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Background In April 2009, a novel influenza A virus emerged
in the United States. By the end of July, influenza A (HIN1)
2009 monovalent (2009 HIN1) vaccine had been developed,
licensed, and recommended by the Advisory Committee on
Immunization Practices. Initial target groups for vaccination were
identified and the first vaccine was publicly available in early
October 2009.

Objective This study examines socio-demographic differences in
opinions about 2009 pandemic influenza A (HIN1) (pHIN1) and
seasonal influenza disease and vaccines and the association with
receipt of influenza vaccinations during the 2009-2010 influenza
season. Changes in opinions over the course of the pHIN1
pandemic were also examined.

Methods Data from the 2009 National HIN1 Flu Survey (NHES)
were analyzed. The NHFS was a CDC-sponsored telephone survey
initiated in response to the 2009 pHIN1 pandemic to obtain
weekly within-season estimates of vaccination coverage, opinions,
and other information.

Results Opinions about influenza vaccine and disease varied
significantly by race/ethnicity, income, and education level. In
multivariable logistic regression analysis, adjusted 2009 HIN1
vaccination coverage was most strongly associated with

opinions about the effectiveness of the vaccine and personal risk
of disease, varying from 7 to 11% among adults who believed the
vaccine to have low effectiveness and themselves at low risk of
influenza, to 50-53% among those who thought vaccine
effectiveness to be high and themselves at high risk of

influenza.

Conclusion Improving communication about personal risk and
the effectiveness of influenza vaccines may improve vaccination
coverage. The findings of difference in opinions could be used to
target communication.

Keywords Influenza, vaccination, adults.

Please cite this paper as: Santibanez et al. (2013) Socio-demographic differences in opinions about 2009 pandemic influenza A (HIN1) and seasonal

influenza vaccination and disease among adults during the 2009-2010 influenza season. Influenza and Other Respiratory Viruses 7(3), 383-392.

Introduction

In April 2009, the first cases of a new influenza virus, 2009
pandemic influenza A (HIN1) (pHIN1), were reported in
the United States."” During the spring and summer
months of 2009, there was widespread media attention as
pHIN1 cases spread throughout the United States and
around the world. On June 11, 2009, the World Health
Organization announced a global pandemic. By the end of
July 2009, the Advisory Committee on Immunization Prac-
tices (ACIP) made recommendations for use of influenza A

(HIN1) 2009 monovalent (2009 HIN1) vaccine.’ Because
pHIN1 emerged too late to be included in the seasonal
influenza vaccine, two types of vaccines were produced: the
2009 HINT1 vaccine and the seasonal trivalent vaccine. Both
of these vaccines were recommended during the 2009-2010
influenza season. Those recommended to be in the initial
target groups for receipt of the 2009 HIN1 vaccination
included: (i) persons 6 months—24 years, (ii) persons 25—
64 years who have medical conditions that put them at
higher risk for influenza-related complications, (iii) preg-
nant women, (iv) persons who live with or provide care
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for infants <6 months, and (v) health care and emergency
medical services personnel.” Those recommended to receive
seasonal influenza vaccination during the 2009-2010 influ-
enza season included the groups mentioned for 2009 HIN1
with the addition of all persons 50 years and older and the
exception that healthy persons 19-24 years old that do not
fall into any other group were not specifically recom-
mended unless they had medical conditions that put them
at high risk for influenza complications.* The first doses of
the 2009 HINI vaccine were distributed on October 5,
2009.

To monitor vaccination coverage with both the seasonal
and the 2009 HIN1 influenza vaccines, CDC initiated a
new survey, the National 2009 HIN1 Flu Survey (NHES).
The survey was used to produce weekly within-season esti-
mates of vaccination coverage and variables related to vac-
cine uptake. Interim and final influenza vaccination
coverage from this survey has previously been published.”™

Estimates of influenza vaccination coverage in the past
have shown persistently low coverage in many of the
groups recommended for vaccination as well as persistent
racial/ethnic disparities.'®'" The relationship between opin-
ions about influenza vaccine and disease and vaccine
receipt has been studied for some age groups and some
geographic areas.'>'? Given the history of disparities, dif-
ferences in influenza vaccination coverage during the 2009—
2010 season were to be expected.'® The objective of this
study was to examine differences in opinions regarding
influenza (pHIN1 and seasonal) vaccination and disease
and their relationship to vaccination status among groups
defined by race/ethnicity, income/poverty level, and educa-
tion level during the 2009-2010 influenza season.

Methods

Data from the NHFS were analyzed. The NHFS was a
CDC-sponsored, list-assisted random-digit-dialed telephone
survey designed to provide timely within-season national-
and state-level estimates for both 2009 HIN1 and seasonal
influenza vaccination coverage for adults and children as
well as among various influenza risk groups. Landline and
cell phone (cell phone only or cell phone mainly*) house-
holds from all 50 states and District of Columbia were
included in the sample. For the landline sample, one ran-
domly selected adult from each household was sampled.
For the cell phone sample, if an adult answered and their

*Cell phone mainly was defined using the following survey ques-
tions “Thinking just about the land line home phone, not your cell
phone, if that telephone rang and someone was home, under normal
circumstances how likely is it that it would be answered? Would you
say extremely likely, somewhat likely, somewhat unlikely, or not at all
likely?” Respondents reporting somewhat unlikely and not at all likely
were considered cell phone mainly.

household did not contain a landline telephone or it con-
tained a landline telephone but it was unlikely to be
answered, then the adult who answered the cell phone was
sampled otherwise they were not sampled. The survey
included questions related to influenza vaccination status;
recent respiratory illness and health risks; and knowledge,
opinions, and practices regarding pHIN1 and seasonal
influenza. If there were children in the household, a child
was randomly selected and a parent or guardian who knew
about the health and medical care of the child was asked
the same questions with reference to this child. Monthly
targets were set to achieve approximately 4889 completed
interviews from landline households and 1111 from cellu-
lar-only or cellular-mostly households, for approximately
6000 interviews per month. Interviews were conducted in
English and Spanish languages by trained interviewers using
a computer-assisted telephone interviewing system which
utilized legitimate range checks, automated skip patterns,
and pick lists for response categories. Interviews were con-
ducted from October 2009 through June 2010. The Council
of American Survey Research Organizations (CASRO)
response rate for the NHFS included in this report was
33:7% for landline telephone respondents and 26:1% for
cellular telephone respondents.'* The CASRO response rate
is the product of three rates: the percentage of telephone
lines identified as residential or non-residential (78-4%
landline, 54:6% cell), the percentage of known households
that completed the screening interview (99:6% landline,
85:8% cell), and the percentage of eligible respondents who
completed the interview (43-2% landline, 55-8% cell).

Both 2009 HINI and seasonal influenza vaccination cov-
erage estimates were based upon self-report to the follow-
ing questions, “Since September 2009, have you had an
HIN1 flu vaccination,” if so, “in which month?” and
“Since August 2009, have you had a seasonal flu vaccina-
tion,” if so, “in which month?” Those who reported receiv-
ing the seasonal influenza vaccination during August 2009
to the month of interview were defined as vaccinated with
seasonal influenza vaccine while those who reported receiv-
ing the 2009 HINI1 vaccination during October to the
month of interview were considered vaccinated with 2009
HINI vaccine.

The opinion questions utilized four-level Likert scale
response options, with questions being similarly worded for
2009 HIN1 and for seasonal influenza. The questions
regarding 2009 HIN1 were: (i) “How effective do you
think the HIN1 flu vaccination is in preventing the HIN1
flu? Would you say very effective, somewhat effective, not
too effective, or not at all effective?” (ii) “If you [had not
gotten/do not get] an HINI1 flu vaccination this fall or
winter, what [would have been/are] your chances of getting
sick with the HINI flu? Would you say very high, some-
what high, somewhat low, or very low?” (iii) “How wor-

| 384

Published 2012. This article is a US Government work and is in the public domain in the USA.



ried [were/are] you about getting sick from the HINI flu
vaccine? Would you say very worried, somewhat worried,
not too worried, or not at all worried about getting sick
from the flu vaccination.”’. For ease of presentation and to
maintain sufficient sample size in analyses, the four Likert
response categories were collapsed into two groups each
containing two response categories. In addition to analysis
of the opinion questions separately, respondents were also
categorized into one of eight mutually exclusive groups
defined by their pattern of responses to all three opinion
questions: (i) effective-low, risk-low, worry-low, (ii) effec-
tive-low, risk-low, worry-high, (iii) effective-low, risk-high,
worry-low, (iv) effective-low, risk-high, worry-high, (v)
effective-high, risk-low, worry-low, (vi) effective-high, risk-
low, worry-high, (vii) effective-high, risk-high, worry-low,
and (viii) effective-high, risk-high, worry-high. The analyses
were restricted to adults 18 years or older because the
opinion questions were asked only of adults. Demographic
characteristics were self-reported and included: race/ethnic-
ity, income/poverty status (based on reported income and
number of persons in the household and using U.S. pov-
erty thresholds), education level, gender, and variables
defining the groups recommended to receive pHINI1 and
seasonal vaccination by the ACIP.>*

Changes in opinions over the course of the influenza sea-
son were examined graphically by stratifying the sample
based on month of interview (October—June). Vaccination
coverage estimates were calculated using the Kaplan—Meier
survival analysis procedure to determine the cumulative pro-
portion of persons vaccinated with at least one dose of 2009
HINT1 vaccine and the proportion of persons vaccinated with
at least one dose of seasonal vaccine. For respondents who
indicated they had been vaccinated but had a missing month
and/or number of doses of vaccination (6:6% for 2009
HIN1 and 4:7% for seasonal), the month and year of vacci-
nation was imputed based on donor pools matched for week
of interview, age group, state of residence, and race/
ethnicity.®® Respondents who reported receiving a 2009
HINI vaccination in August or September (an invalid
response because the 2009 HIN1 vaccine was not available at
that time), “don’t know,” or who refused to answer the
question about receipt of vaccination were excluded from
the vaccination coverage calculations (24% for 2009 HINI
and 2:1% for seasonal). Official interim and final influenza
vaccination coverage estimates based on this survey have
previously been published.”™

Tests of association between the opinion and demo-
graphic variables were conducted using Wald chi-square
tests followed by post hoc pair-wise comparison t-tests
when the overall test of association was statistically signifi-

"The survey instrument can be found at: http://www.cdc.gov/nchs/
data/nis/h1nl/pandemic_flu_questionnaire_ql.pdf

Socio-demographic differences in opinions

cant. Multivariable logistic regression analysis was used to
determine variables independently associated with receipt
of influenza vaccination. Adjusted prevalence (AP) and
adjusted prevalence ratios (APR) based on predicted margi-
nals from the logistic regression model are reported."'® To
support the validity of the multivariable logistic regression
model, the tests of association and the logistic regression
analyses were restricted to NHFS interviews conducted
from January through June (i) to reduce the possibility of
vaccinations given after the interview and (ii) because there
was evidence of change in opinions after the first 3 months
of the 2009 HINI vaccination program (October—Decem-
ber). There were no statistically significant sample
differences in demographic characteristics between the
October-December and the January-June samples. A two-
sided significance level of 0-05 was adopted for all statistical
tests. Reported percentages and corresponding 95% confi-
dence intervals (95% CI) were weighted while reported
sample sizes were unweighted. All analyses were weighted
to population totals and to adjust for households having
multiple telephone lines, unit non-response, non-coverage
of non-telephone households. Analyses were conducted
using sas, release 10-0-1, (SAS Inc., Cary, NC, USA) and
SUDAAN, release 10-0-1, (Research Triangle Institute,
Research Triangle Park, NC, USA) to account for the
complex survey design.

Results

Demographics

The sample characteristics and the Kaplan—Meier estimates
of 2009 HIN1 and seasonal influenza vaccination coverage
estimates are presented in Table 1 by demographic charac-
teristics and by the groups recommended for vaccination.
Overall coverage was higher for seasonal (43:1%) than for
2009 HINI (24:5%) vaccine. Non-Hispanic white adults
had higher 2009 HINI and seasonal vaccination coverage
than both Hispanics and non-Hispanic blacks (all
P < 0:05). Adults with household income greater than
$75 000/year had higher 2009 HIN1 and seasonal vaccina-
tion coverage compared to adults in households with
income above poverty but <$75 000/year and compared
to adults at or below the poverty level (all P < 0-05). Vac-
cination coverage for additional subgroups is shown in
Table 1.

Changes in opinions about influenza and influenza
vaccine over the course of the influenza season

More respondents rated the seasonal influenza vaccine as
very/somewhat effective in preventing influenza compared
to the 2009 HINI vaccine, with seasonal influenza vaccine
ratings remaining stable across months (range: 80-0%-—
82:8%; Figure 1). The percentage of respondents rating the
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Table 1. Socio-demographic characteristics of the sample and 2009 H1N1 and seasonal influenza vaccination coverage estimates, National 2009

H1N1 Flu Survey (NHFS), October 2009—June 2010 interviews, United States

Demographic
distribution*

2009 H1N1
vaccination**

Seasonal influenza

vaccination**

n
%£95% Cl*** %+95% Cl %x95% Cl
Overall 55 850 100 245 + 09 43109
Race/ethnicity
a. Hispanic 3612 137 + 07 21-2 + 3-85¢ 30-3 + 3-1b¢d
b. Black, non-Hispanic 4490 114 + 06 166 + 2:4%<d 349 + 3-.0*<d
c. White, non-Hispanic 44 472 685 + 0-8 264 + 1-0°P 47-3 £ 1-0%Pd
d. Other, non-Hispanic 3276 64 + 04 244 + 37° 40-3 + 3:6%0¢
Income’
a. Above poverty, >$75 K/year 14 259 26'5 + 0-7 30-2 + 1-70¢d 489 x 1.7><4
b. Above poverty, <$75 K/year 26 719 437 + 0-8 240 + 1-4%4 439 + 1-3%<d
c. At or below poverty 5513 125 + 06 20-9 + 3-1° 31-2 + 2:72b4
d. Unknown 9359 17-3 + 06 196 + 1-8%° 41-0 £ 2:3%PC
Education
a. <12 years 4950 116 + 06 21-8 + 4-3¢ 35-2 + 3-2b¢d
b. 12 years 12 056 22:0 + 07 22:2 + 1-9%¢ 40-7 + 1-9%4
c. Some college 14 731 283 + 08 22:5 + 1-6%¢ 407 £ 174
d. College graduate 21170 381 + 08 293 + 1-42bce 49-7 + 1-4%Pce
e. Unknown 2943 63 + 04 179 + 3104 365 + 4-3¢
Sex
a. Men 22 714 481 + 0-8 235 + 1-4° 39-8 + 1:4°
b. Women 33136 519 + 0-8 254 + 122 46-2 + 1-2°
Priority group for pH1N1'*
Yes 20 677 419 + 08 302 + 17
18-24 years old 3924 12:6 + 06 196 £ 25
High-risk medical condition{+ 15128 248 £ 0-7 330 £ 2:3
Health care personnel 5952 113+ 05 461 + 3-8
Close contact <6 months old 4540 97 + 05 352 + 45
No 35 173 581 + 0-8 204 + 1-0
25-64 years no priority group 22 526 432 + 0-8 181+ 12
65+ years no priority group 12 647 148 £ 0-5 272 + 19
Recommended group for seasonal
Yes 40 914 637 + 08 528 + 1-1
High-risk medical condition 15128 248 + 07 572 £ 1-8
Health care personnel 5952 113 £ 05 620 + 2-8
Close contact <6 months old 4540 97 + 05 447 + 33
50-64 years old 17 357 249 + 06 494 + 17
65+ years old 14 210 16:6 + 0:5 720+ 17
No 14 936 36:3 + 0-8 259 + 14

*Sample characteristics are based on October 2009 through June 2010 interview data.

**The Kaplan-Meier survival analysis procedure was used to estimate vaccination coverage using November through June interview data for 2009
H1N1 and October through June interview data for seasonal influenza. The presence or absence of superscripted letters denotes whether that
estimate was statistically significantly different at P < 0-05 from another row, and denotes which row it differed from (a, b, ¢, d, or e), based on
pair-wise comparison t-test. Pair-wise comparisons were not carried out for the priority and recommended groups because they consist of overlap-
ping groups.

**%95% Confidence Interval half-width.

Poverty level based on reported income and number of persons in the household and using U.S. poverty thresholds.

" Priority group for 2009 H1N1 defined as: 18-24 years, high-risk medical condition, health care worker, close contact with children <6 months,
or pregnant women. Pregnant women were not broken out separately in Table 1 for either pH1N1 or seasonal; these estimates have been pub-
lished.®

TtHigh-risk medical condition was defined as having a high-risk condition associated with serious complications following influenza infection
including current asthma or other underlying medical condition (i.e., a lung condition other than asthma, a heart condition, diabetes, a kidney
condition, a liver condition or a weakened immune system caused by a chronic illness or by medicines taken for a chronic illness).
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the months of the survey, National 2009
HIN1 Flu Survey (NHFS), October 2009-June
2010 interviews, United States.

2009 HINI1 vaccine as effective at preventing pHINI
increased over the months of the survey, from 642% in
October to 74:9% in March and April. Ratings of belief in
the likelihood of getting sick with seasonal or pHINTI influ-
enza disease if not vaccinated were higher for seasonal
influenza vaccine (range: 37:1%-422%) than for 2009
HIN1 influenza vaccine with ratings for 2009 HINI1
approximately 31% in October and November and then
dropping to approximately 25% for the subsequent
months. More respondents were worried about getting sick
from the 2009 HIN1 vaccine than from the seasonal influ-
enza vaccine, but the percentage decreased over the months
of the survey for 2009 HIN1 vaccine (39:3% October and
30:7% in May; Figure 1) and remained stable for seasonal
influenza vaccine. When examined by race/ethnicity, the
confidence intervals were too wide to make meaningful
comparisons of trends between groups.

Belief in effectiveness of the influenza vaccine

Overall, more than three-quarters of the respondents rated
the influenza vaccine as very or somewhat effective
(Table 2). The percentage of respondents rating the influ-
enza vaccine as very or somewhat effective varied by
race/ethnicity, income, and education for both the 2009
HINI and the seasonal vaccines (Table 2). Fewer blacks
(69-2%) compared to Hispanics (73-5%), whites (74:9%),
and others (74:2%) believed the 2009 HINI1 vaccine was
effective (all P < 0-05). Fewer blacks (75:3%) compared to
whites (81:9%) and others (802%) believed the seasonal
vaccine was effective (both P < 0-05). A higher percentage
of respondents with income >$75 000/year (79:9%)
believed the 2009 HIN1 vaccine was effective compared to
those above poverty but <$75 000/year (754%), below
poverty (74:6%), and unknown income level (60-4%; all
P < 0-05). Higher income was also associated with higher

Believed influenza vaccine
was very/somewhat effective
at preventing flu

— T
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Was very/somewhat worried
about getting sick from the
influenza vaccine

Believed chance of getting sick
with influenza disease if unvaccinated
was very/somewhat high

ratings of effectiveness for the seasonal influenza vaccine
(Table 2). A higher percentage of college graduates believed
the 2009 HIN1 and the seasonal influenza vaccines were
effective compared to respondents with lower education
levels (all P < 0-05). For the seasonal influenza vaccine
only, a higher percentage of women rated the vaccine as
effective compared to men (P < 0:05).

Belief in chances/risk of getting influenza disease
if unvaccinated

Overall, the percentage of respondents who believed their
chance/risk of getting sick with influenza disease if unvac-
cinated was high or somewhat high was 26:1% for pHIN1
and 38:5% for seasonal (Table 2). Belief in the chance of
getting influenza disease if unvaccinated varied by race/eth-
nicity, income, education, and gender for both pHINI1 and
seasonal influenza (Table 2). More Hispanics (39:3%) than
blacks (25:0%), whites (23-4%), and others (28:0%) said
their chances were very high or somewhat high of getting
sick with pHINT1 if they were unvaccinated (all P < 0-05).
Likewise, more Hispanics (45-5%) than blacks (33-3%),
whites (37°9%), and others (38:7%, all P < 0-05) said their
chances were very high or somewhat high of getting sick
with seasonal influenza if they were unvaccinated. Fewer
blacks (33-3%) believed they were susceptible to seasonal
influenza than whites (37:9%), and others [(38:7%); both
P < 0-05]. A higher percentage of respondents below the
poverty level believed they would be at risk of getting influ-
enza disease if unvaccinated compared to respondents with
higher income and those with unreported
(Table 2). Respondents who were college graduates or who

income

had completed some college had lower ratings of belief in
risk of getting influenza, both seasonal and pHINI, as
compared to respondents with lower levels of education

(Table 2). Females believed they were more at risk
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Table 2. Association of belief variables with race/ethnicity, income, education, and gender, National 2009 H1N1 Flu Survey (NHFS), January—

June 2010 interviews, United States

Believed influenza vaccine was
very/somewhat effective

Believed chance of getting
sick with influenza disease if
unvaccinated was very high

Was very/somewhat worried
about getting sick from the
influenza vaccine

or somewhat high

H1N1

Seasonal

H1N1

Seasonal

H1N1

Seasonal

%=%95% ClI*

%=95% Cl

%=95% Cl

%%95% Cl

%%95% Cl

%=95% Cl

Overall 740 + 08 806 + 08 261 % 09 385 + 09 313+ 09 274 + 09
Race/ethnicity

a. Hispanic 735+ 31**P 790 x 2.9 393 + 35044 4554 36244 4594 35Pcd 1.6 4 3.5Pcd

b. Black only, non-Hispanic 69-2 + 2:9%<d 753 + 2:8%4 250 + 2:7° 333+ 30%¢ 368 & 31%¢ 317 + 2:8%¢

c. White only, non-Hispanic 749 + 0-9° 81-9 + 08 234 + 0-8*¢ 379+ 1-0°° 266 +09°"4 232 +0-82Pd

d. Other, non-Hispanic 742 + 330 80-2 + 30 280 + 3-8%¢ 387 + 40*® 385 & 3-97¢ 320 + 4:0%¢
Income/poverty***

a. Above poverty, >$75K/year 799 + 1-42¢4  83.8 4 1-4%4 242 + 1-5¢ 38:5+1-7¢4 259 + 15264 21.1 1 1.4Ped

b. Above poverty, <$75K/year 754 + 1-22¢ 82-3 % 114 245 + 1-2¢ 38:5+1-:4%1 296 + 1-3%<d 264 £ 1-2%<d

c. At or below poverty 74:6 + 2:61 777 + 2:6°9 386+ 32204 454432304 473 432304 49.3 4 3.12bd

d. Unknown 604 + 2-3%¢ 732 + 2-12b¢ 236 + 2:1¢ 32:6+2:3%P¢ 32:2 + 2:3*P 292 £ 2:3%PC
Education level

a. <12 years 705 + 3-0%¢ 77-2 + 2:9>9¢ 358 4 3.3bcde  49.9 4 3.30de 434 4 34Pcde 3854 3.3bcde

b. 12 years 735 + 1-8%¢ 814 + 1:6%%¢ 288+ 20%4 406+ 2:19% 343 1 2.0>d 30-7 + 2:0%<d

c. Some college 72:9 + 1-6%¢ 796 + 1-5%¢ 231+ 16°>¢ 363+ 1-8° 296+ 1.7¥P4e 274 4 1.72Pd

d. College graduate 783 + 1:220Ce 835 4 1.12PCe 9344 123 380 4 14420 265 & 1-32PCE D16 4 1-22PCE

e. Unknown 597 + 46°P<9 689 + 46309 8.6 + 4529 344 + 50°° 365 & 4.92¢d 306 + 4-8%4
Sex

a. Men 739+ 1-3 796 + 1-2° 225 + 1-3° 34-8 + 1-4° 272 + 1-4° 251 + 1-3°

b. Women 741 £ 141 81-6 + 10 296 + 1-2° 42:0 + 122 353 + 1-22 295 + 122
Priority group for pHIN1"

a. Yes 780 + 1-3° 82:7 + 120 333 £ 1-5° 44-7 + 1-5° 360 + 1-5° 300 + 1-4°

b. No 71-0 = 112 791 £ 1:0° 208 + 1-0° 33-8 + 1-2° 279 + 11° 255 + 1412
Recommended group for seasonal

a. Yes 738 = 1-0 825 + 0-8° 280 = 1-0° 41-8 + 11° 312 + 1-1 272+ 10

b. No 743 £ 15 77:3 £ 1:5° 228 + 1-5° 325 + 172 315 + 17 278+ 16

*95% Confidence Interval half-width.

**The presence or absence of superscripted letters denotes whether that estimate was statistically significantly different at P < 0-05 from another
row, and denotes which row it differed from (a, b, ¢, d, or e), based on pair-wise comparison t-test. For example, the percentage of Hispanics (a)
believing the 2009 H1N1 vaccine was effective (73-5%) was statistically significantly different from the percentage of black, non-Hispanics (b) with

this belief (69:2%).

***Poverty level based on reported income and number of persons in the household and using U.S. poverty thresholds.
TPriority group for 2009 H1N1 defined as age 18-24 years, or high-risk medical condition, health care worker, close contact with children

<6 months, and pregnant women.

compared to males for both pHINT1 and seasonal influenza
(both P < 0-05).

Worry about getting sick from the influenza
vaccine

Overall, 31:3% (2009 HIN1) and 27-4% (seasonal) of
respondents reported they were very/somewhat worried
about getting sick from the influenza vaccine (Table 2).
Worry about getting sick from the influenza vaccine varied
by race/ethnicity, income, education, and gender for both

2009 HINI1 and seasonal influenza (Table 2). A higher per-
centage of Hispanic respondents (45-9%) reported being
very or somewhat worried about getting sick from the 2009
HIN1 vaccine compared to blacks (36:8%), whites (26:6%),
and others (38:5%, P < 0-05). This result was similar for
worry about getting sick from the seasonal influenza vac-
cine (Table 2). Worry about getting sick from the 2009
HINI and the seasonal influenza vaccines was lower among
respondents with higher income levels or education levels,
and among male respondents (Table 2).
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Association of opinions about influenza disease
and vaccine with vaccination coverage

In bivariate analysis, all three opinion questions were statis-
tically significantly associated with vaccination coverage for
both 2009 HINI1 and seasonal influenza (Figure 2).
Respondents who believed the vaccine was effective in pre-
venting influenza and those who thought they were likely
to get sick with influenza if not vaccinated had significantly
higher influenza vaccination coverage than those who did
not have these opinions. Respondents who
very/somewhat worried about getting sick from the influ-
enza vaccine were also associated with vaccination coverage

were

but the difference was small for seasonal and the opposite
of what was expected for 2009 HIN1.

Based on the logistic regression analysis, variables signifi-
cantly associated with receipt of 2009 HINI influenza vac-
cination included: white non-Hispanic race/ethnicity or
other race, higher income level, college graduate, opinions
about the vaccination and disease, and being in a priority
group for vaccination (Table 3). Demographic variables sig-
nificantly associated with receipt of seasonal influenza vac-
cination included all of those mentioned for 2009 HIN1 as
well as female gender. In both models, the adjusted preva-
lence of vaccination varied widely according to opinions
about vaccine effectiveness and personal risk for influenza.
Concern about getting sick from the vaccine had little
additional effect on vaccination coverage. Respondents who
believed the 2009 HIN1 vaccine not to be effective and also
believed they were at low risk of getting influenza had the
lowest adjusted vaccination coverage (11:1% and 7-4% with
high and low concern about getting sick from the vaccine,
respectively). Respondents who believed the pHIN1 vaccine
was effective and believed they were at high risk of disease
had the highest adjusted vaccination coverage (50-1% and
52:6%, with high or low concern about getting sick from
the vaccine, respectively). Respondents who held the belief
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Figure 2. Association of belief variables with Seasonal

influenza vaccination, National 2009 H1N1
Flu Survey (NHFS), January—June 2010
interviews, United States.
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that either the vaccine was effective or that they were at
risk of the disease had intermediate adjusted vaccination
coverage levels (Table 3). Similar patterns were found for
seasonal influenza vaccine. Respondents who believed both
that the vaccine was effective and that their chances of
getting influenza if unvaccinated were high had the highest
adjusted coverage for both 2009 HIN1 and seasonal
influenza vaccines (Table 3).

Discussion

This study demonstrates the importance of perceived sus-
ceptibility to influenza and belief in vaccine effectiveness
on receipt of influenza vaccination and the variability of
these opinions by demographic subgroups. The pat-
terns found were similar for 2009 HIN1 and seasonal
vaccination. There was much more variation in adjusted
vaccination coverage by opinions than by any of the socio-
demographic factors, with respondents who believed the
2009 HIN1 vaccine was both effective and that they were
susceptible to pHINI influenza if unvaccinated having
2009 HINI vaccination coverage over seven times higher
than those with opposite beliefs. Although opinions about
2009 HINI vaccination effectiveness and safety improved
over time, opinions were least favorable during the key
period (October and November 2009) when 2009 HINI
vaccination was becoming available and pHIN1 disease was
still circulating, reaching, or recently past peak levels in
different areas of the United States.

Opinions about the vaccine and disease changed over
time, but not dramatically so. Belief in the effectiveness of
2009 HIN1 vaccine was initially lower than for seasonal
vaccine but increased over the first 3 months of the vaccina-
tion program but not to the level of seasonal vaccination.
This increase could be the result of the public’s accumulat-
ing experience with the vaccine over time and/or more

= Yes ® No

HIN1 HIN1 Seasonal HIN1

Was very/somewhat worried
about getting sick from the
influenza vaccine

Seasonal
Believed chance of getting sick
with influenza disease if unvaccinated

g flu was very/somewhat high

*P<0-001 **P=004
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Table 3. Factors associated with influenza vaccination, by influenza vaccine type, National 2009 H1N1 Flu Survey (NHFS), January-June 2010

interviews, United States

2009 HIN1 Seasonal
Variables in the model APR* 95% Cl** AP***9%, APR 95% Cl AP %
Race/ethnicity
Hispanic Referent Referent 165 Referent Referent 34-2
Black, non-Hispanic 11 (0:9-1-3) 179 11 (1:0-1-3) 382
White, non-Hispanic 16 (1-3-1-8) 256 13 (1-2-1-4) 44-2
Other, non-Hispanic 14 (11-17) 227 12 (1-1-1-4) 426
Income/poverty’
Above poverty, >$75 K/year 13 (1-2-1-5) 258 13 (1-1-1-4) 44.5
Above poverty, <$75 K/year 12 (1-:0-1-4) 229 12 (1-1-1-3) 417
At or below poverty Referent Referent 193 Referent Referent 355
Unknown 12 (1:0-14) 226 13 (11-1-4) 44-5
Education level
<12 years Referent Referent 195 Referent Referent 380
12 years 11 (0-9-1-2) 207 1-0 (0-9-1-1) 39-2
Some college 11 (0:9-1-3) 216 11 (1-:0-1-2) 413
College graduate 14 (1-2-1-6) 272 1-2* (1-1-1-3)* 45.9
Unknown 10 (0-8-1-3) 19-5 1-0 (0:9-1-2) 384
Opinion
Risk (Low) Effective (Low) Worry (Low) Referent Referent 74 Referent Referent 147
Risk (Low) Effective (Low) Worry (High) 15 (1-2-2-0) 111 09 (0-6-1-2) 128
Risk (Low) Effective (High) Worry (Low) 22 (1-9-2'5) 16:0 24 (2:1-2-7) 351
Risk (Low) Effective (High) Worry (High) 31 (2:6-37) 229 20 (1-7-23) 297
Risk (High) Effective (Low) Worry (Low) 31 (2:3-43) 233 27 (2:2-3-4) 40:0
Risk (High) Effective (Low) Worry (High) 38 (2:9-4-9) 280 23 (1-7-31) 338
Risk (High) Effective (High) Worry (Low) 71 (6:1-8-2) 526 4.7 (4-2-5-3) 69-3
Risk (High) Effective (High) Worry (High) 68 (5-8-7-8) 50-1 4-0 (3-5-4'5) 58-8
Sex
Men 1-0 (1-0-1-1) 234 09 (0-9-1-0) 407
Women Referent Referent 23:0 Referent Referent 43-4
Priority group’™
Yes 13 (1-2-13) 262 17 (1-6-1-8) 492
No Referent Referent 20-8 Referent Referent 287

*APR = Adjusted prevalence ratio; estimates in bold are statistically significantly different from the referent (P < 0-05); all variables listed in the

table were included in the model.
**95% Confidence Interval.

***AP = Adjusted prevalence (i.e., adjusted vaccination coverage estimate).

Poverty level based on reported income and number of persons in the household and using U.S. poverty thresholds.
TPriority group for 2009 H1N1 defined as age 18-24 years, or high-risk medical condition, health care worker, close contact with children

<6 months, and pregnant women.

agreement with the positive communication messages about
the vaccine, such as that the vaccine was made the way sea-
sonal influenza vaccine is made every year, as the strains
included in the vaccine are changed as needed to match cir-
culating disease strains. Surprisingly, our data found that
the perception of risk from pHIN1 was lower than for sea-
sonal influenza, even in October and November, and this
perception of risk decreased after November. In the United
States during October and November of 2009, pHINI was
by far the dominant strain of influenza circulating.'” Addi-
tionally, there was a large increase in demand for the sea-

sonal influenza vaccine at this time, which could indicate
some confusion about what strains were included in the
seasonal influenza vaccine and a mistaken belief the seasonal
vaccine would provide protection from pHINI.

Opinions about vaccine effectiveness, safety, and risk of
influenza were associated with socio-demographic charac-
teristics. This result has been found in a previous study of
50- to 64-year-olds, suggesting that racial/ethnic differences
in opinions about influenza vaccination and disease may be
a mediating factor in the racial/ethnic disparities in adult
influenza vaccination coverage.'>'® We found that a lower
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percentage of blacks rated the influenza vaccine as effective,
as did those with lower income and lower education levels,
suggesting that improved communication about vaccine
effectiveness to these groups by providers and others may
be needed. Hispanics had the highest percentage of belief
in susceptibility to get pHIN1 disease or seasonal influenza
disease but also the highest percentage that worried about
getting sick from the vaccinations. In our study, Hispanics,
blacks, and others were all more likely than whites to say
they worried about getting sick from both the seasonal and
2009 HINI influenza vaccines. However, in the multivari-
able model, this variable was not predictive of vaccination
behavior as were the other beliefs.

The findings of this study suggest that opinions about
vaccine effectiveness and perception of personal risk are
important determinants of coverage. Hence, improving
communication about personal risk and the effectiveness of
the vaccine may improve vaccination coverage. The use of
audience segmentation for communication messages that
consider these demographic differences also may allow for
more effective and targeted communication to promote
influenza vaccination.' This could be carried out in part-
nership with providers, community leaders, and commu-
nity and faith-based organizations using a variety of
strategies including social media.** >

Another important component is to engage providers in
recommending and administering vaccines. Influenza vacci-
nation is now recommended for all persons =6 months old.
Studies have shown the importance of provider recommen-
dation and provider recommendations can override patient
negative opinions if their doctor recommended vaccina-
tion."»* Systems approaches, such as standing orders to
enable consistent offering of influenza vaccination to all
patients during the influenza season, should be emphasized
alongside patient education. Systems approaches have been
shown to be the most effective strategy, and while educa-
tion is necessary, it is not sufficient by itself.** >

This study is subject to at least five limitations. First, all
results are based upon self-report and vaccination status
was not validated with medical records; there may have
been confusion by the respondent as to which vaccine
he/she received. Second, there is possibly some selection
bias owing to the non-inclusion of households with no
telephone service. Third, the CASRO response rate was
low. Non-response bias may remain after weighting adjust-
ments were made. Fourth, opinions were ascertained at the
time of the interview and not at the time of vaccination or
vaccination decision and may have changed by the time
the interview occurred. Fifth, the question about concern
about getting sick from vaccination may have been inter-
preted by respondents in very different ways. If a respon-
dent had no intention of influenza
vaccination, then they may have no worry about getting

receiving an
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sick from it or a respondent who was unvaccinated may
have elected to not receive the vaccine specifically because
of worry about safety. A person who was already vaccinated
and did not get sick may say at the time of the interview
that they were not worried although they may or may not
have had worry at the time of vaccination. The wording of
survey and poll questions about vaccine safety has varied
widely. More study is needed on the most valid ways to
capture concern about vaccine safety.

In conclusion, demographic differences in opinions about
influenza vaccine and disease suggest that improving com-
munication strategies to these groups may improve vaccina-
tion coverage. Based on our study, beliefs in the effectiveness
of the vaccine and susceptibility to influenza disease are
strongly associated with influenza vaccination. Although
opinions about 2009 HINI vaccination effectiveness and
safety improved over time, opinions were least favorable
during the key period (October and November 2009) when
2009 HINT1 vaccination was becoming available and pHIN1
disease was still circulating, reaching, or recently past peak
levels in different areas of the United States. Efforts to
improve communications during inter-pandemic periods,
segmented appropriately for particular demographic groups
and linked to proven systems approaches such as provider
recommendation and reminder recall, may help further the
success of future influenza vaccination efforts.

Disclaimer

The findings and conclusions in this report are those of the
authors and do not necessarily represent the official posi-
tion of the Centers for Disease Control and Prevention.
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