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Objective: Influenza vaccine (IV) coverage rates remain suboptimal among US adults. Socioeconomic disparities exist
in IV coverage. We describe influenza vaccine attitudes among a low-income community in central New York.

Methods: Adults attending a Salvation Army function during December 2012 were surveyed regarding IV including
their intention to be immunized. On-site IV was offered to eligible participants.

Results: The 1041 participants included Whites (non-Hispanics), African Americans, Hispanics, Native Americans, and
multi-racial ethnicities. At time of enrollment, 386 (37%) participants had already received 2012-13 IV. Of the 655 unim-
munized participants, 299 (46%) stated intent to receive IV, evenly distributed by age, gender, and ethnicity. Of the 312
participants who declined 1V, 46% did so because of IV misperceptions. Of the 299 participants who intended to receive
vaccine but had not yet done so, 284 (95%) stated the reason for delay was difficult access to vaccine. Intent to receive
vaccine was strongly associated with the belief that IV is safe and/or effective (P < 0.05).

Conclusion: IV misperceptions regarding IV efficacy and safety result in suboptimal vaccine uptake in this low-income

community, regardless of age, gender, or ethnicity.

Introduction

Influenza infection causes significant disease burden in
the United States, with annual seasonal increases in work and
school absenteeism, medically attended visits, hospitalizations,
and deaths."? In the last decade, the Advisory Committee on
Immunization Practices (ACIP) recommendations for seasonal
influenza vaccine (IV) have evolved from targeting high-risk
patients only to recommendations for annual vaccination of all
Americans 6 mo of age and older.>* However, despite the now
universal recommendation for IV, adult coverage rates at the end
of the 2011-12 influenza season were only 45% in the US, sig-
nificantly lower than the HealthyPeople 2020 goal of 80% in
adults aged 18 to 64 y and 90% in those over 65 y of age.!

Socioeconomic and racial/ethnic disparities exist in IV cover-
age rates.”” IV uptake is lower in circumstances associated with
poverty. Poverty accounts for numerous barriers that interfere
with receipt of immunizations, including the financial burden of
vaccine administration, lack of access to medical care, and lack
of understanding of vaccine importance and safety.® African
Americans and Hispanics are less likely than non-Hispanic
Whites to have received IV, possibly due to cultural and ethnic
differences in vaccine attitudes.” There are few studies, however,
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describing vaccine attitudes by age, gender, or race/ethnicity in
low-income communities.

Understanding the obstacles to vaccine uptake, with regard to
both attitudes and access, is necessary to effectively increase IV
coverage rates in this population. Here, we partnered with a local
community-based organization to describe attitudes regarding
influenza infection and vaccine in low-income adults of central
New York and offer on-site I'V to those eligible.

Results

A total of 1041 participants were enrolled in this study, 931
(89%) were female. The ages of the participants ranged from 18
to 88 y, with a mean and median age of 35 and 33 y, respectively.
Non-Hispanic White (44%) and African American (37%) were
the most common ethnicities represented (Table 1). In total, 395
adults, including 9 pregnant women, and 135 children less than
18 y of age, were immunized during the 2-wk study period.

At the time of study enrollment, 386 (37%) participants had
already received 2012-13 IV. Of the 655 unimmunized par-
ticipants, 299 (46%) stated intent to receive 2012-13 IV, 312
(30%) stated they had no intent to receive IV, and 44 (4%) were
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Table 1. Demographics of enrolled participants

N (%) Immunized (%) Unimmunized (%) Intent to receive influenza vaccine
Do not
Y (%) N (%) know p*
(%)
312
Enrolled 1041 386 (37) 655 (63) 299 (46) 47) 44 (7)
Gender 0.62
279
Female 931 (89) 344 (37) 587 (63) 266 (45) (48) 42(7)
Male 110(11) 42 (38) 68 (62) 33(49) 33(49) 2(2)
1025
Age (y) (98)° 0.4
18-29 350 (34) 126 (36) 224 (64) 96 (43) (151 02) 16 (7)
125
30-39 387 (38) 136 (35) 251 (65) 107 (43) (50) 19(7)
40-49 184 (18) 65 (35) 119 (65) 62 (52) 51(43) 6 (5)
50-59 80 (8) 39 (49) 41 (51) 24 (59) 15(37) 2(4)
60-69 22 (2) 11 (50) 11 (50) 6 (55) 4 (36) 1(9)
70+ 3(<1) 2(67) 1(33)
Ethnicity 987 (95)° 0.86
Whites 433 (44) 147 (34) 287 (66) 139 (48) (14259) 18(7)
African American 364 (37) 149 (41) 215 (59) 91 (43) (14096) 18 (8)
Hispanic 84 (9) 31(37) 53(63) 26 (49) 25 (47) 2(4)
Native American 32(3) 14 (44) 18 (56) 9(50) 8 (44) 1(6)
Multi-racial 62 (6) 22 (35) 40 (65) 16 (40) 21(53) 3(7)
Otherc 12(1) 5(42) 7 (58) 3(43) 3(43) 1(14)

The total 1025 is less than the total of the enrolled participants because 16 individuals did not provide age. ’The total of 987 is less than the total of
enrolled participants because 54 individuals did not provide ethnicity. ‘Other ethnicities include Asian, Pacific Islander, African, and Middle Eastern;
*Represents P value, using the Pearson chi-square test, comparing intent to vaccinate among the unnimmunized by age, gender, or ethnicity.

unsure about their intent. There was even distribution of IV hesi-
tancy among the different age groups, genders, and ethnicities
(Table 1). Of the 299 participants who intended to receive vac-
cine but had not yet done so, 284 (95%) stated the reason for
delay was difficult access to vaccine (cost, lack of insurance, no
doctor, or no time).

Of the 128/299 participants who provided reasons for having
intent to receive vaccine, the majority (94,) did so for protec-
tion of self and/or family (Table 2). In general, the younger age
groups were more likely than the elders (2 < 0.01), and females
were more likely than males, to state this as a reason for intent to
receive vaccine (P = 0.03). There were no associations between
ethnicity and reason for intent to receive vaccine.

Of the 312 participants who provided reasons for their vac-
cine hesitancy, 145 (46%) stated a misperception (vaccine leads
to illness, is unnecessary or ineffective) (Table 2). Males (9/33,
27%) were more likely than females (23/284, 8%) to be vac-
cine hesitant because of the belief that the vaccine was unneces-
sary (P = 0.01). Four of the six participants who were vaccine
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hesitant because of lack of trust of the government were African
American. There were no associations between age or ethnicity
and the stated reason for declining vaccine.

Influenza was correctly identified as a respiratory infection
by 467 (45%) of the 1,041 participants, a proportion consis-
tent through age groups, gender, and ethnicities. Potential
influenza complications, including pneumonia, worsening of
underlying medical condition, hospitalization, and death were
correctly identified by 237 (23%) of the 1041 participants. The
older age groups were more likely than the younger, and non-
Hispanic Whites were more likely than other ethnicities, to
correctly identify potential influenza complications (P < 0.01).
Populations at high-risk for developing influenza complications,
including young infants, elderly, people with underlying medi-
cal conditions, and pregnant women, were correctly identified by
457 (44%) of the 1,041 participants. While females (425/932,
46%) were more likely than males (32/110, 29%) to identify
these high-risk populations (P < 0.01), there were no differences
noted between age groups or ethnicities. There were no statistical
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associations observed between the participants’ understanding of
influenza symptoms, complications, or high-risk populations and
their intent to receive vaccine, even when controlled for socio-
demographic factors (Table 3).

Of the 1,041 participants, 752 (72%) stated that they had
received an IV prior to the 201213 season. Females (682/931,
73%) were more likely than males (70/110, 64%) to have received
a prior IV (P = 0.045). There were no associations between
receiving a prior IV and age or ethnicity. Of the 299 participants
with intent to receive 2012—13 vaccine, 241 (81%) had received a
prior IV, when compared with only 166 (47%) of the 356 vaccine
hesitant. Having received a prior IV was associated with intent to
receive IV this season (P < 0.01).

Of the 989 participants with children, 627 (63%) stated that
their children had already received IV this season. Interestingly,
150 (44%) of the 343 vaccine hesitant participants who had chil-
dren stated that their children have already received 2012-13 IV.
Of the 984 participants who answered the question, 791 (80%)
stated that children should receive annual IV, while 869 (88%)
stated that children should receive all routine pediatric vac-
cines. Non-Hispanic Whites were the most likely, and African
Americans the least likely, to believe that children should receive
IV as well as all routine vaccines (P = 0.01).

Of the 985 participants who answered the questions regarding
vaccine safety and efficacy, 687 (70%) and 624 (63%) believed
that the IV was safe and effective, respectively. There were no
associations observed between the belief that IV was safe and age,
gender, or ethnicity. Increasing age was, however, associated with
an increased belief that IV was effective (P = 0.02). Of the 299
participants who expressed intent to receive vaccine, 239 (80%)
stated belief that IV was safe and 226 (76%) stated belief that
IV was effective. On the other hand, of the 356 vaccine hesitant,
only 134 (38%) stated belief that IV was safe and 117 (33%)
stated belief that IV was effective. The belief that IV was safe
and/or effective was strongly associated with intent to receive
vaccine (P < 0.01), even when controlled for socio-demographic
factors (Table 4).

Influenza vaccine attitudes/beliefs among those who have
already been immunized were similar to the unimmunized par-
ticipants with intent to receive IV. 85% of those with intent to
receive IV and 87% of those who had already received an IV
thought it was safe whereas 37% of participants who were not
planning on an IV and 55% who were not certain of their intent
thought it was safe (P < 0.001 for comparison of safety belief across
all 4 categories). The percentage of participants who believed IV
was effective also was similar for those with intent to receive vac-
cine (79%) and those who had already received IV (78%); the
opinion of effectiveness was lower among those without intent
to receive IV (33%) and those who were uncertain of their intent
(48%) (P < 0.001 for comparison of effectiveness belief across all
4 categories). Of the 386 immunized participants, 345 (89%)
stated that they had received IV in the past while 81% of those
intending to receive IV had previously had a flu shot. Knowledge
of influenza symptoms, complications or high risk groups was
not associated with immunization/intent status (P> 0.05 for each
comparison across 4 category variable).
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Table 2. Summary of common responses to why participants who had
not yet received 2012-2013 influenza vaccine had intention to receive or
decline influenza vaccine

Reasons for receiving IV—299 participants, intention ‘Yes’ N (%)
To protect self/family 94 (32)

Participant has an underlying medical condition 13 (5)

Required by job 12 (4)

“Always get it” 7(2)

Reasons for declining IV—312 participants, intention ‘No’ N (%)
Participants “do not want it” 123 (39)
Vaccine leads to illness 100 (32)
Vaccine is unnecessary 33(11)

Vaccine is ineffective 12 (4)

Participant is scared of vaccine 11 (4)

Participants do not believe in it 9(3)

Medical contraindication 9(3)

Participants do not trust the government 6(2)

Doctor did not recommend 5(2)

Difficult access to vaccine 4(1)

Discussion

We developed a novel community-based program to assess
understanding and attitudes of influenza infection and vaccine
among low-income adults in central New York and to offer on-
site IV to those eligible. Non-medical settings for IV administra-
tion are becoming increasingly common and acceptable to both
health care providers and the general public.”'*"* The Behavioral
Risk Factor Surveillance survey reported that 41% of adults
received 2010-11 IV in a non-medical setting, most commonly
retail stores and the workplace.' In 2006, the Vote and Vax pro-
gram provided IV to people accessing the voting polls.”” These
vaccine clinics have been found to be safe, convenient, and cost-
effective in the prevention of influenza in the community.'*'®
While previously published work describe community-based vac-
cine delivery at grocery stores, pharmacies, work place, and vot-
ing polls, this is the first report of offering influenza education
and on-site IV at a community-based organization gift program
known to be accessed by a large number of low-income families.
We provided 1V, free of charge, at a location already utilized for
other community services and vaccinated over 500 individuals in
2 wk, reinforcing the importance of improving access to vaccine,
in both location and cost, to increase IV uptake in low-income
populations.

Unlike previous studies which describe IV acceptance rates
by ethnicity/race or age over a range of socioeconomic status, we
chose to focus our assessment of IV attitudes on a low-income
community. In this study, intention to receive IV was evenly
distributed among age, gender, and race/ethnicity. However, the
reasons behind intent differed, with self and/or family protec-
tion provided most commonly by the younger age groups and the
females. In a study of adults 260 y in rural Vermont, Bosompra
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Table 3. Influenza infection knowledge as predictors of vaccine receipt intention among participants
who had not already received an influenza vaccination in 2012-2013. Unadjusted and covariate-
adjusted logistic regression models, odds ratios (OR), and 95 percent confidence intervals (Cl)

government were African-Americans.
This finding is consistent with previ-

Model A ously published work. Vlahov, who
Know respiratory symptoms reporFed that African Americans.v'vc?re
No less likely than other races/ethnicities
Yes Model B to be interested in IV and more likely
Model C 1.00 to be uncomfortable with the govern-
Know flu complications 353 1.00 Referent 1.09 Referent ment. went on to suseest the benefit
No 264 | 106 | (077-146) Model D (0.79-1.50) ’ 88¢ _
Yes 478 1.00 Referent 1.00 Referent of health care collabora.tlon w1th' non-
Model E 139 1.33 (0.91-1.94) 1.21 (0.82-1.79) governmental community agencies to
Know high risk groups 359 1.00 Referent Model F Referent provide influenza education to this
No 258 | 088 | (064-121) 1.00 (061-1.18) population.>
ves 245 1.00 Referent 085 Referent There are several limitations to this
Model G 434 | 103 | (0.74-142) Model H (0.77-1.49) _ b
Know respiratory symptoms 749 1.00 Referent 1.00 Referent study. F.lrSt’ we adm.mlstered surveys to
No 230 | 140 | (0.94-2.09) 1.07 (0.85-1.92) people in this low-income community
Yes 540 1.00 Referent 1.00 Referent who were accessing holiday gift distribu-
Know flu complications 439 0.82 (0.59-1.14) 1.27 (0.57-1.13) tion services, and therefore most of our
No 1.00 .. .
participants were female and had chil-
Yes 0.80 K K K
Know high risk groups drenin tbelr hous'ehol(%. This could have
No resulted in selection bias and thus may
Yes not be generalizable to the low-income

*Adjusted for age (y), gender, race; Unadjusted Predictor Models Adjusted for Covariates*; N OR (95%

Cl) OR (95% Cl).

showed that perceived benefits of vaccine were strongly correlated
with intention to receive IV.” Thus, understanding the trends in
positive attitudes can guide future educational interventions to
impact this subpopulation’s intent to receive vaccine.

Surprisingly, intention to receive IV was not associated with
the participants’ understanding of influenza symptoms, compli-
cations, or high-risk groups, but instead associated with the belief
that IV was safe and/or effective. Misperceptions regarding IV
safety and efficacy, particularly that I'V results in illness and/or
is ineffective were provided by almost half of the 312 participants
with no intent to receive IV. While prior studies have described
this finding in adults 265 y of age, in this study, vaccine hesi-
tancy due to a misperception of vaccine safety and/or efficacy
was present in all age groups, gender, and race/ethnicities.”*
Buchner found that reversals in intent to receive IV were closely
related to change in attitudes concerning IV side effects.” Along
the same lines, Wray used vaccine safety messages to effectively
improve vaccine attitudes in African Americans >50 y of age.®
Expanding these educational interventions to low-income adults
of all demographic backgrounds is crucial to improving vaccine
attitudes and uptake in this community.

There were no racial/ethnic differences among the vaccine
hesitant population. While prior publications have shown that
African Americans were more likely to be resistant to vaccine and
Hispanics were more likely to believe IV was unnecessary, in this
study of low-income adults, there were no associations between
race/ethnicity and vaccine hesitancy.”®

Despite not having any racial/ethnic differences among the
population declining IV, African Americans were more likely
to state that children should not receive routine pediatric vac-
cines, including IV. Similarly, 4 out of the 6 participants who
stated their refusal to receive IV was a result of mistrust in the
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population without children. Second,
there is no data collected for adults who
were approached but declined enroll-
ment in the study. On the other hand,
we surveyed over 1000 low-income adults in this community.
While generally a limited methodology, the use of a survey in
this study allowed us to describe influenza vaccine attitudes and
determine areas for future educational interventions to increase
IV coverage rates in this population.

While published studies describe health care provider and
general public support of immunization clinics in local phar-
macies, grocery stores, and churches, we opted to partner with
the local Salvation Army to reach a large number of families
in the two-week study period in mid-December.”'**® Here, we
have described a novel, multi-faceted, community-based pro-
gram which allowed us the opportunity to describe influenza
attitudes among low-income adults and provide IV on-site, free
of charge, at a location already utilized for community services
to those interested in being immunized. Future educational pro-
grams that focus on IV safety and efficacy are required to further
improve IV uptake in this high-risk, low-income community.

Methods

This descriptive study was performed in collaboration with
the New York State Onondaga County Health Department
and the Salvation Army of the Greater Syracuse Area. Each
December, the local Salvation Army hosts a gift distribution
program where low-income families, with an income less than
150% of federal poverty guidelines, receive food and gifts for
the holiday season. In 2012, registration for the gift distribu-
tion program occurred on 12 d (December 1-15, excluding
Sundays) at 10 different community sites. Annually, approxi-
mately 5000 families register during this 2-wk period. The
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Table 4. Influenza vaccine beliefs as predictors of vaccine receipt intention among participants who had not already received an influenza vaccination in
2012-2013. Unadjusted and adjusted logistic regression models, odds ratios (OR) and 95 percent confidence intervals (Cl)

Model A
Is it safe: No
Yes
DNK** 87
Age (years) 355
Gender: 143
Female 585
Male 527
Race/ethnicity: 58 1.00
White 272 24.80
African American 200 491
Native American 18 **NE Referent
Hispanic 52 NE (11.09-55.42)
Multiracial/other 43 NE (2.10-1.51)
Model C 93 1.00 Referent
Is it effective: No 323 11.05 (6.13-19.90)
Yes 170 2.18 (1.16-4.09)
DNK 586 NE
Age (years) 528 NE
Gender: 58 NE
Female 272
Male 201
Race/ethnicity: 18
White 52
African American 43
Native American
Hispanic
Multiracial/other

Model B
1.00 Referent
24.01 (10.70-53.91)
4.75 (2.02-11.20) Model E
1.02 (0.997-1.04) 1.00
1.00 Referent 11.36 Referent
1.15 (0.60-2.19) 3.46 (4.71-27.41)
1.00 Referent 1.01 (1.38-8.72)
1.01 (0.66-1.53) 1.00 (0.99-1.03)
1.19 (0.40-3.53) 1.24 Referent
1.1 (0.57-2.17) 1.00 (0.64-2.41)
0.93 (0.44-1.99) 1.08 Referent
Model D Referent 1.03 (0.70-1.67)
1.00 (5.96-19.64) 1.26 (0.34-3.07)
10.82 (1.14-4.04) 1.08 (0.63-2.51)
2.15 (0.99-1.03) 1.00 (0.50-2.34)
1.01 Referent 3.64 Referent
1.00 (0.65-2.24) 1.33 (1.81-7.30)
1.20 Referent — (0.64-2.75)
1.00 (0.65-1.49) —
0.99 (0.29-2.35) —
0.82 (0.63-2.39)
1.23 (0.50-2.14)
1.03

*Adjusted for age, gender, race. ; tBoth predictors and the covariates included; note covariates included once. **DNK, do not know; NE, not entered;
Unadjusted Predictor Models Adjusted for Covariates* Fully Adjusted Modelt; N OR (95% Cl) OR (95% Cl) OR (95% Cl).

study team attended the Salvation Army gift program registra-
tion to pursue 2 goals. The first goal was to capture a large
low-income population, with a desired sample size of 1000
participants, and describe their understanding of influenza
infection and vaccine to guide future educational interventions
aimed at improving vaccine coverage rates. Second, we aimed
to improve access to vaccine to this population, at risk of poor
medical access, by offering on-site IV, at no cost, to those eli-
gible. Written informed consent was obtained (SUNY Upstate
Medical University institutional review board study number
267177-3).

Demographic data collected included age, gender, and eth-
nicity. Each enrolled individual was asked a standardized set of
questions to determine individual intention to receive 2012-13
IV and to assess understanding and attitudes regarding influ-
enza infection and vaccine. The survey was self-administered,
with both initial yes or no questions and open-ended questions
as seen in Table 5. Participants who had no intent or unsure
intent to receive IV were considered vaccine hesitant. The study
team responded to the answers by providing specific individual-
focused information regarding influenza infection and immu-
nity, both through direct verbal interaction as well as printed
material obtained from the Centers for Disease Control and
Prevention. All eligible individuals and their family members
were offered trivalent influenza vaccine (TIV), on-site, free-
of-charge. At the time of enrollment, 201213 IV had already
been available in the community for more than 4 mo.

2102
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Variables and Statistical analysis: The primary outcome
variable, intent to receive influenza vaccine, was categorized as
yes, no, do not know and already immunized. The intent out-
come was dichotomized for use in logistic regression modeling
as no/do not know (the reference category) and yes; individuals
who were previously immunized during the 2012-2013 season
were excluded from all the logistic regression models and some
of the preliminary categorical analyses. Predictor variables
used included knowledge of influenza symptoms, knowledge
of influenza complications, and knowledge of sub-populations
at high risk of developing complications (each as dichotomous
yes/no variables), and beliefs that IV is safe and that IV is effec-
tive; the latter 2 belief variables were coded as no (the refer-
ence), yes and do not know. Possible confounders/covariates of
interest were age (categorized by decade and also in years), gen-
der (female was reference), and race/ethnicity which was coded
as white (reference), African Americans, Hispanic, Native
American, multi-racial, and other. Missing data were excluded
from analyses. The Pearson two-sided chi square analyses
were used to determine statistical differences in questionnaire
responses based on categorical demographic characteristics and
intent to receive influenza. Bivariable logistic regression models
were fitted to evaluate possible associations between each of the
predictors and intent to receive IV. Confounding by sociode-
mographic variables was evaluated based on a >10% change
in the B coefficient for the predictor of intent following forced
entry of age (years), gender and race/ethicity (dummy variable
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Table 5. Set of standard questions asked each enrolled individual

1. Do you plan to get the 2012-13 influenza vaccine? If no, why not?

2. What are the symptoms of influenza infection?

3. What are some complications of influenza infection?

4.Who is at risk for complications from influenza infection?

5. Have you already received 2012-13 influenza vaccine? If no, why not?

6. Has your child received 2012-13 influenza vaccine? If no, why not?

7. Have you received previous influenza vaccines?

8. Has your child received previous influenza vaccines?

9.Do you have anyone in the household younger than 5, older than 65, with asthma, neurologic conditions, chronic lung disease,
heart disease, sickle cell anemia, or immune supression?

10. Do you believe that influenza vaccine is safe?

11. Do you believe that influenza vaccine is effective in reducing influenza complications?

12. Do you believe that children should receive annual influenza vaccine?

13. Do you believe that children should receive all routinely recommended vaccines?

coding) into each of the bivariate models. Multivariable models Disclosure of Potential Conflicts of Interest

also were constructed for each set of predictors (belief variables
and knowledge based variables) plus the covariates to control
for sociodemographic variation in the data. Odds ratios and
95% confidence intervals are reported for logistic regression
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