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2009 was a year bracketed by two major public health responses.  In January, Kentucky experienced the 
sudden occurrence of an ice storm. Then a novel form of influenza, H1N1, emerged in April.  Both inci-
dents tested the public health system in Kentucky.  But we were ready.  A prepared workforce,  tested 
and organized response plans, and a robust network of public and private partners led to a rapid and 
effective response to the events of 2009.  This final issue of Fluview focuses on the trajectory of 2009-
2010 H1N1 pandemic and our public health response. 
 

In late April 2009, the World Health Organization declared a "public health emergency of international 
concern" when the first two cases of the H1N1 virus were reported in the United States, followed by hun-
dreds of cases in Mexico.  Fears arose that swine flu would become a major global pandemic at the end 
of 2009 with high illness and fatality rates similar to the influenza pandemic in 1918.  Many nations, in-
cluding the United states, worked diligently on planning and executing major vaccination campaigns to 
protect their citizens. This influenza virus was unusual given higher infection rates among young and  
middle-aged adults.   
 

!ƭǘƘƻǳƎƘ ǘƘŜ ŜƳŜǊƎŜƴŎŜ ƻŦ ƴƻǾŜƭ Iмbм ƛƴŦƭǳŜƴȊŀ ǿŀǎ ǳƴŜȄǇŜŎǘŜŘΣ YŜƴǘǳŎƪȅΩǎ ǇǳōƭƛŎ ƘŜŀƭǘƘ ǎȅǎǘŜƳ ǿŀǎ 
prepared through the pandemic influenza plan that was already in place, the gathering of over 1,200 
stakeholders for a Pan Flu Summit September 3, 2009, and the continual development of preparedness 
plans through system exercises. To respond to H1N1, Kentucky relied upon a tested and organized re-
sponse effort. 
 

One of the main challenges facing the Kentucky public health system during this pandemic was managing 
the outbreak while waiting for vaccine to arrive.  Each year the Kentucky Department for Public Health 
encourages Kentuckians to receive a seasonal influenza vaccination which contains the three flu strains 
expected to be common in the upcoming flu season. However, the vaccine manufacturing process, which 
takes many months to complete, was already well underway when the H1N1 strain emerged. It was sim-
ply too late to be part of the 2009-2010 three-part seasonal vaccine. Thus, vaccine manufacturers strug-
gled to rapidly produce H1N1 vaccine, as the public health system put in place a rapid response and vac-
cine distribution system. When the vaccine became available, the Kentucky Department for Public Health 
and the local health departments worked hand-in-hand to distribute and vaccinate our citizens against 
novel H1N1 influenza. By May of 2010, the Kentucky public health system composed of both public and 
private organizations, was able to distribute 1.2 million doses and vaccinate an estimated 25% of the 
population. 
 

Thankfully, the fatality rate from novel H1N1 was not as high as initially feared: as of May 21, 2010, at 
least 18,097 deaths world-wide were attributed to the strain of which only 282 were pediatric. In Ken-
tucky 41 people died from lab-confirmed H1N1.  However, the pandemic still required a tremendous ef-
fort on the national, state and local levels. We hope that this document will adequately summarize for 
you the course of the novel H1N1 pandemic in Kentucky, and illustrate the public health effort to provide 
information to decision makers and the public, to collaborate with our many partners, and to institute 
control measures to contain the outbreak.   There were many keys to the success of this response such as 
public health and public information hotlines, a massive vaccination campaign, a program to provide an-
tiviral medications to those who could not afford them, and provision of medical supplies and protective 
equipment that were in short supply.  In my estimation, the citizens of Kentucky were served well by the 
public health practitioners of Kentucky.  We hope that in reading this last issue of Kentucky Fluview that 
you agree.   Thank you to all who contributed to and continue to the fight against novel H1N1 influenza 
in the Commonwealth. 

William Hacker, MD, FAAP, CPE 
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Surveillance and Epidemiology 
Public health practice starts with two essential functions. First, is to monitor the health status of 

the population. Second, is to diagnose health problems and health hazards in the community.   

This section describes how during the H1N1 response, the Kentucky public health system: 

 

Monitored and investigated deaths and reports of illness 

Conducted laboratory tests to determine which virus types were in circulation 

Monitored school closures and absenteeism rates 

Tracked the health of pregnant womenña high risk population 
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Mortality Surveillance  

Number of Deaths Attributed to H1N1 by County, August 1, 2009 ς April 1, 2010 

Deaths by County 

Throughout the 2009-2010 H1N1 pandemic, the Kentucky Department for Public Health (KDPH) monitored 
influenza using various surveillance measures, including mortality.  To collect information regarding H1N1-
related mortality, KDPH sent notifications to all hospitals, local health departments, coroners, and medical 
examiners throughout the state. They were instructed to report any suspected or confirmed H1N1-related 
fatality to their local health department or KDPH. In addition, the Director of the KDPH Division of Labora-
tory Services (DLS) worked with the Chief Medical Examiner to develop H1N1 post-mortem testing guid-
ance for all medical examiners. The Epidemiological Response Coordinator in the Preparedness Branch of 
KDPH also worked with the KDPH DLS Director and the Chief Medical Examiner to develop post-mortem 
testing guidance for coroners across the state. This collaboration strengthened communications and rela-
tionships between KDPH, medical examiners, coroners, local health departments, and hospitals through-
out Kentucky. The H1N1 post-mortem testing guidance included signs and symptoms of H1N1 infections 
with a description of severe complications, which also assisted coroners in their investigations of sudden 
unexplained death that may have been attributed to H1N1 infections.  

The map below displays the final H1N1-ǊŜŀƭǘŜŘ ŘŜŀǘƘ Ŏƻǳƴǘ όпм ƳƻǊǘŀƭƛǘƛŜǎύΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇŀǘƛŜƴǘΩǎ 
county of residence. An H1N1-related death occurred in the following counties: Allen, Boone, Boyle, 
Breathitt, Caldwell, Christian, Fayette, Floyd,  Graves, Hardin, Hopkins, Jefferson, Kenton, Knox, Logan, 
Madison, Marion, McCreary, Montgomery, Nelson, Oldham, Pendleton, Pike, Pulaski, Robertson, Scott, 
Taylor, and Woodford.  

The total mortality count  in Kentucky for H1N1-related deaths throughout the 2009 H1N1 pandemic was 41 deaths. 

0

1

2

3

4

5

6

7

8

9

N
u

m
b

e
r 

o
f 
D

e
a

th
s

Week

Novel H1N1-Related Mortality by Week 
Kentucky, 2009 - 2010



Page 5 Kentucky Fluview 

Of the patients 
whose deaths 
were related to 
H1N1 in Ken-
tucky, 30 of 41 
had underlying 
medical condi-
tions. Some of 
the most com-
monly reported 
were asthma (10), hypertension (11), morbid obesity 
(6), COPD (10), seizure disorder (2), leucopenia (2), 
YŀǇƻǎƛΩǎ ǎŀǊŎƻƳŀ όнύΣ ƘȅǇŜǊƭƛǇƛŘŜƳƛŀ όоύΣ ŀƴŘ ŘƛŀōŜǘŜǎ 
(4). Several patients experienced multiple underlying 
conditions. 

Of the H1N1-related deaths, 24 of the 
patients were women and 17 men.  

Male vs. Female Deaths 
Deaths with Underlying Medical Conditions vs. 

Those Without Underlying Medical Conditions 

The characteristic of novel H1N1 influenza that most concerned clinicians, researchers, and public health 
officials was the particularly young age distribution of deaths . Some criticism of the World Health Or-
ganization (WHO) arose due to their early declaration of a pandemic because in the end millions fewer 
deaths resulted from the H1N1 strain compared to the three previous pandemics of 1918, 1957, and 
1968. However, these mortality figures are not comparable for a few reasons. First, the WHO laboratory-
ŎƻƴŦƛǊƳŜŘ Řŀǘŀ ǊŜǇǊŜǎŜƴǘǎ  ǘƘŜ ΨǘƛǇ ƻŦ ǘƘŜ ƛŎŜōŜǊƎΩ ƛƴ ǘŜǊƳǎ ƻŦ ŀƭƭ ƛƴŦƭǳŜƴȊŀ-related deaths. In the past, 
mortality estimates were based on all-cause mortality throughout the pandemic period. These estimates 
were far more inclusive than the more recently lab-confirmed death measurement during the 2009 
H1N1 pandemic. Second, although the average seasonal flu causes nearly 36,000 U.S. deaths compared 
to the estimated 12,000 worldwide deaths related to H1N1 influenza, the majority of pandemic deaths 
have occurred in younger adults as opposed to seasonal flu strains where nearly all mortality occurs in 
the elderly. The mean age of the H1N1-related deaths was forty-five years old, with a range from one to 
eighty. The age group with the highest mortality was the 25-49 year-old category, which has been a con-
sistent pattern throughout the pandemic in Kentucky.  

Mortality Risk  
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Using Mortality Data to Target Vaccine Coverage 

In the fall 2009, the KY Department for Public Health asked local health departments and providers to 
submit data for vaccine doses given before December 1st, as a way to measure the progress of the how 
many Kentuckians had been vaccinated. One purpose of collecting this information was to compare 
doses administered by age category to gauge which age groups were being most effectively targeted 
during the vaccine campaign. Because the age groups are not uniform in population size or the number 
of years covered, vaccination coverage rates were calculated in each of the age groups.  In order to get a 
snapshot of coverage rates, the number of doses reported to have been administered was divided by 
the population size of each age group in Kentucky and then multiplied by 100,000 to get the rate per 
100,000 people for each age group. The figure below presents the rates of doses administered in Ken-
tucky by age category.   
 

It is important to note that the rates presented are minimum rates, well below the true rates.  This is 
because doses that were administered after December 1st are not included.  Thus, the chart does not 
present the rate of doses administered in its entirety, but it illustrates the comparative distribution of 
vaccination coverage between age groups.   

 

It is equally important to ex-
amine the rate of H1N1-
related mortality by age 
group and compare this to 
our vaccination coverage 
rates to answer the question, 
ά²ŜǊŜ ǘƘƻǎŜ Ƴƻǎǘ ŀǘ Ǌƛǎƪ ƛƴ 
the population targeted ef-
ŦŜŎǘƛǾŜƭȅΚέ  ¢ƻ ƻōǘŀƛƴ ƳƻǊǘŀƭπ
ity rates, the number of 
deaths in each age group was 
divided by the respective 
population figures for those 
age groups and multiplied by 
100,000 to get the rate per 
100,000.  As can be seen, the 
0-4 year age group had the 
lowest mortality rate 
(.35/100,000) while the 50-64 
year age group had the high-
est mortality rate (1.3/100,000).  This measurement provided an indication of what age groups should be 
aggressively targeted for vaccination during the H1N1 pandemic, in order to prevent or reduce mortality. 

The doses administered data was collected 
ōȅ ŀǎƪƛƴƎ [I5Ωǎ ŀƴŘ ǇǊƻǾƛŘŜǊǎ ǘƻ Ŧƛƭƭ ƛƴ ŀ 
ǘŀōƭŜ ƻƴ ǘƘŜ ΨhǊŘŜǊ ŀƴŘ !ŎǘƛǾƛǘȅ ²ƻǊƪǎƘŜŜǘΩ 
with the number of doses given to each age 
group. Because the data is submitted vol-
untarily, complete accuracy of reporting 
cannot be assured. 



The Kentucky State Lab received the first sample to be tested for novel H1N1 influenza on April 27, 2009. 
In the following nine months the lab tested 5,977 specimens for influenza. This was more than the com-
bined previous six seasons (2003-2009, prior to April 27th) of influenza testing which consisted of 5,730 
samples. From a public health perspective, the viral subtype testing performed by the lab played a major 
role in H1N1 surveillance efforts. Monitoring the increasing number of specimen submissions and realizing 
that the H1N1 subtype accounted for nearly all influenza cases as the pandemic unfolded allowed KDPH to 
make informed decisions on educating providers and the public about combating H1N1 influenza.  
 

Nearly all (99.7%) of the specimens that tested positive for influenza were positive for novel H1N1 influ-
enza A.  The table below displays the total number of specimens tested and the number of specimens that 
tested positive for influenza by month; and the pie graph illustrates this pattern as well. The graph shows 
how the overwhelming majority of specimens that tested positive for influenza were novel H1N1 influenza 
A viral subtype. 
 

!ǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ƭŀōΩǎ ŜȄǘŜƴǎƛǾŜ ǎǇŜŎƛƳŜƴ ǘŜǎǘƛƴƎ ŀƴŘ ǎǳǊǾŜƛƭƭŀƴŎŜΣ ǘƘŜ YŜƴǘǳŎƪȅ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ tǳōƭƛŎ 
Health was alerted to influenza activity trends in the state and was able to act accordingly. The results of 
the specimen testing also served as a strong indicator of the status of the H1N1 pandemic for public health 
practitioners and clinical providers. 

Kentucky State Lab Surveillance 

Surveillance of Virus Subtypes 

 Aug. Sept. Oct. Nov. Dec. Jan. Feb. March 

Specimens Tested 327 769 1594 1106 453 189 88 98 

Specimens positive 

for Flu 
116 358 857 430 172 22 16 27 
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Kentucky State Lab Activity during H1N1 Pandemic 

The advent of H1N1 influenza led 
to an atypical influenza season. 
Only four cases of seasonal influ-
enza were confirmed during the 
regular season. It is not clear why 
this happened, but it could have 
been a combination of increased 
seasonal influenza vaccine uptake 
and unknown effects of the H1N1 
virus on seasonal influenza. 

Number of Specimens Tested 
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School Surveillance 

Public School Closures Due to Influenza-Like Illness by County August 1, 2009 ς April 30, 2010 

Kentucky has a total of 174 school districts and 1,249 public schools. Between August 1, 2009 and Novem-
ber 30, 2009, 947 schools from 54 districts closed one or more days due to influenza like illness. The first 
reported school closure was on August 18th. The map below shows counties which experienced school clo-
sures versus those that did not throughout the duration of the H1N1 pandemic. The three highest peak 
days of school closures during the time period were:  

October 1:     59 schools 

October 23:   76 schools 

October 30:   88 schools  

Number of Public Schools Closed Due to ILI by Month of School Closure  
Since August 31, 2009. (Please note the number of closures describes the number of schools 

closed rather than the number of school districts closed). 
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School Absenteeism Attributed to ILI 

By implementing a syndromic surveillance system that focused on school-aged children and youth, where 
infectious diseases often emerge first and spread rapidly, Kentucky Department for Public Health (KDPH) and 
the Kentucky Department of Education (KDE) worked together to detect and monitor influenza outbreaks. 
The information was helpful for KDPH to implement timely public health prevention measures, which may 
have reduced the magnitude of influenza outbreaks in the community. Since beginning the surveillance of 
school absences attributed to influenza-like illness, KDPH has collected approximately 120,000 absentee 
records from over 175 daily reports on over 1,180 schools across the state.  This automated reporting sys-
ǘŜƳ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘ ǿƛǘƘ ǘƘŜ ƘŜƭǇ ƻŦ Y59 ŀƴŘ ǘƘŜƛǊ ǘŜŎƘƴƻƭƻƎȅ ǎŜǊǾƛŎŜǎ ǾŜƴŘƻǊΣ άLƴŦƛƴƛǘŜ /ŀƳǇǳǎΣέ ǳǎƛƴƎ ŀ 
meager amount of pandemic influenza response funds and approximately one month of planning and de-
velopment.  The system captures absences attributed to ILI by the local schools administrative staff based 
on parental information, physician notes, and other sources of information. 
 

This ILI surveillance project strengthened an already productive partnership with Kentucky public 
schools.  The project was intended to ease information exchange between KDPH and KDE regarding influ-
enza and other public health matters, support early detection of ILI by making it simple for schools to re-
port absenteeism data and ILI, and focus public health resources in response to early detection of in-
creased ILI and student absenteeism rates.  
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Rate of Absences Attributed to ILI in KY Public Schools 

The graph above displays the mean and median rate of school absences attributed to ILI in Kentucky 
public schools. The average, or mean, can be distorted by counties where one school or a few schools 
have extreme values (for example, one school may have 85 absences per 1,000 students for ILI where 
most schools have only 15). Another way to present the data that avoids distortion due to extremely 
high rates for a few schools, is to use the median rate for each county.  The median rate represents the 
midpoint of the various school absenteeism rates in each county (half the schools have a higher rate, 
and half of the schools have a lower rate); it is not influenced by extreme values in a few schools. The 
line graph above shows the rate of absenteeism by displaying the mean and median trends. The rates 
presented are per 1,000 enrolled students.  The line graph depicts the rate of absenteeism during 
the peak of the influenza activity of the fall 2009 wave (from mid-September to early November).  
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The figure above shows the time series of ILI reporting from Kentucky public schools from the initial 
report of the system through February of 2010.  Regionally, ILI-related absence followed a West to East 
pattern; the highest peak occurred in the Eastern Kentucky region in late October and early November 
of 2009.  Statewide, the mean rate of ILI reached a high of 10 per 1000 enrolled students.  Regional 
reports began a steady decline by mid-November 2009, and continue to stay below 1 report per 1000 
enrolled school children into 2010. 

School Absenteeism Attributed to ILI by Region 

Regional Mean Rate of Absences Attributed to ILI per 1,000 Enrolled Students 

The chart below shows trends in the mean rate of absences attributed to ILI per 1,000 children enrolled in 
Kentucky public schools, stratified by region, from 11/09/2009 ς 12/16/2009. This snapshot of school 
absenteeism begins in early November, right after the largest peak of school closures. The red line repre-
sents half the maximum rate seen statewide. The east shows the highest rates of absenteeism through-
out the end of the fall wave of the H1N1 pandemic. As the fall semester came to a close, absenteeism 
rates returned to normal.  

Regional mean rate of absences attributed to ILI per 1,000 enrolled  
September 2009τFebruary 2010 


