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ABSTRACT: To address the widening disparity between Whites and non-
Whites for influenza vaccination rates, this study employed the Health
Belief Model to examine these rates in five racial ethnic groups (White,
Latino, African American, Filipino American, and Japanese American) to
identify modifiable determinants of vaccination by race/ethnicity. A 2004
telephone survey of parishioners of faith-based congregations aged 50–
75 years in Los Angeles and Honolulu assessed influenza vaccination rate,
perceived susceptibility to influenza, perceived severity of illness, and the
self-reported main barrier to influenza vaccination. Logistic regression
models for each race/ethnic group predicting vaccination dependent
upon perceived susceptibility to influenza, perceived severity of illness,
and sociodemographic characteristics were estimated. Model parameters
were used to generate standardized predictions of vaccination rates by
race/ethnic group. In the multivariate models, Whites and African
Americans who were very concerned about getting the flu were
significantly more likely to be vaccinated (96% and 91%, respectively),
compared with those who were not concerned (45% and 33%). However,
vaccination rates among Latinos who were very concerned about getting
the flu (54%), although significantly higher than Latinos who were not
concerned (34%), were lower than for Whites and African Americans.
Examination of the main barriers to vaccination revealed that Latinos
were more likely to report access and cost barriers, while African
Americans were more likely to raise issues of mistrust such as concern that
the vaccine causes influenza. Distinct barriers to influenza vaccination
exist among racial/ethnic groups. Vaccination programs may benefit
from addressing these specific and unique concerns.
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INTRODUCTION

Vaccination of persons at-risk from influenza is a cost-effective
means to decrease mortality and morbidity.1–4 At least 36,000 deaths per
year in the United States are attributed to influenza, and persons 65 years
and older or with chronic medical conditions account for the majority of
these deaths.5 In light of this, the US Preventative Services Task Force
recommends that all individuals 65 years and older or with chronic medical
conditions be vaccinated for influenza, and the Advisory Committee on
Immunization Practices recommends that all persons 50 years and older
receive annual influenza vaccines.6–7

Although rates of influenza vaccination among those at risk are
gradually increasing, over 30% of adults over 65 years of age were not
immunized in 2002.8 Vaccination rates also vary among racial/ethnic
groups. According to the 2002 National Health Interview Survey, only 51%
of African Americans and 55% of Latinos over the age of 65 were vacci-
nated compared to 69% of Whites. The low vaccination rates of these two
groups have been confirmed in other studies.9–12

Despite the obvious disparity in flu shot receipt, few studies have
probed the causes of low vaccination rates among African Americans and
Latinos. In addition most studies do not examine vaccination rates among
Asian Americans. The few studies that do examine Asian Americans have
aggregated them into a single ethnic group and have found no difference in
vaccination rates between Whites and Asian Americans. No study has di-
saggregated Asian American subgroups to examine their vaccination rates.

The purpose of this study is (1) to examine and compare influenza
vaccination rates among parishioners 50 to 75 years old of White, African
American, Latino, Japanese, and Filipino descent, and (2) to use the
Health Belief Model (HBM) .13,14 to identify modifiable determinants of
influenza vaccination by race/ethnicity.

METHODS

We used data collected between March and August 2004 from a
telephone survey of members from 76 faith-based congregations in Los
Angeles and Honolulu. Of note, this survey was conducted prior to the
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influenza vaccine scarcity of October 2004 to April 2005. Enumerations of
faith-based congregations in the two cities were compiled from phone
books, websites, and denominational listings. Congregations that were
randomly selected from these lists were approached and those with at least
85 active members 50 to75 years old who could speak English or Spanish
were invited to participate. Parishioners in participating congregations
were recruited to complete a 30-minute telephone survey. The overall re-
sponse rate was 88%.

A total of 76 congregations were recruited from both Los Angeles
(n = 48) and Honolulu (n = 28) with the following racial/ethnic breakdown
(predominant ethnicity was defined as 60%+ of congregation members are
of one racial/ethnic group): 20 White, 6 African American, 15 Latino, 8
Japanese American, 12 Filipino American, 1 Korean American, 2 Pacific
Islander. The remaining 12 congregations were considered ‘mixed’ (no one
ethnicity 60%+). Overall 2208 members 50 to 75 years old completed the
telephone interview in English or Spanish, among whom 841 self-identified
as White (40%), 184 as African American (8%), 410 as Latino (19%), 307 as
Japanese American (14%), and 218 as Filipino American (10%).

Data from 255 members were excluded from our analysis (11%)
because the numbers in the ethnic groups represented were too small, were
mixed ethnicity or lacked a specific ethnic identifier. Of Asian Americans,
only Japanese Americans and Filipino Americans had the sufficient
numbers necessary to be included. Language barriers prevented many other
Asian Americans from participating in the study, particularly in Los Angeles.

We used the HBM14,15 which has been used extensively in research
to explain changes in and maintenance of health behaviors and to test
behavioral interventions to guide our analysis of predictors of influenza
vaccination. The key predictors of health behavior in the HBM include
perceived susceptibility, perceived severity, perceived benefits, perceived
barriers, cues to action, and self-efficacy.13,14 Empirical research applying
the HBM has shown that perceived barriers was the most powerful single
predictor of the HBM dimensions for all behaviors, and although both
perceived susceptibility and perceived benefits were important overall,
perceived susceptibility was a stronger predictor of preventive health
behavior.13 Therefore of key HBM constructs, our analysis focuses on
perceived susceptibility, perceived severity, and perceived barriers as the
most important predictors of influenza vaccination.

The main independent variable was race/ethnicity. We assessed
other modifying variables such as age (50 to 64 years old vs. 65 to 75 years
old), gender, education (less than high school, high school graduate, some
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college, college graduate or more), annual household income (<$25,000,
$25,001 – $50,000, $50,001 – $75,000, >$75,000), place of birth (US/US
territory/Born to a US citizen abroad vs. other), city of residence (Los
Angeles vs. Honolulu), health insurance (y/n), chronic medical condition
(y/n), diagnosis of cancer (y/n), and frequency of church attendance (more
than weekly, weekly, less than weekly). The presence of a chronic medical
condition was defined as having one or more of the following diagnoses:
diabetes, hypertension, heart disease, or chronic lung conditions.

All the respondents were asked the following two variables from the
Health Belief Model: perceived susceptibility to influenza and perceived
severity of illness if they contracted influenza. We measured perceived
susceptibility to influenza by responses to the question ‘‘How concerned
are you about getting the flu?’’ Individuals were asked to give one of three
choices: (1) very concerned, (2) somewhat concerned, and (3) not at all
concerned. Perceived severity of getting influenza was measured by the
question ‘‘How would getting the flu affect your life?’’ Individuals could
respond in three ways: (1) getting the flu makes you very sick, (2) getting
the flu makes you mildly sick, and (3) getting the flu is no big deal.

The last variable, perceived barriers to influenza vaccination, was
asked only of respondents who did not get influenza vaccination in the past
year. We used an open-ended question, ‘‘What is the main reason you did
not get a flu shot in the past year?’’ After examining all the responses, we
identified 12 different response categories. Two investigators indepen-
dently reviewed the transcript and coded each response to the 12 identified
categories (kappa = 0.84). If there was disagreement by the two investiga-
tors, a third investigator broke the tie.

The twelve response categories were (1) I do not need it, (2)
influenza vaccine causes influenza, (3) influenza vaccine does not work, (4)
active refusal of influenza vaccine without specific reasons, (5) influenza
vaccine eligibility myths, (6) fear of injections or pain, (7) access and cost
issues, (8) shortage of vaccines, (9) lack of knowledge of influenza vaccine
or no one told the patient to get influenza vaccine, (10) healthcare pro-
fessionals did not give the vaccine, (11) personal history of allergy to
influenza vaccine or eggs, and (12) general excuses. The example
responses from each category are listed in the footnotes of Table 3.

Statistical Analysis

We constructed bivariate cross tabulations and used the Chi Square
test of significance to examine differences by race/ethnicity on sociode-
mographic factors, perceived severity of influenza, perceived susceptibility
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to getting influenza, perceived barriers to influenza vaccination, and
receipt of influenza vaccine.

Using multivariate logistic regression, we first evaluated the inde-
pendent effect of race/ethnicity on the receipt of influenza vaccine while
controlling for the following covariates: age, gender, education, annual
household income, nativity, health insurance, presence of chronic medical
condition(s), church attendance, perceived susceptibility to influenza, and
perceived severity of getting influenza. We did not include gender and
church attendance as covariates in the final multivariate model due to lack
of statistical significance in the bivariate and importance in our conceptual
model. We then used stratified multivariate logistic regression to assess the
differential effect of the covariates listed above on likelihood of receiving
an influenza vaccine in the past year for each racial/ethnic group. Of note,
we also conducted the bivariate and multivariate analyses on participants
age 65 years and older and found the results were consistent with the
broader age group of 50 to 75 years. We present standardized predictions
that were calculated by using the model parameters and the observed value
for each predictor except the characteristic of interest. Separate sets of
predictions were calculated for each value of each characteristic. For
example, the predicted influenza vaccination rate for Whites was calculated
by re-coding every observation as White race/ethnicity then averaging
across the data set. PROC GENMOD in SAS� v8.2 (SAS Institute Inc., Cary
NC) was used for all analyses to adjust for the intra-cluster correlation
among members of the same congregation.

Annual household income had 8% missing values, and perceived
severity of getting influenza had 4% missing values. There were no varia-
tions in distribution of these missing values stratified by race/ethnicity.
Other variables had missing values of 1% or less.

RESULTS

Sample Characteristics

Table 1 displays demographics, socioeconomic characteristics, atti-
tude toward getting influenza, and unadjusted and adjusted percentages of
influenza vaccination by race/ethnicity. Latinos stood out in sharp contrast
to Whites and other racial/ethnic groups with regard to education, annual
household income, and health insurance status. While the majority of
other participants had some college education (> 81%), most of the Lati-
nos in the sample had less than a high school education (65%). A greater
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proportion of Latinos (60%) than other racial/ethnic groups (<33%) re-
ported an annual household income less than $25,000 a year. Latinos have
the highest uninsured rate (36%) followed by Filipino Americans (10%).
The uninsured rate of African Americans and Japanese Americans did not
significantly differ from that of Whites.

Influenza and Influenza Vaccination

A significantly greater proportion of African Americans (45%) and
Latinos (58%) reported being not at all concerned about getting influenza
(p < 0.01 when compared to Whites at 35%). In contrast a significantly
greater proportion of Japanese Americans (27%) and Filipino Americans
(37%) were very concerned about getting influenza (p < 0.01 when com-
pared to Whites at 20%). When asked the question ‘‘How would getting the
flu affect your life,’’ a significantly greater proportion of Latinos (40%) and
Filipino Americans (27%) than Whites (19%) reported that getting influ-
enza is ‘‘no big deal.’’

The majority of Whites (71%) and Japanese Americans (73%) had
influenza vaccination in the past year, while only 46% of African Ameri-
cans, 44% of Latinos, and 58% of Filipino Americans had done so
(p < 0.05) (Table 1). While the difference in influenza vaccination rate
between Whites and Latinos was not statistically significant in the multi-
variate model, the difference between Whites (65%) and African Ameri-
cans (49%) and Whites and Filipino Americans (50%) persisted after
controlling for covariates (p < 0.001).

Determinants and Barriers to Influenza Vaccination

Significant determinants of influenza vaccination for all races/
ethnicities included age and perceived susceptibility to influenza (Table 2).
Perceived susceptibility to influenza affected the receipt of influenza vac-
cination in greater magnitude among Whites (96% among very concerned
vs. 45% among not at all concerned, p < 0.001) and African Americans
(91% among very concerned vs. 33% among not at all concerned,
p < 0.001) than Latinos (54% among very concerned vs. 34% among not at
all concerned, p < 0.01) after controlling for other covariates. In contrast
perceived severity of having influenza was a statistically significant factor
only among African Americans after controlling for other demographic,
socioeconomic, and health belief factors.

Household income was a significant determinant for influenza
vaccination when controlling for other determinants of receipt of

12 JOURNAL OF COMMUNITY HEALTH



T
A

B
L

E
2

St
an

d
ar

d
iz

ed
P

re
d

ic
ti

o
n

s
o

f
In

fl
u

en
za

V
ac

ci
n

at
io

n
b

y
C

o
va

ri
at

es
A

d
ju

st
ed

U
si

n
g

5
M

u
lt

iv
ar

ia
te

A
n

al
ys

es
St

ra
ti

fi
ed

b
y

R
ac

e/
E

th
n

ic
it

ya

W
hi

te
(n

=
8
3
7
)

%
B

la
ck

(n
=

1
8
4
)

%
L

at
in

o
(n

=
4
1
0
)

%
Ja

pa
n

es
e

(n
=

3
0
6
)

%
Fi

li
pi

n
o

(n
=

2
1
8
)

%
C

it
y

L
o

s
A

n
ge

le
s

68
**

-b
-b

71
50

H
o

n
o

lu
lu

c
75

-b
-b

74
67

A
ge

50
to

64
ye

ar
s

64
**

*
38

*
38

**
*

65
**

*
51

**
65

to
75

ye
ar

sc
80

58
69

87
70

E
du

ca
ti

on
L

es
s

th
an

H
ig

h
Sc

h
o

o
l

68
38

44
-d

40
H

ig
h

Sc
h

o
o

l
G

ra
d

u
at

e
65

60
44

74
d

66
So

m
e

C
o

ll
eg

e
o

r
m

o
re

c
71

45
44

76
60

A
n

n
u

al
In

co
m

e
<

$2
5,

00
0

68
34

**
44

64
61

$2
5,

00
1–

$5
0,

0
00

69
50

47
73

50
$5

0,
00

1–
$7

5,
0

00
72

44
-e

76
66

>
$7

5,
00

0
c

72
53

47
e

74
60

N
at

iv
it

y
U

S
B

o
rn

c
71

46
38

74
68

F
o

re
ig

n
B

o
rn

77
63

45
63

58

13J. Y. Chen, S. A. Fox, C. H. Cantrell, S. E. Stockdale, and M. Kagawa-Singer



T
ab

le
2

(C
on

ti
n

u
ed

)

W
hi

te
(n

=
8
3
7
)

%
B

la
ck

(n
=

1
8
4
)

%
L

at
in

o
(n

=
4
1
0
)

%
Ja

pa
n

es
e

(n
=

3
0
6
)

%
Fi

li
pi

n
o

(n
=

2
1
8
)

%

In
su

ra
n

ce
St

at
u

s
In

su
re

d
c

71
46

46
-b

59
U

n
in

su
re

d
41

64
40

*
-b

63

P
re

se
n

ce
of

C
hr

on
ic

C
on

di
ti

on
s

Ye
sc

76
46

49
79

64
N

o
68

*
47

41
*

70
*

54
*

D
ia

gn
os

is
of

C
an

ce
r

Ye
sc

69
64

52
75

75
N

o
71

43
*

44
73

58

A
tt

it
u

de
s

C
on

ce
rn

in
g

In
fl

u
en

za
H

ow
co

n
ce

rn
ed

ar
e

yo
u

ab
ou

t
ge

tt
in

g
in

fl
u

en
za

?
(s

u
sc

ep
ti

bi
li

ty
)

V
er

y
C

o
n

ce
rn

ed
c

96
91

54
96

80
So

m
ew

h
at

C
o

n
ce

rn
ed

80
**

*
42

**
*

61
73

**
*

56
**

N
o

t
at

al
l

co
n

ce
rn

ed
45

**
*

33
**

*
34

**
56

**
*

42
**

*

H
ow

w
ou

ld
ge

tt
in

g
in

fl
u

en
za

af
fe

ct
yo

u
r

li
fe

?
(s

ev
er

it
y)

M
ak

e
yo

u
ve

ry
si

ck
c

69
56

50
68

63
M

ak
e

yo
u

si
ck

b
u

t
n

o
t

th
at

b
ad

72
45

41
77

59
Is

n
o

b
ig

d
ea

l
71

38
**

46
70

56

a
*p

<
0.

05
,

**
p

<
0.

01
,

**
*p

<
0.

00
1

co
m

p
ar

ed
to

th
e

re
fe

re
n

ce
gr

o
u

p
in

d
ic

at
ed

b
y

th
e

su
p

er
sc

ri
p

t
c.

b
T

h
es

e
co

va
ri

at
es

w
er

e
ex

cl
u

d
ed

fr
o

m
th

e
st

ra
ti

fi
ed

m
u

lt
iv

ar
ia

te
m

o
d

el
s

b
ec

au
se

o
f

in
su

ffi
ci

en
t

ce
ll

si
ze

(n
<

5)
.

c T
h

is
is

th
e

re
fe

re
n

ce
gr

o
u

p
fo

r
th

e
C

h
i

sq
u

ar
e

co
m

p
ar

is
o

n
.

d
T

h
is

ce
ll

in
cl

u
d

es
Ja

p
an

es
e

A
m

er
ic

an
w

it
h

h
ig

h
sc

h
o

o
l

gr
ad

u
at

es
o

r
le

ss
.

Ja
p

an
es

e
A

m
er

ic
an

s
w

it
h

le
ss

th
an

h
ig

h
sc

h
o

o
l

ed
u

ca
ti

o
n

w
as

co
m

b
in

ed
w

it
h

h
ig

h
sc

h
o

o
l

gr
ad

u
at

es
b

ec
au

se
o

f
in

su
ffi

ci
en

t
ce

ll
si

ze
.

e
T

h
e

re
fe

re
n

ce
in

co
m

e
ca

te
go

ry
in

th
e

m
u

lt
iv

ar
ia

te
m

o
d

el
fo

r
in

fl
u

en
za

va
cc

in
at

io
n

am
o

n
g

L
at

in
o

s
is

>
$5

0,
00

1.
T

h
e

in
co

m
e

ca
te

go
ry

($
50

,0
01

-
$7

5,
00

0)
w

as
co

m
b

in
ed

w
it

h
(>

$7
5,

00
0)

b
ec

au
se

o
f

in
su

ffi
ci

en
t

ce
ll

si
ze

.

14 JOURNAL OF COMMUNITY HEALTH



preventive care among African Americans only (Table 3). African Ameri-
cans in the sample with household incomes of $25,000 or less (34%) were
significantly less likely to be vaccinated than African Americans with
household incomes of more than $75,000 (53%) (p < 0.01). Insurance was a
significant determinant for influenza vaccination among Latinos only.
When controlling for demographic, socioeconomic, and health belief fac-
tors, Latinos without health insurance (40%) were significantly less likely to
be vaccinated than Latinos with health insurance (46%) (p < 0.05).
Although insured African Americans appeared to be less likely to be vac-
cinated than the uninsured (46% vs. 64%), this difference was not statis-
tically significant. Presence of chronic conditions was a significant positive
determinant of influenza vaccination among all racial/ethnic groups
except African Americans. The diagnosis of cancer was a significant positive
determinant of influenza vaccination among African Americans only.

When participants were asked for the chief reason for not getting
influenza vaccination in the past year, ‘‘Do not need influenza vaccine’’ was
the most common reason cited by respondents for all racial/ethnic groups
except African Americans (Table 3). Approximately 32% of unvaccinated
African Americans believed that influenza vaccination causes influenza or
serious side effects compared to 18% for Whites, 13% for Latinos, 11% for
Japanese Americans, and 22% for Filipino Americans. In addition, 10% of
African Americans strongly refused influenza vaccination and gave re-
sponses such as ‘‘I don’t want it, I don’t like it, I decided not to get it, or I
prefer not to get it’’ as the main reason for nonvaccination compared to
4% of Latinos and 4% of Whites (p < 0.01).

Approximately 13% of Latinos cited access and cost issues as the
main reason for nonvaccination compared to £ 2% in other racial/ethnic
groups (Table 3). Significantly more Latinos (21%) and Filipino Americans
(20%) than Whites (11%) and African Americans (11%) cited ‘‘too lazy, no
time, inconvenient, too busy, or I forgot’’ as the main reason for nonvacci-
nation in the past year (p < 0.01).

DISCUSSION

African Americans and Latinos were significantly less likely to be
vaccinated for influenza than Whites, a result supported by earlier stud-
ies.8,9,16 While most studies showed no difference in influenza vaccination
rates between Whites and aggregated Asian Americans, we found that
Filipino Americans were significantly less likely to be vaccinated than
Whites.
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Concern about getting influenza had the strongest and most sig-
nificant association with receipt of influenza vaccine among Whites, African
Americans, Japanese Americans, and Filipino Americans. When unvacci-
nated individuals were asked for the main reason why they did not get
influenza vaccination in the past 12 months, the most common answer
given was that they did not need the vaccine. Respondents felt that they did
not need the vaccine because they believed they were not at risk of getting
influenza or they relied on other preventive measures. These findings
correspond with results from the 2001–2002 Medicare Current Beneficiary
Survey which reported that not knowing who should be vaccinated was the
leading reason for nonvaccination.17

We found notable variation in determinants of nonvaccination
among different racial/ethnic groups. Household income and perceived
severity of getting the flu were significant determinants of receipt of
influenza vaccine among African Americans only and not of other racial/
ethnic groups. This suggests that very low-income African Americans are
particularly at risk of nonvaccination and that a strategy emphasizing the
possible severe consequence of having the flu may be useful to increase
vaccination rates in the African American community.

On closer inspection, the vaccination rate disparity between Whites
and African Americans is not explained solely by demographic/socioeco-
nomic factors or perceived susceptibility and severity of getting the flu.
When respondents were asked for the main reason for nonvaccination,
African Americans were more likely than any other group to cite concern
over the influenza vaccine causing influenza or serious side effects. This
finding is supported by Hebert et al examined the 1995–1996 Medicare
Current Beneficiary Survey and found that among unvaccinated individu-
als, African Americans age 65 years and older were more likely to be con-
cerned over the possible negative outcomes of vaccination than Whites.18

Previous studies have revealed that African Americans place little trust in
government agencies, medical researchers, or health care providers stem-
ming from discrimination in the US health care system, and this lack of
trust may significantly hinder delivery of preventive care.19–21 Further
research will be needed to explore strategies to address African Americans’
concerns over the influenza vaccine.

Latinos mentioned structural barriers as the major factors keeping
vaccination rates low. In stratified multivariate analysis, health insurance
status was a significant determinant of influenza vaccination only among
Latinos. When asked for the main reason for nonvaccination, Latinos cited
access (i.e. do not know where to go, no transportation, no health care

18 JOURNAL OF COMMUNITY HEALTH



provider) and cost barriers more than any other racial/ethnic group did.
Bautista et al found that compared to Whites, Latinos were more likely to
report lack of transportation to vaccination sites and inability to afford
vaccination thus supporting our findings.22

Filipino Americans seemed to share many of the same barriers to
influenza vaccination as Whites and Japanese Americans. Originally the
difference in influenza vaccination rates between Whites and Filipino
Americans was only marginally significant, but the difference increased to
statistical significance when we controlled for covariates. In particular,
perceived susceptibility to the flu was the main covariate that generated an
increase to statistical significance. Although Filipino Americans were more
likely to be very concerned about contracting influenza than Whites, par-
adoxically they were less likely to be vaccinated. More research will be
needed to elucidate why flu vaccination rates among Filipino Americans is
disproportionate to their concern of getting influenza.

Our study was not population-based; we studied faith-based
parishioners aged 50 to 75 years in two cities, which limits our ability to
generalize our findings. However the 2002 General Social Survey found
that 60% of adults aged 50 to 75 years attended faith-based congregations
at least monthly, indicating that a sizable proportion of the adult popula-
tion can be reached through faith-based organizations. Many of the
findings of this study are consistent with the results of other large popu-
lation-based surveys, and we have no reason to suspect that the health
beliefs of parishioners regarding flu vaccination are any different from the
rest of the population.

In conclusion, our study offers four main policy implications for
increasing influenza vaccination rates in the United States. First, inter-
ventions to increase influenza vaccination rates should increase the general
effort to increase the public’s awareness of the seriousness of contracting
influenza. Second, we need ethnic specific strategies to address the issues of
mistrust by African Americans expressed in sentiments such as their con-
cern that the influenza vaccine causes influenza, and linguistically appro-
priate community outreach to Latinos to provide information on ways to
obtain free or low-cost flu vaccination. Finally, our study emphasizes the
importance of disaggregating Asian American and Pacific Islander sub-
groups to examine health and receipt of health care; notably the low vac-
cination rates among Filipino Americans were masked by the high rates
among Japanese Americans. Future interventions for influenza prevention
will need to be specifically designed to meet the unique barriers to vacci-
nation found in different racial/ethnic populations.
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