% 71% 53% 7% 715% 67%
Maine 69% 67% 339 52% 67% 6206 61% 93% 9R% 50%
Maryland 76% 100% 83% 71% 42% 67% 53% % 79% 100%
Massachus 83% 73% 83% 769 75% 90% 606 80% 79% 9P %
etts

Michigan 76% 93% 839 55% 75% 7206 73% 70% 6pB% 50%
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State Leadership/ | Surveillance | PH/Clin HC/PH Infection Vaccines Antiviral Comm Comm. Psychosocial
Networking | Scores Labs Scores | scores Control Scores Scores Disease Scores Scores
Scores Scores Control
Scores
Minnesota 67% 879 83% 64% 58% 62% 73% 97% 67% 67%
Mississippi 76% 53% 33% 45% 50% 69% 67% 58% 71% 42%
Missouri 54% 60% 509 38% 50% 646 53% 40% 50% 67%
Montana 70% 609 58% 45% 5000 51% 47% 5B8% 54% 42%
Nebraska 619 93% 50% 33% 42% 62% 40% 50% 58% 33%
Nevada 76% 809 42% 48% 830 59% 53% 5[7% 88% B3%
New 85% 93% 50% 489 67% 54% 53 83% 58% 58%
Hampshire
New Jersey 819 67% 67% 57% 61% 59% 60% 43% 79% 83%
New 69% 60% 42% 529 50% 51% 53 57% 50% 58%
Mexico
New York 81% 93% 839 57% 58% 67%0 60% 87% 100% 15%
North 91% 73% 67% 629 67% 69% 670 87% 88% 100%
Carolina
North 56% 80% 42% 459 67% 33% 4000 47% 50% 3B%
Dakota
Ohio 59% 67% 509 60% 50% 64% 53% 57% 75% 33%
Oklahoma 74% 679 75% 64% 67% 69% 80% 70% 63% 33%
Oregon 80% 739 75% 52% 67% 49% 60% 70% 719% 83%
Pennsylvan 69% 73% 58% 509 58% 69% 730 70% 67% 58%
ia
Rhode 74% 67% 50% 609 58% 69% 7300 41% 71% 50%
Island
South 52% 60% 42% 439 50% 54% 4000 50% 38% 3B%
Carolina
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State Leadership/ | Surveillance HC/PH Infection Vaccines Antiviral Comm Comm. Psychosocial
Networking | Scores Labs Scores | scores Control Scores Scores Disease Scores Scores
Scores Scores Control
Scores
South 78% 93% 50% 629 67% 64% 80Po 71% 88% 9%
Dakota
Tennessee 59% 87% 92 64% 50% 50% 53% 0% 67% 58%
Texas 74% 679 58% 52% 750 2% 73% 33% §7% 58%
Utah 59% 67% 339 40% 50% 51 40% 47% 50% 33%
Vermont 72% 73% 42% 43% 58% 640 60% 90% 54% 83%
Virginia 2% 73% 75% 57% 50% 87% 3% 91% 92% 9%
Washingto 74% 87% 67% 509 42% 49% 53 671% 71% 6%
n
West 41% 33% 42% 389 33% 41% 470 371% 38% 4P%
Virginia
Wisconsin 72% 809 33% 60% 67% 59% 47% 48% 3% 58%
Wyoming 69% 100% 92% 52% 92% 62% 53% V% 58% 42%
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APPENDIX D

FACTOR SCORE FREQUENCY TABLE

Factor Scores

1 2 3
L eader ship and Networking
Pandemic Preparedness Committee 13 10 27
timelines, deliverables, performance measures 15 24
what is state responsibility 4 14 32
what is local responsibility 4 11 35
what is federal responsibility 4 11 35
compliance with NIMS 10 25 15
intigration across jurisdictional boundaries 3 307
formalize agreements with neighboring jurisdictions 22 17 11
Demographic profile of community 42 5 3
Psychosocial support services 14 24 12
communications plan 4 19 27
Authority for operational plan execution (isolatjauarantine, etc.) 7 13 3
process for resource request 16 21 13
Incident Command System 4 15 31
task force to support health care institutions 41 45
Authority for implementing plan 7 22 21
ID law enforcement personnel 34 10 6
plan is scalable 8 30 12
Total Score Range 22-49
Surveillance
year round traditional surveillance for seasonal fl 3 16 31
Capacity for rapid id of novel strains 10 24 16
share data from local systems 2 11 37
share data from federal systems 8 28 14
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track information daily during pandemic 23 14 13
Total Score Range 5-15
Public health and clinical |abs

surveillance for influenza among lab personnel 37 85
lab surge capacity plan 13 27 10
assess diagnostic proficiency 14 17 19
Inform clinicians and lab personnel about safe ispec collection 18 17 1§
Total Score Range 4-11
Healthcare and public health partners

test operations plan for healthcare sector 39 11 0
all components of healthcare delivery network arplan 13 24 13
plan provides for real-time awareness of healtk o&eds during pandemic 21 20
operational plan for surge capacity 12 24 14
Mortuary provisions? 14 22 14
test mortuary provisions 47 2 1
roster of active healthcare personnel availablefoergency healthcare 5 17 1
define medical staffing emergency 40 9 1
plan to obtain credentials of volunteer healthgaesonnel 10 21 194
exercise plan to obtain credentials of volunteadtheare personnel 46 3 ]
health care facilities have plans for dealing vagtients 15 17 18
health care facilities have tested plans for dgalith patients 50 0 0
healthcare facilities have operational plan foreseqa h.c. personnel 23 15 1
healthcare facilities have tested operational fdaexposed h.c. personnel 50 0
Total Score Range 14-32
Infection Control and Clinical Guidelines

Health Alert Network reaches 80% of frontline hbedtre personnel 8 31 1
messages to educate healthcare providers 7 30 13
test plan to update providers as pandemic unfolds 6 312 2
local health authorities have access to EPI-X 36 13
Total Score Range 10-29
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Vaccines

plan for distribution, use, monitoring 1 28 21
exercise operational plan ensuring access to vaccin 33 14 3
tracking number of vaccine recipients 7 14 29
vaccine priority 2 13 35
distribution plan 2 31 17
security and logistics 8 30 12
vaccine security (maintain integrity of vaccine) 1724 9
needs of vulnerable 20 25 5
needs of hard-to-reach 30 17 3
Written agreements for personnel participationigtribution 29 14 7
Written agreements for organization participatiomistribution 30 14 6
Inform citizens about vaccination locations 23 22
cost of vaccines addressed 40 7 3
Total Score Range 13-35
Antivirals

state-based plan for distribution and use of amtivdrugs via SNS 3 27 2
test operational plan for procurement 42 5 3
contingency plan for unlicensed antiviral drugs 2818 4
Antiviral priority 6 20 24
cost addressed 36 9 5
Total Score Range 6-12
Community Disease Control and Prevention

plan to investigate potential cases 8 20 22
plan to contain potential cases 11 20 19
containment plan for isolation 7 28 5
containment plan for quarantine 8 25 17
Federal authority for implementing containment glan 29 12 9
State authority for implementing containment plans 11 9 30
Local authority for implementing containment plans 27 12 11
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NJ

Methods of support for contained 17 18 15
operational plan for restriction of movement 16 1816
Inform citizens 20 23 7
Total Score Range 10-29
Public Health Communications

assess readiness to meet communications needs 25 96
plan and coordinate emergency communication aietsvitith public partners 5 33 1
plan and coordinate emergency communication aietsvfirivate partners 7 36 1
train subject-specific spokespersons 11 25 14
p.h. communication staff training on risk comm 2481 8
Maintain up to day contact lists of key stakehadder 18 27 5
implement community resources (web, hotlines, etc.) 3 17 30
provision of redundant communication systems 16 122
Total Score Range 9-24
Workfor ce Support: Psychosocial Considerations and | nfor mation Needs

COOP plan for health department services 21 23
availability of psychosocial support services 146 120
develop workforce resilience programs 27 10 13
Development of public health messages (including messages) 23 20 1
Total Score Range 4-12

Code 1, 2, 3

1 = No Mention

2 = Mention but no action
3 = action item
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