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Influenza and Pneumococcal
Vaccination Coverage Among
Persons Aged >65 Years —
United States, 2004–2005

Vaccination of persons at increased risk for complications
from influenza and pneumococcal disease is a key public health
strategy in the United States. During the 1990–1999 influ-
enza seasons, approximately 36,000 deaths were attributed
annually to influenza infection, with approximately 90% of
deaths occurring among adults aged >65 years (1). In 1998,
an estimated 3,400 adults aged >65 years died as a result of
invasive pneumococcal disease (2). One of the Healthy People
2010 objectives is to achieve 90% coverage of noninsti-
tutionalized adults aged >65 years for both influenza and pneu-
mococcal vaccinations (objective 14-29) (3). To assess progress
toward this goal, this report examines vaccination coverage
for persons interviewed in the 2004 and 2005 Behavioral Risk
Factor Surveillance System (BRFSS) surveys. The 2004–05
influenza season was characterized by an influenza vaccine
shortage. As a result, the Advisory Committee on Immuniza-
tion Practices (ACIP) issued recommendations that influenza
vaccine be reserved for persons in priority groups, including
persons aged >65 years, and that others should defer vaccina-
tion until supply was sufficient (4). The results of this assess-
ment indicated that, overall, influenza vaccination coverage
was lower in the 2005 survey year than in 2004, whereas pneu-
mococcal vaccination coverage was nearly unchanged from
2004 to 2005. In both years, influenza and pneumococcal

vaccination coverage varied from state to state. Continued
measures are needed to increase the proportion of older adults
who receive influenza and pneumococcal vaccines; health-care
providers should offer pneumococcal vaccine all year and
should continue to offer influenza vaccine during December
and throughout the influenza season, even after influenza
activity has been documented in the community.

BRFSS is an ongoing, state-based, random-digit–dialed tele-
phone survey of the U.S. civilian, noninstitutionalized popu-
lation aged >18 years. All 50 states, the District of Columbia
(DC), and three U.S. territories participate in the survey. In
2004 and 2005, respondents were asked, “During the past 12
months, have you had a flu shot?” and “Have you ever had a
pneumonia shot?” The median state/area CASRO response
rates were 52.7% (range: 32.2%–66.6%) in 2004 and 51.1%
(range: 34.6%–67.4%) in 2005 (5,6). In 2004, a total of
303,822 persons responded, of whom 68,514 (22.6%) were
aged >65 years; in 2005, a total of 356,112 persons responded,
of whom 87,351 (24.5%) were aged >65 years. Respondents
who reported unknown influenza (0.3% in 2004 and 2005)
or pneumococcal (3.1% in 2004 and 3.5% in 2005) vaccina-
tion status were excluded from the analysis. In addition to
vaccination coverage for 2004 and 2005, a secondary analysis
of influenza vaccination restricted to persons interviewed dur-
ing January–June of each survey year was conducted because
the majority of these persons were reporting specifically on
vaccination received during the preceding September through
December; thus, they would have received vaccine for a single
influenza season. Vaccination levels were estimated for the 50
states, DC, Puerto Rico, and the U.S. Virgin Islands. Hawaii
did not report data to BRFSS in 2004. Data were weighted
by age, sex, and race, adjusting for probabilities of selection,
not having a landline telephone, and nonresponse, to reflect
the estimated adult population. Overall vaccination coverage
was calculated as the weighted mean of state percentages. Sta-
tistical software was used to calculate percentage estimates and
95% confidence intervals (CIs).

Overall, in 2004, 67.6% (CI = 66.9%–68.3%) of respon-
dents aged >65 years reported having received influenza vac-
cine during the preceding 12 months. Vaccination coverage
levels ranged from 35.3% (Puerto Rico) to 78.8% (Colorado),
with a median of 67.9% (Table). In 2005, 63.3% (CI =
62.7%–64.0%) of respondents aged >65 years reported hav-
ing received influenza vaccine during the preceding 12 months.
Vaccination coverage levels ranged from 32.0% (Puerto Rico)
to 78.2% (Minnesota), with a median of 65.5%. The median
change in influenza vaccination coverage from the 2004 to
the 2005 survey was -5.1%. In 16 states, the decline in influ-
enza vaccination coverage was statistically significant (p<0.05).
In 13 of the 16 states, the coverage decline was <10%.
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TABLE. Percentage of adults aged >65 years who reported receiving influenza vaccine during the preceding 12 months and
percentage of adults aged >65 years who reported ever receiving pneumococcal vaccine, by state/area — United States, Behavioral
Risk Factor Surveillance System, 2004–2005

Influenza vaccine Pneumococcal vaccine
2004 2005 % 2004 2005 %

State/Area % (95% CI*) % (95% CI) difference† % (95% CI) % (95% CI) difference

Alabama 66.2 (62.6–69.6) 60.8 (57.0–64.5) -8.2¶ 60.1 (56.4–63.8) 61.9 (58.0–65.6) 2.9
Alaska 64.1 (55.8–71.7) 61.1 (53.5–68.2) -4.8 57.2 (48.7–65.4) 61.2 (53.3–68.5) 6.9
Arizona 66.2 (61.5–70.5) 62.5 (58.4–66.5) -5.5 68.6 (64.2–72.7) 65.4 (61.2–69.3) -4.7
Arkansas 68.7 (65.5–71.7) 65.2 (62.4–68.0) -5.0 62.0 (58.7–65.2) 57.4 (54.5–60.3) -7.4¶

California 70.9 (67.0–74.6) 65.9 (62.1–69.5) -7.1 63.6 (59.3–67.6) 61.3 (57.3–65.1) -3.6
Colorado 78.8 (75.6–81.8) 74.2 (71.4–76.9) -5.8¶ 70.1 (66.5–73.5) 70.2 (67.2–73.0) 0.1
Connecticut 73.1 (70.4–75.6) 71.1 (68.1–73.9) -2.7 67.8 (65.0–70.5) 69.3 (66.2–72.2) 2.2
Delaware 69.3 (65.3–73.0) 65.8 (61.9–69.4) -5.1 66.3 (62.1–70.2) 65.9 (61.9–69.7) -0.5
District of Columbia 54.9 (49.5–60.1) 54.7 (50.2–59.1) -0.4 51.4 (46.0–56.7) 51.6 (47.0–56.1) 0.4
Florida 65.1 (62.4–67.8) 55.6 (52.9–58.2) -14.6¶ 64.3 (61.5–67.1) 62.4 (59.7–64.9) -3.0
Georgia 64.4 (60.5–68.2) 60.8 (57.5–64.1) -5.6 59.4 (55.4–63.4) 62.5 (59.2–65.8) 5.3
Hawaii§ — — 72.1 (69.0–75.0) — — — 66.0 (62.6–69.2) —
Idaho 66.2 (62.8–69.5) 63.9 (60.8–67.0) -3.4 60.1 (56.6–63.6) 61.6 (58.4–64.7) 2.5
Illinois 65.4 (61.7–68.9) 55.9 (52.5–59.2) -14.6¶ 58.3 (54.5–62.0) 57.0 (53.7–60.4) -2.1
Indiana 64.3 (61.4–67.1) 64.0 (60.9–66.9) -0.5 62.1 (59.2–64.9) 65.3 (62.3–68.3) 5.2
Iowa 74.1 (71.3–76.7) 71.7 (69.0–74.2) -3.3 68.2 (65.2–71.0) 69.1 (66.3–71.8) 1.3
Kansas 68.1 (66.0–70.3) 66.0 (63.9–68.0) -3.2 62.5 (60.3–64.8) 66.8 (64.7–68.8) 6.8¶

Kentucky 64.3 (61.0–67.5) 62.4 (59.4–65.3) -2.9 57.7 (54.2–61.2) 62.9 (59.9–65.7) 8.9¶

Louisiana 68.6 (65.9–71.1) 62.4 (58.0–66.7) -9.0¶ 67.4 (64.7–70.0) 71.4 (67.1–75.3) 5.9
Maine 72.2 (68.6–75.5) 67.8 (64.2–71.1) -6.1 65.6 (61.8–69.3) 64.4 (60.7–68.0) -1.8
Maryland 64.6 (60.4–68.6) 59.3 (56.4–62.1) -8.2¶ 64.0 (59.8–68.0) 62.0 (59.1–64.9) -3.1
Massachusetts 70.6 (67.7–73.3) 69.8 (67.1–72.4) -1.0 65.3 (62.2–68.3) 64.8 (61.8–67.6) -0.8
Michigan 66.9 (63.9–69.8) 67.1 (65.2–68.9) 0.3 60.0 (56.8–63.1) 66.2 (64.3–68.1) 10.5¶

Minnesota 78.3 (75.3–81.0) 78.2 (74.7–81.3) -0.1 67.9 (64.5–71.1) 71.1 (67.3–74.7) 4.7
Mississippi 66.9 (63.9–69.7) 61.5 (58.1–64.8) -8.0¶ 64.5 (61.4–67.5) 65.7 (62.3–69.0) 1.9
Missouri 69.1 (65.6–72.4) 61.7 (58.1–65.3) -10.7¶ 67.1 (63.6–70.4) 64.8 (61.1–68.3) -3.4
Montana 72.2 (68.8–75.3) 69.5 (66.2–72.6) -3.7 71.6 (68.1–74.8) 69.9 (66.5–73.1) -2.3
Nebraska 75.8 (73.6–77.9) 72.6 (70.4–74.8) -4.2¶ 65.7 (63.2–68.1) 68.0 (65.6–70.2) 3.4
Nevada 59.0 (53.2–64.6) 53.0 (47.4–58.5) -10.2 66.7 (61.0–72.0) 69.8 (64.4–74.7) 4.6
New Hampshire 70.7 (67.6–73.7) 70.2 (67.3–73.0) -0.8 66.8 (63.5–69.9) 69.8 (66.7–72.6) 4.5
New Jersey 67.6 (65.6–69.5) 63.4 (61.3–65.5) -6.1¶ 64.3 (62.2–66.3) 64.0 (61.9–66.1) -0.4
New Mexico 72.4 (69.8–74.9) 68.0 (65.1–70.7) -6.1¶ 64.7 (61.8–67.4) 64.7 (61.7–67.5) 0.0
New York 65.9 (62.7–69.0) 61.8 (59.0–64.6) -6.2 63.0 (59.6–66.2) 62.0 (59.0–64.9) -1.6
North Carolina 67.0 (65.1–68.9) 65.5 (63.7–67.2) -2.3 64.3 (62.2–66.2) 66.2 (64.4–67.9) 3.0
North Dakota 74.3 (70.7–77.6) 70.1 (67.0–73.0) -5.6 70.3 (66.5–73.9) 71.7 (68.5–74.6) 1.9
Ohio 67.6 (62.9–71.9) 64.7 (61.3–67.9) -4.3 61.1 (56.3–65.6) 61.5 (58.0–64.9) 0.8
Oklahoma 75.0 (72.7–77.1) 73.2 (71.0–75.2) -2.4 70.0 (67.6–72.2) 71.1 (68.8–73.2) 1.5
Oregon 71.1 (68.0–73.9) 68.9 (67.0–70.6) -3.1 69.4 (66.3–72.4) 71.4 (69.6–73.2) 2.9
Pennsylvania 63.8 (61.1–66.4) 59.3 (57.0–61.6) -7.0¶ 63.9 (61.2–66.6) 67.2 (64.9–69.4) 5.1
Rhode Island 73.0 (69.5–76.3) 67.2 (63.7–70.5) -8.0¶ 70.0 (66.3–73.5) 71.5 (68.0–74.7) 2.1
South Carolina 66.0 (63.3–68.7) 60.9 (58.6–63.2) -7.7¶ 64.0 (61.1–66.7) 65.6 (63.2–67.9) 2.5
South Dakota 76.9 (74.6–79.1) 76.3 (74.1–78.4) -0.8 66.2 (63.5–68.7) 66.3 (63.8–68.7) 0.2
Tennessee 66.4 (62.5–70.1) 61.6 (58.0–65.0) -7.2 63.6 (59.6–67.4) 63.8 (60.2–67.2) 0.3
Texas 67.1 (63.7–70.2) 61.6 (58.7–64.4) -8.2¶ 61.4 (58.0–64.7) 62.2 (59.3–65.1) 1.4
Utah 75.5 (72.1–78.6) 69.6 (66.1–72.9) -7.7¶ 65.8 (62.0–69.4) 66.4 (62.8–69.8) 0.9
Vermont 66.6 (64.0–69.1) 66.3 (63.8–68.8) -0.4 65.7 (63.0–68.2) 66.7 (64.2–69.2) 1.7
Virginia 68.6 (64.8–72.2) 66.8 (63.4–70.1) -2.6 61.6 (57.3–65.8) 66.5 (62.7–70.0) 7.8
Washington 67.9 (66.1–69.7) 67.8 (66.3–69.3) -0.2 65.8 (63.9–67.6) 66.9 (65.3–68.4) 1.7
West Virginia 67.9 (64.3–71.3) 63.6 (60.2–66.9) -6.2 64.7 (61.1–68.2) 68.2 (64.9–71.4) 5.4
Wisconsin 74.3 (70.9–77.3) 71.8 (68.6–74.9) -3.3 70.3 (66.7–73.7) 65.7 (62.1–69.1) -6.6
Wyoming 73.8 (70.6–76.9) 72.9 (70.0–75.6) -1.3 70.7 (67.3–73.9) 71.2 (68.2–74.0) 0.7
Puerto Rico 35.3 (31.7–39.2) 32.0 (28.4–35.8) -9.4 32.7 (29.0–36.6) 28.3 (24.7–32.1) -13.5
U.S. Virgin Islands 39.4 (33.2–45.9) 37.5 (31.4–44.1) -4.7 32.8 (26.8–39.3) 29.1 (23.5–35.5) -11.1

Median 67.9 65.5 -5.1 64.6 65.7 1.4
Range 35.3–78.8 32.0–78.2 -14.6–0.3 32.7–71.6 28.3–71.7 -13.5–10.5

* Confidence interval.
†Relative percentage difference from 2004 to 2005.
§The state of Hawaii did not report data in 2004.
¶ p<0.05, 95% CI for difference excludes zero.
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Overall, during the first 6 months of 2004, 73.8% (CI =
72.8%–74.7%) of respondents aged >65 years reported hav-
ing received influenza vaccine, compared with 64.0% (CI =
63.1%–64.9%) of respondents aged >65 years in the first
6 months of 2005. Vaccination coverage in the first half of 2004
ranged from 38.2% (Puerto Rico) to 82.5% (Colorado), with a
median of 75.2%, and in the first half of 2005 from 36.9%
(Puerto Rico) to 80.2% (Minnesota), with a median of 65.5%.
Influenza vaccination coverage decreased in all but two states/
areas; the declines ranged from 23.7% to 3.2%, with a median
of 12.0%. The decline in coverage was statistically significant
in 44 states, and was <10% in nine of the 44 states.

In 2004, the overall proportion of respondents aged >65
years reporting ever having received pneumococcal vaccine
was 63.4% (CI = 62.7%–64.1%). Vaccination coverage ranged
from 32.7% (Puerto Rico) to 71.6% (Montana), with a
median of 64.6%. In 2005, the overall proportion of respon-
dents aged >65 years reporting ever having received pneumo-
coccal vaccine was 63.7% (CI = 63.1%–64.4%). Vaccination
coverage ranged from 28.3% (Puerto Rico) to 71.7% (North
Dakota), with a median of 65.7%. In three states, the increase
in pneumococcal vaccination coverage from 2004 to 2005
was statistically significant, whereas one state had a statisti-
cally significant decline in pneumococcal vaccination cover-
age during this period. In the three states with a significant
increase in coverage, the increase ranged from 6.8% to 10.5%.
Among persons aged >65 years vaccinated against influenza,
22.8% in 2004 and 20.6% in 2005 reported never having
received pneumococcal vaccine.
Reported by: MC Lindley, MPH, GL Euler, DrPH, Immunization
Svcs Div, National Center for Immunization and Respiratory Diseases
(proposed); T Shimabukuro, MD, EIS Officer, CDC.

Editorial Note: These BRFSS data indicate that among per-
sons aged >65 years, overall influenza vaccination coverage
declined from 67.6% to 63.3% from 2004 to 2005, whereas
pneumococcal vaccination coverage was nearly unchanged
(63.4% and 63.7%, respectively). Both influenza and pneu-
mococcal vaccination levels among adults aged >65 years
remain below the Healthy People 2010 objective of 90% cov-
erage nationwide.

Estimated influenza vaccination coverage for the first
6 months of each year suggests that adults aged >65 years
were affected by the 2004–05 vaccine shortage, with a
median coverage decline of 12.0% from 2004 to 2005.
Approximately 61 million doses of influenza vaccine were pro-
duced during the 2004–05 influenza season, compared with
95 million and 87 million doses during the 2002–03 and
2003–04 seasons, respectively. Although the supply interrup-
tion reduced influenza vaccination coverage in priority groups
compared with the previous year, high levels of coverage none-

theless were achieved by diverting available vaccine to priority
groups. This measure was supported by a special nationwide
BRFSS survey administered and analyzed monthly to moni-
tor vaccine uptake by priority groups.

Management of the 2004–05 influenza season vaccine short-
age was complicated by the lack of a centralized system to
manage information on vaccine ordering and receipt from all
manufacturers and distributors. Recurring vaccine supply con-
cerns during the 2005–06 influenza season, resulting from
one vaccine manufacturer’s inability to produce as much vac-
cine as originally planned, again highlighted the challenges
posed to influenza vaccination with few manufacturers pro-
ducing the vaccine. During the 2006–07 influenza season,
three manufacturers will be providing trivalent inactivated
influenza vaccine, and a fourth will continue to supply live
attenuated influenza vaccine (licensed for use in persons aged
5–49 years with no underlying medical conditions), thereby
reducing vulnerability to supply or distribution challenges.
CDC is working with manufacturers and distributors to
improve the availability, timeliness, and completeness of a
vaccine-supply tracking system first initiated during the
2004–05 influenza season.

Even during years with limited influenza vaccine availabil-
ity, millions of doses remain unused at the end of the influ-
enza season: in each season since 2000–01, 4%–13% of
influenza vaccine doses produced were not distributed (CDC,
unpublished data, 2006). Because influenza activity often does
not peak until January or later, ACIP and CDC recommend
that health-care providers continue to offer influenza vaccine
to patients during December and later months. The National
Influenza Vaccine Summit will promote the importance of
continuing to offer influenza vaccine after the optimal period
of October–November. In addition, expanding the produc-
tion capacity of influenza vaccine manufacturers is needed to
ensure availability of influenza vaccine and vaccination before
the start of influenza virus circulation.

On the basis of data from the National Health Interview
Survey (NHIS), pneumococcal vaccination coverage increased
by 32% (from 42.6% to 56.3%) among persons aged >65
years from 1997 to 2005, but coverage has remained nearly
unchanged since 2002 (56.2%).* In the 2004 and 2005 BRFSS
surveys, approximately 20% of persons aged >65 years who
said they received influenza vaccine reported never having
received a pneumococcal vaccination, indicating missed
opportunities for pneumococcal vaccine administration at the
time of influenza vaccination. Offering pneumococcal vac-
cine with influenza vaccination should facilitate improvement
in pneumococcal vaccination coverage.

* Available at http://www.cdc.gov/nchs/about/major/nhis/released200609.htm#4.

http://www.cdc.gov/nchs/about/major/nhis/released200609.htm#4
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The findings in this report are subject to at least three limi-
tations. First, influenza and pneumococcal vaccination status
were based on self-report and were not validated. The validity
of self-reported pneumococcal vaccination is lower than that
of influenza vaccination (7). Second, median BRFSS response
rates were low in both years (<60%), and BRFSS does not
reach persons without landline telephones. Finally, because
BRFSS surveillance is conducted during a 12-month period,
questions regarding receipt of influenza vaccination do not
reflect a single influenza season. The influenza vaccination
estimates restricted to the first 6 months of each survey year
mitigate the effects of this limitation.

BRFSS results have been compared with results from NHIS,
a household-based, face-to-face interview survey with higher
response rates. Although NHIS uses a national sampling scheme
and BRFSS uses a state-based scheme, comparisons indicate
similar trends; however, some subgroup differences are more
pronounced in BRFSS. Vaccination coverage estimates in BRFSS
surveys are consistently higher than NHIS estimates (8),
although receipt of influenza and pneumococcal vaccination is
self-reported in both surveys. NHIS estimates for 2005 indi-
cate 59.5% influenza and 56.3% pneumococcal vaccination
coverage in persons aged >65 years, compared with 63.3%
and 63.7%, respectively, in the 2005 BRFSS.

Variation in influenza and pneumococcal vaccination cov-
erage observed among states/areas suggests that coverage for
both vaccines can be improved. Current projections indicate
that the supply of influenza vaccine for the 2006–07 season
will be 100–115 million doses, sufficient to meet the esti-
mated demand among groups recommended for influenza
vaccination.† This estimate might be affected by changes in
anticipated yield and by the potential licensing of an addi-
tional vaccine. Strategies such as standing orders, reminder/
recall systems, and offering vaccinations to hospitalized
patients before discharge have been shown to improve vacci-
nation coverage in adults (9) and should be used to facilitate
progress toward the Healthy People 2010 objective of 90%
coverage with both influenza and pneumococcal vaccines
among persons aged >65 years.
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Outbreaks of Multidrug-Resistant
Shigella sonnei Gastroenteritis

Associated with Day Care
Centers — Kansas, Kentucky,

and Missouri, 2005
Infection with Shigella sonnei that is resistant to antibiotics

commonly used in pediatric practice has become more com-
mon during the past decade (1). In 2005, Kansas, Kentucky,
and Missouri reported increases in shigellosis cases associated
with day care centers caused predominantly by multidrug-
resistant (MDR) (i.e., resistant to ampicillin and trimethoprim-
sulfamethoxazole [TMP/SMX]) strains of S. sonnei. Pulsed-
field gel electrophoresis (PFGE) patterns for isolates from
Kansas and Missouri were similar, suggesting a common out-
break in the Kansas City area, whereas isolates from Kentucky
had a different pattern. This report describes the investigation
of two outbreaks of MDR shigellosis associated with day care
centers and reviews measures for prevention and control of
S. sonnei infection in these settings. Given the current rates of
resistance to antibiotics available to treat children with shigello-
sis safely, public health measures initiated during shigellosis
outbreaks should focus on promoting appropriate hand-
washing and diapering practices in day care centers.

Shigellosis is a reportable disease in all three states. A con-
firmed case is defined as illness in a person with S. sonnei iso-
lated from a clinical specimen, and a probable case is defined
as clinically compatible symptoms in a person who was epide-
miologically linked to a confirmed case.

† Additional information is available at http://www.cdc.gov/flu/professionals/
vaccination/pdf/targetpopchart.pdf.
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