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Highlights

®/n 2004, influenza and pneu-
monia ranked seventh among
leading causes of death for per-
sons 65 years of age and over,
accounting for 3 percent of total
deaths in that age group.

® The death rate from influenza
and pneumonia is nearly 130
times higher among persons
85 years of age and over than
among persons 45—54 years of
age. This increase in risk with
age is substantially larger than
that seen for heart disease,
cancer, stroke, and other leading
causes of death.

® Between 1997 and 2006, the
rate of persons aged 65 years
and over with an annual in-
fluenza vaccination remained
relatively stable and was 64
percent in 2006. The rate for
lifetime pneummoccal vaccina-
tion increased from 43 percent
in 1997 to 56 percent in 2002
and remained at 56 to 57 percent
through 2006. Non-Hispanic
black and Hispanic persons
continue to have significantly
lower vaccination rates than
those of non-Hispanic white
persons.

_ Persons in the United States

by Yelena Gorina, Tanika Kelly, James Lubitz, and
Zahiyah Hines, Office of Analysis and Epidemiology

Introduction

For older adults aged 65 years and over, both influenza and
pneumonia are diseases with serious consequences, including
hospitalization, debilitating conditions, and death. Pneumonia
is also a common complication of influenza, caused either
by secondary bacterial infection or the influenza virus itself.
Persons with certain chronic conditions are at an increased
risk for complications from influenza and pneumonia, and
older adults with heart or lung disease are at particularly high
risk for complications from these diseases. Older adults with
conditions such as diabetes, renal disease, stroke or demen-
tia, or theumatologic disease are also at increased risk for
complications (1).

In 1900, influenza and pneumonia was the leading cause
of death for the overall population, followed closely by
tuberculosis and diarrhea (2). As living conditions, sanita-
tion, nutrition, and medical care improved, chronic diseases
replaced infectious diseases as the leading causes of death.
Today, none of the five leading causes of death for the overall
population are infectious diseases, but influenza and pneu-
monia still affect a significant portion of the population aged
65 years and over.

P Age-adjustment of rates
Most of the rates presented in this report for the popula-
tion aged 65 years and over are age adjusted to the U.S.
standard population in 2000. The age-adjusted rates are
calculated using age-specific rates for three age groups
(65-74, 75-84, and 85 and over) for the data from the
National Vital Statistics System, National Hospital Dis-
charge Survey, and National Health Interview Survey
estimates, and for two age groups (65—74 and 75 and over)
for Behavioral Risk Factor Surveillance System estimates.
Age-adjusted rates eliminate differences in observed rates
that result from differences in age composition. They are
used to compare rates across demographic groups and
over time and should not be used to represent the actual

vaccination coverage level in any particular population.
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Influenza and Pneumonia Mortality

Age is an important risk factor for mortality because the death rate for influenza and pneumonia
rises sharply with age (Table 1). In 2004, almost 60,000 deaths were caused by influenza and
pneumonia, and more than 85 per-
cent of those deaths were among
persons 65 years of age and over.

Table 1. Influenza and pneumonia death rates per 100,000, by age:
United States, 2004

h infl Age in years Influenza and Influenza Pneumonia
In the same year, influenza and pnuemonia

pneumonia was the seventh lead- =/, P a7 =
16r15g cause of C(1leath for perso?s agfed 55 64 108 0.2 107
years and over, accounting for . _, 246 05 340

3 percent of all deaths in that age
) 75-84 139.3 2.2 137.0

group. Although pneumonia was
85 and over 582.6 1.4 571.2

listed as the underlying cause of
death for 98 percent of the deaths
due to influenza and pneumonia in
2004, influenza often goes undiagnosed, and some deaths attributed to pneumonia may actually
be due to influenza (3). In addition, pneumonia may be coded as the underlying cause of death
when it is actually a complication of another unreported condition.

SOURCE: CDC/NCHS, Trends in Health and Aging website, National Vital Statistics System.

The trend in influenza and pneumonia death rates among those 65 years of age and over was stable
between 1987 and 1998 and modestly decreased between 1999 and 2004, with some fluctuations
from year to year (Table 2).

Table 2. Age-adjusted influenza and pneumonia death rates among persons 65 years of age
and over, by year: United States, 1987-2004.

Influenza and pneumonia death rates’

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
237 263 253 258 245 233 248 238 237 234 236 247 167 167 155 161 155 139

"Per 100,000.
NOTE: The year 1998 was the final year of the International Classification of Diseases, Ninth Revision coding for influenza and pneumonia.
SOURCE: CDC/NCHS, Trends in Health and Aging website, National Vital Statistics System.

The apparent drop in the influenza and Figure 1. Age-adjusted influenza and pneumonia death
pneumonia death rate between 1998 and ~ rates among persons aged 65 years and over, by race and
. .. Hispanic origin, from states reporting Hispanic mortality:
1999 is due to changes in influenza and  4999_o004
pneumonia mortality coding. From 1979 Deaths per 100,000
to 1998, ICD-9 codes were used for mor- 300 -
tality data; however, since 1999, cause of /'rﬁ;'i;lgs Cbo
death has been coded using the ICD-10
system. After adjusting for the change
in classification systems by multiplying
by the comparability ratio, the apparent
decrease in influenza and pneumonia death
rates is greatly reduced (4). The influenza
and pneumonia death rate for 1998 is 173 150 k-
deaths per 100,000 population after this
adjustment. T

— Non-Hispanic white

250 [~

N Non-Hispanic black
200 -

Hispanic”

1 1 1 1 1 1
1990 1992 1994 1996 1998 2000 2002 2004
NOTE: ICD is International Classification of Diseases.

SOURCE: CDC/NCHS, Trends in Health and Aging website,
National Vital Statistics System.
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P> The International Classification of Diseases (ICD)

The International Classification of Diseases (ICD) is used to code the medical conditions and
injuries listed on death certificates. The regulations of the World Health Organization specify
that member nations classify and code causes of death in accordance with the current revision
of the ICD. The current version, ICD-10, which came into use in 1999, is more detailed than
ICD-9 and also changed some of the coding rules and rules for selecting the underlying cause of
death. Consequently, pneumonia death rates among the population aged 65 years and over in the
United States dropped 30 percent in 1999, primarily because of the change to the ICD-10 rules
for selecting the underlying cause of death. In the Trends in Health and Aging website mortality
tables (use http://209.217.72.34/aging/download.htm version), one can see the ICD codes for
a highlighted cause of death by clicking on the label button at the top of the table. In the latest
tables, one can see ICD-9 codes for the years 1979—-1998 and ICD-10 codes for 1999 onward.
In the historical mortality tables (with data for 1968—1980), the codes shown are from ICD-8 for
the years 1968—1978, and from ICD-9 for 1979-1980. The effect of changes in classification and
coding rules is measured by comparability ratios. Visit http://www.cdc.gov/nchs/datawh/nchsdefs/
comparabilityratio.htm to learn about studies of the comparability among ICD revisions.

Death rates by race and ethnicity

No differences exist between the non-Hispanic black and non-Hispanic white populations’ influ-
enza and pneumonia mortality rates. But mortality data collected since 1984 indicate that Hispanic
persons aged 65 years and over have lower influenza and pneumonia death rates than those of the
non-Hispanic white and non-Hispanic black populations in the same age group. (Figure 1).

Race and Hispanic origin on the death certificate are reported by an informant or on the basis of
observation, which may result in misreporting. Research has shown an underestimation of deaths
and death rates among persons of Hispanic origin (5). However, a study based on patients with
community-acquired pneumonia discharged from an acute care hospital in California found that
the Hispanic population had a lower risk of death from community-acquired pneumonia than the
white population in California (6).

Figure 2. Age-adjusted influenza and pneumonia death

rates among persons aged 65 years and over, by sex:
Death rates by sex United States, 1981-2004

. Deaths per 100,000
Men 65 years of age and over have higher 350

influenza and pneumonia age-adjusted death 'rgg;:gs
rates than those of women in the same age 300 [ Men ICD-9
group. The disparity in rates dropped from
80 percent in 1982 to less than 40 percent ~ 2°[
in 2004 (Figure 2). 200 -
Women
In 2004, influenza and pneumonia age- 450}
adjusted death rates among persons aged
65 years and over varied by state, from 100 -
more than 180 deaths per 100,000 popula- :r T
tion in Tennessee, Massachusetts, and New 0 982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004

1 NOTE: ICD is International Classification of Diseases.
York to leSS than 90 deaths per 100’000 n SOURCE: CDC/NCHS, Trends in Health and Aging website,

Washington and Florida (Table 3) National Vital Statistics System.
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Table 3. Age-adjusted influenza and pneumonia death rates per 100,000 population aged 65 and over, by state:
United States, 2004

State Rate State Rate State Rate
Tennessee 194.0 lllinois 148.0 Indiana 123.0
Massachusetts 186.3 Louisiana 147.2 Colorado 121.3
New York 181.2 Maryland 146.7 New Mexico 120.7
Arkansas 174.8 North Carolina 146.6 Ohio 120.0
Kentucky 169.3 Nevada 143.0 North Dakota 118.9
Georgia 168.4 Maine 142.0 Idaho 117.2
California 164.5 Connecticut 139.2 Delaware 116.4
Wyoming 163.6 Arizona 132.3 New Jersey 115.7
Mississippi 159.5 South Carolina 130.8 Hawaii 109.2
Utah 159.4 Rhode Island 129.9 Alaska 107.9
lowa 158.8 Texas 128.5 District of Columbia 103.7
Missouri 158.6 Kansas 128.3 Montana 103.7
West Virginia 156.3 Wisconsin 127.0 Minnesota 97.1
Alabama 154.4 Michigan 126.8 Oregon 96.0
Oklahoma 153.9 South Dakota 126.6 Vermont 93.3
Virginia 153.5 Pennsylvania 123.9 Florida 86.5
New Hampshire 152.9 Nebraska 123.3 Washington 84.5

SOURCE: CDC/NCHS, Trends in Health and Aging website, National Vital Statistics System.

P> Multiple cause-of-death mortality
By considering not just the single underlying cause of death, but also the other accompanying
health problems listed on the death certificate (the comorbid conditions, or associated causes of
death), a much more complete picture of the cause of death is achieved. These associated causes

play an important role in contributing to death.

Influenza and pneumonia comorbidity at the time of death

The death rates reported above are for influenza and pneumonia as an underlying cause of death.
However, it is also important to consider any mention of influenza and pneumonia on the death
certificate, especially for decedents aged 65 years and over.

In 2004, in addition to about 53,000 deaths with influenza or pneumonia as the underlying cause of
death among older persons aged 65 years and over, there were about 123,000 deaths with influenza
and pneumonia mentioned on the death certificate. Pneumonia may develop as a complication of
another infection or malnourishment, especially among debilitated older persons. Complications
from pneumonia, such as bacteremia, lung abcess, and meningitis, are also likely to occur in the
older population.

Health Care Utilization and Expenditures for Influenza and
Pneumonia
Because of the high morbidity and mortality associated with influenza and pneumonia in the

population 65 years of age and over, significant health care utilization and expenditures are as-
sociated with these diseases.



Trends in Influenza and Pneumonia Among Older Persons in the United States

Trends in average length of hospital stay and hospital

discharges rates

P First-listed diagnosis

The first-listed diagnosis is usually the main reason for the hospitalization and is the principal

diagnosis on the face sheet or discharge summary of the medical record of the hospital patient.

If no principal diagnosis is specified, the first diagnosis listed on the face sheet or discharge

summary of the medical record is used. Since 1979, diagnoses and procedures in the hospital

discharge records were coded using the International Classification of Diseases, Ninth Revision,
Clinical Modification. From 1970 to 1978, the International Classification of Diseases Adapted

Jfor Use in the United States, Eighth Revision was used. For more about the ICD, see http://www.

cdc.gov/nchs/icd9.htm.

The average length of hospital stays for
persons aged 65 years and over with in-
fluenza and pneumonia as the first listed
diagnosis has decreased significantly in
the last three decades, similar to most
other diagnoses (Figure 3). The shorter
hospital stays reflect improvements in
hospital care, which increase options for
postdischarge care and cost containment
incentives (7,8).

From 1970 to 2004, hospital discharge
rates among persons aged 65 years and
over increased 80 percent for influenza
and pneumonia, whereas the rates for
all hospital discharges increased only 16
percent. From 1970 to 1997, the hospital

Figure 4. Hospital discharge rates for influenza and
pneumonia, by age: United States, 1970-2004

Discharges per 1,000 population
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85 years and over,
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Figure 3. Age-adjusted average length of hospital stay for
influenza and pneumonia for persons aged 65 years and
over: United States, 1970-2004
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SOURCE: CDC/NCHS, Trends in Health and Aging website,
National Hospital Discharge Survey.

10 3 ~65-74 years
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SOURCE: CDC/NCHS, Trends in Health and Aging website,
National Hospital Discharge Survey.

2000 2004

discharge rates for influenza and pneumonia
for those aged 85 years and over increased
more rapidly than those for persons aged
65—84 years and then declined from 1997
to 2004 (Figure 4).

The discharge rates for influenza and pneu-
monia for older men aged 65 years and over
were higher than those for older women
from 1970 to 2004. In 2004, the discharge
rate for older men was 25.7 per 1,000,
which is 30 percent greater than the rate for
older women (Figure 5). This difference
is consistent with the higher influenza and
pneumonia death rates reported for men.

% Trends
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Health care expenditures for Figure 5. Age-adjusted hospital discharge rates for influ-

influenza and pneumonia enza and pneumpnia among persons aged 65 years and
over, by sex: United States, 1970-2004

According to the Agency for Health Care GD:)SC_“argeS per 1,000 population

Research and Quality, aggregated charges

in 2000 to the Medicare program for hospi- 5 L

tal treatment of pneumonia were estimated

to be over $10.1 billion; the Medicaid pro- 40

gram paid for an additional $3.4 billion in

hospital care for pneumonia that year. An 30

Male\

average hospital stay for pneumonia care ok
costs about $15,000 (9). In 2004, there
were about 806,000 discharges among per- N\ Female

sons aged 65 years and over for pneumonia

(including pneumonia with influenza) as ou : : : ]
first-isted di . di h 1970 1980 1990 2000 2004

a I:St- 1ste .1agn0.51s, accor lng to the SOURCE: CDC/NCHS, Trends in Health and Aging website,

National Hospltal Dlscharge Survey. National Hospital Discharge Survey.

Influenza and Pneumococcal Vaccination

Influenza vaccines can prevent illness from influenza in some persons aged 65 years and over.
Although the influenza vaccine is not fully protective among the older population, it lessens the
severity of illness, prevents complications, and reduces the risk of hospitalization and death (10).
High rates of influenza vaccination of nursing home residents and staff prevent influenza outbreaks
in nursing homes (11). The influenza vaccine is recommended to be given annually because influ-
enza viruses change from year to year (http://www.cdc.gov/vaccines/vpd-vac/flu/). The vaccine
given in a particular year is protective only against the strain of influenza for that season.

Pneumococcal pneumonia is the most common clinical presentation of pneumococcal disease
among adults. The pneumococcal vaccine prevents invasive pneumococcal disease (i.e., bateremia
and meningitis) and is routinely recommended for adults 65 years of age and over. The pneumo-
coccal vaccine is good for preventing severe disease, especially hospitalization and death from
pneumococcal disease (To learn more about pneumococcal vaccine, see http://www.cdc.gov/
vaccines/vpd-vac/pneumo/default. htm#disease).

National and state vaccination rates

Influenza and pneumococcal vaccinations are recommended for all persons aged 65 years and
over. In 2006, 64 percent of this population had received an influenza vaccination in the past year,
and 57 percent had ever received a pneumococcal vaccination (12).

P Multiyear annual average estimate
Some estimates presented in this report are based on annual averages of 2 or more years of survey
data. Multiyear annual averages are used to improve the reliability of estimates by increasing the
sample size on which estimates are based. For example, in Table 4, the 2004-2006 age-adjusted
percentage of persons aged 65 years and over with influenza vaccination in the past 12 months
in Colorado (76.5 percent) estimates influenza vaccination in the past 12 months for persons

interviewed during the 3-year period from 2004-2006.
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Survey estimates of influenza vaccination rates within the past year vary significantly by state,
ranging from 76 percent of the noninstitutionalized population in Colorado and Minnesota to 57
percent in the District of Columbia and Nevada (Table 4).

Table 4. Age-adjusted influenza vaccination within the past year among noninstitutionalized persons aged 65
years and over, by state: United States, 2004—2006

State Percent State Percent State Percent
Colorado 76.5 Oregon 70.1 Texas 65.2
Minnesota 76.4 New Mexico 69.5 Idaho 65.1
South Dakota 75.4 Delaware 68.6 Arizona 64.9
Hawaii' 73.6 Washington 68.6 Mississippi 64.8
Nebraska 73.6 Vermont 68.5 Indiana 64.7
Oklahoma 73.0 Kansas 68.4 Kentucky 64.5
lowa 72.6 Michigan 68.3 Alaska 64.2
Utah 72.6 Virginia 68.3 New York 63.9
Wyoming 72.6 California 67.8 Georgia 63.8
Wisconsin 724 Arkansas 67.6 Maryland 63.7
Montana 71.4 Missouri 67.6 South Carolina 63.7
Connecticut 71.3 North Carolina 67.5 Pennsylvania 63.4
North Dakota 71.3 Tennessee 66.7 Alabama 63.2
New Hampshire 70.9 Ohio 66.6 lllinois 62.3
Rhode Island 70.9 West Virginia 65.9 Florida 60.7
Massachusetts 70.6 Louisiana 65.7 Nevada 57.2
Maine 70.5 New Jersey 65.5 District of Columbia 56.8

'Estimate is based on 20052006 data.
SOURCE: CDC/NCHS, Trends in Health and Aging website, Behavioral Risk Factor Surveillance System.

Table 5. Age-adjusted pneumococcal vaccination among noninstitutionalized persons aged 65 years and
over, by state: United States, 2004—2006

State Percent State Percent State Percent
Colorado 71.4 Nebraska 66.8 Michigan 64.4
Oregon 71.4 North Carolina 66.6 Maryland 64.4
Montana 70.9 Mississippi 66.5 South Carolina 64.4
Wyoming 70.6 Massachusetts 66.4 Indiana 64.0
Oklahoma 70.5 Missouri 66.4 Ohio 63.5
Rhode Island 70.2 Utah 66.3 Florida 63.2
North Dakota 69.8 Vermont 66.3 Texas 62.7
Minnesota 69.6 Delaware 66.1 Kentucky 62.2
Nevada 69.5 West Virginia 66.1 Georgia 62.2
Wisconsin 68.8 Pennsylvania 65.9 Alaska 62.1
lowa 68.7 Maine 65.8 New York 61.7
Louisiana 68.7 Kansas 65.6 California 61.6
New Hampshire 68.4 Tennessee 65.4 Idaho 61.5
Connecticut 67.7 Virginia 65.2 Arkansas 61.4
Washington 67.2 South Dakota 65.0 Alabama 60.8
Hawaii' 67.1 New Mexico 64.9 lllinois 58.1
Arizona 66.9 New Jersey 64.5 District of Columbia 51.5

'Estimate is based on 2005-2006 data.
SOURCE: CDC/NCHS, Trends in Health and Aging website, Behavioral Risk Factor Surveillance System.
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The percentage of persons aged 65 years and over who were ever vaccinated against pneumococ-
cal disease ranges from 71 percent in Colorado, Oregon, Montana, and Wyoming to 52 percent
in the District of Columbia (Table 5).

Nursing home vaccination rates

Despite their increased susceptibility to influenza and pneumonia, not all residents of nursing homes
receive pneumococcal and influenza vaccinations. Medicare has fully covered immunization costs for
influenza since 1993 and for pneumococcal since 1981 (13). In 2004, only 63.7 percent of residents had
received the influenza vaccine in the previous year and only 46.4 percent had ever received the pneu-
mococcal vaccine, according to the National Nursing Home Survey (14).

Trends in influenza and pneumo-
Figure 6. Age-adjusted percentage of noninstitutionalized

persons aged 65 years and over who had an influenza vac- coccal vaccination
cination during the past year or ever had a pneumococcal

vaccination: United States, 1997-2006 From 1997 to 2006, the age_adjusted per-
Pl centage of noninstitutionalized persons aged
nr Had influenza vaccination 65 years and over receiving the influenza

in the past year vaccination fluctuated between 60 percent
_/\/w and 67 percent. The age-adjusted percentage
eor of this age group who had ever had pneumo-

coccal vaccination increased from 43 percent
in 1997 to 57 percent in 2006 (Figure 6).

50 - ~ Ever had pneumococcal
vaccination

Between 1993-1994 and 2004-2005, the
w0k rates of vaccination among older persons
aged 65 years and over increased signifi-
= cantly for all major race and Hispanic origin
T 1 1 1 1 1 1 1 1 1 ) groups. HOWeVer, in 2004_2005, older
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Hispanic and non-Hispanic black persons
SOURCE: Early release of selected estimates based on data from the CDC/ WEre less hkely than Older non-HiSpaniC

NCHS, Nati | Health Interview S : . . .
cronaTTieaTh Imenviow strvey white persons to report being vaccinated

against influenza and pneumococcal disease Figure 7. Influenza vaccination in the past 12 months

(Figures 7 and 8). among noninstitutionalized persons aged 65 years and over,
by race and Hispanic origin: United States, 1993—-2005

Since 1993-1994, the percentage of the Percent
population vaccinated for influenza and 70
pneumococcal disease has increased for both I 1993-1904 2004-2005
men and women (Figure 9). eor

In the last decade, the percentage of the popu- »
lation vaccinated for influenza in the past 12 40
months and the percentage of the population
ever vaccinated for pneumococcal disease
increased for all older age groups: 65-74
years of age, 75-84 years of age, and 85
years of age and over (Figures 10 and 11). 10

30

20

N 0

The Healthy People 2010 objective is for 90 Non-Hispanic Non-Hispanic Hispanic
white black

percent ofperSQns aged 65 years and over to SOURCE: CDC/NCHS, Trends in Health and Aging website, National Health

have received influenza and pneumococcal  Interview Survey.

vaccination coverage (15).
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Figure 8. Pneumococcal disease (ever vaccinated) vac-
cination rates among noninstitutionalized persons aged 65
years and over, by race and Hispanic origin: United States,
1993-2005
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SOURCE: CDC/NCHS, Trends in Health and Aging website, National
Health Interview Survey.

Figure 10. Influenza vaccination in the past 12 months
among noninstitutionalized persons, by age: United States,
1993-2005

Percent

%
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65-74 years
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SOURCE: CDC/NCHS, Trends in Health and Aging website, National
Health Interview Survey.

About the Data

Unless otherwise noted, data from this report came
from initiatives and surveys conducted by the Centers
for Disease Control and Prevention’s (CDC) National
Center for Health Statistics (NCHS) and the Behavior
Risk Factor Surveillance System (BRFSS) conducted
by CDC. Much of the data was taken from the Trends
in Health and Aging website (www.cdc.gov/nchs/ag-
ingact.htm), which utilizes a variety of data sources.
For this report, information originated from the Na-
tional Vital Statistics System, the National Hospital

Figure 9. Age-adjusted influenza and pneumococcal disease
vaccination rates among noninstitutionalized persons aged 65
years and over, by sex: United States, 1993-2005

Percent
80
Il 1993-1994 2004-2005
Influenza’ Pneumococcal disease?
60 [~
40
20
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Men Women Men Women

"Past 12 months.

2Ever vaccinated.

SOURCE: CDC/NCHS, Trends in Health and Aging website, National
Health Interview Survey.

Figure 11. Percentage of noninstitutionalized persons ever
vaccinated for pneumococcal disease, by age: United States,
1993-2005

Percent
75
Il 1993-1994 2004-2005
50 -
251
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SOURCE: CDC/NCHS, Trends in Health and Aging website, National
Health Interview Survey.

Discharge Survey, the National Nursing Home Survey,
the National Health Interview Survey, BRFSS, and the
“Early Release of Selected Estimates Based on Data
From the 2006 National Health Interview Survey”
(12). Information from NCHS publications including
Health, United States, 2006 (16), Older Americans
Update 2006 (17), and Healthy People 2010 (15) are
also used in this report. Finally, the Beyond 20/20
browser and statistical tests (18) were used to manipu-
late data and determine statistical significance.
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