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Racial and Ethnic
Disparities in Uptake and
Location of Vaccination
for 2009-H1N1 and
Seasonal Influenza
Lori Uscher-Pines, PhD, Jurgen Maurer, PhD,
and Katherine M. Harris, PhD

To learn more about racial and

ethnic disparities in influenza vac-

cination during the 2009-H1N1

pandemic, we examined nationally

representative survey data of US

adults. We found disparities in

2009-H1N1 vaccine uptake be-

tween Blacks and Whites (13.8%

vs 20.4%); Whites and Hispanics

had similar 2009-H1N1 vaccination

rates. Physician offices were the

dominant location for 2009-H1N1

and seasonal influenza vaccina-

tions, especially among minorities.

Our results highlight the need for

a better understanding of how

communication methods and vac-

cine distribution strategies affect

vaccine uptake within minority

communities. (Am J Public Health.

2011;101:1252–1255. doi:10.2105/

AJPH.2011.300133)

Epidemiological data collected over the
past century suggest that racial and ethnic
minorities are at greater risk of contracting
seasonal and pandemic influenza––and of
experiencing more negative consequences as
a result––compared with Whites.1---3 Despite
this heightened risk, minorities in the United
States have historically been vaccinated for
influenza at rates as much as 15 to 18
percentage points lower than the rates for
Whites, reflecting access barriers, negative
attitudes toward vaccination, distrust of
the medical system, and perceived risk of
side effects.3---7

To minimize disparities in vaccine uptake
during the 2009-H1N1 pandemic, local public
health authorities adopted specifically targeted
outreach efforts to encourage 2009-H1N1
vaccination among minorities. These outreach
efforts included the use of alternative vaccina-
tion sites, such as retail clinics and school-
located clinics; engagement of faith-based or-
ganizations; and communication in multiple
languages and through ethnic media.8---10 Fur-
thermore, the federal government made
2009-H1N1 vaccine available free of charge,
to remove cost-related barriers to uptake.
However, local public health officials reported
disparities in uptake of 2009-H1N1 vaccine.11

To our knowledge, the only comparable,
published national data on this topic mea-
sured uptake through the first few weeks
of the vaccination campaign.12 To assess
whether targeted outreach to minority pop-
ulations during the 2009-H1N1 pandemic
succeeded in narrowing historical disparities
in influenza vaccination, we used national,
cross-sectional survey data measuring influ-
enza vaccination of adults to estimate uptake
of seasonal and 2009-H1N1 influenza
vaccination, vaccination location, and atti-
tudes toward influenza vaccination by race
and ethnicity.

METHODS

From March 5 to March 24, 2010, we used
an online research panel operated by Knowl-
edge Networks to field a nationally represen-
tative survey of US adults aged 18 years and
older (n=4040). Knowledge Networks recruits
panelists through a probability-based sampling
method that includes both online and offline
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households.13 To ensure diversity, we over-
sampled older panelists, Blacks, and Hispanics
(Table1). The completion rate among sampled
panelists was 73%. Respondents self-identi-
fied their race/ethnicity as White (non-His-
panic), Black (non-Hispanic), Hispanic, other,
or multiracial. Respondents who self-identi-
fied as other or multiracial (n=503) were
excluded from the analysis, for a final sample
of 3537. We used questions about age,
chronic health conditions, work as a health
care professional, and personal contact with
high-risk individuals to determine whether
a respondent was recommended for seasonal
vaccination or 2009-H1N1 influenza vaccina-
tion by the Centers for Disease Control and
Prevention’s Advisory Committee on Immu-
nization Practices.14

To determine vaccination status, we asked
survey respondents: ‘‘Have you received
a H1N1/swine [seasonal] flu vaccine this flu
season?’’ We report estimates of 2009-H1N1
and seasonal influenza vaccination, location
at which vaccination took place, and attitudes
toward influenza vaccination. All data were
weighted to produce nationally representa-
tive estimates adjusted for known selection
probabilities, sample stratification, nonre-
sponse, and Internet use before recruitment
into the panel.15 Pearson’s c2 test was used to
calculate P values. We assessed the robust-
ness of our bivariate results by estimating
logistic regression models of influenza
vaccination and vaccination location, con-
trolling for household income, insurance
status, age, gender, employment status, and

recommendation status. We used Stata ver-
sion 11 (StataCorp LP, College Station, TX) to
generate all statistics.

RESULTS

Whites were significantly more likely than
were Blacks to receive a 2009-H1N1 vacci-
nation (20.4% vs 13.8%; P = .02) and a
seasonal influenza vaccination (42.6% vs
32.2%; P=.004) during the 2009---2010 vac-
cination season (Table 2). Although Whites
were also more likely than were Hispanics to
receive a seasonal influenza vaccination
(42.6% vs 29.5%; P = .002), we found no
significant differences with respect to 2009-
H1N1 vaccination between Whites and
Hispanics (20.4% vs 18.6%; P= .62). The

TABLE 1—Sample Description: Knowledge Networks Panelists, United States, 2010

Characteristics

White (n = 1808) Black (n = 1141) Hispanic (n = 588)

Unweighted No. Unweighted % Weighted %a Unweighted No. Unweighted % Weighted %a Unweighted No. Unweighted % Weighted %a

Age, y

18–49 434 24 53 273 24 64 190 32 75

50–64 668 37 27 568 50 24 256 44 17

‡ 65 706 39 20 300 26 12 142 24 8

Gender

Women 882 49 49 719 63 55 299 51 47

Men 926 51 51 422 37 45 289 49 53

High-risk statusb

Recommended for seasonal vaccine 1623 90 78 1031 90 74 516 88 74

Recommended for H1N1 vaccine 582 32 37 487 43 47 225 38 48

Educationc

High school graduate 508 28 31 253 22 34 152 26 34

College graduate 594 33 31 360 32 19 161 27 14

Medical insurance

Uninsured 155 9 13 171 15 26 99 17 34

Currently insured 1642 91 87 964 85 74 483 83 66

Employmentc

Currently working 680 38 51 471 41 37 252 43 46

Retired 641 35 19 312 27 19 138 23 14

Household income, $c

< 25 000 334 18 18 315 28 44 102 17 24

> 75 000 593 33 33 285 25 17 195 33 19

aPoststratification weights are computed using data from the Current Population Survey and are adjusted for known sampling probabilities, sample stratification, and nonresponse to panel
recruitment and panel attrition.
bAdults recommended by the Advisory Committee for Immunization Practices for seasonal influenza vaccine were adults with certain chronic health conditions, adults aged > 50 years, pregnant
women, health care workers, and adults in contact with high-risk individuals. Adults recommended for 2009-H1N1 vaccine were all adults aged 18–24 years, adults aged 18–64 years with certain
chronic health conditions, health care workers, pregnant women, and adults in contact with high-risk individuals.
cColumns do not add up to 100% within this category because we did not include all subcategorical responses in the table.
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statistical significance of the uptake of
2009-H1N1 vaccination between Blacks and
Whites persisted when controlling for the
aforementioned covariates (odds ratio=0.67;
P= .05).

For vaccinated adults of all races, physi-
cian offices were the dominant site of 2009-
H1N1 and seasonal influenza vaccination.
Blacks were less likely than were Whites
to be vaccinated in retail clinics for both
2009-H1N1 (2.9% vs 12.4%; P= .001) and
seasonal influenza (3.7% vs 17.6%; P< .001).
The statistical significance of these differ-
ences remained when controlling for cova-
riates in multivariate models (results avail-
able from authors upon request). Hispanics
were less likely than were Whites to be
vaccinated for 2009-H1N1 (6.2% vs 18.8%;

P= .01) and seasonal influenza in the work-
place (10.5% vs 21.4%; P = .03), although
these differences were not statistically sig-
nificant in multivariate models.

Attitudes toward influenza vaccination dif-
fered by race and ethnicity. Both Blacks and
Hispanics were less likely than were Whites
to agree that vaccines are ‘‘safe in general’’
(P<.001), and Blacks and Hispanics were more
likely to agree that influenza vaccines can cause
people to get the flu (P=.02).

DISCUSSION

Our analysis showed that historic racial
and ethnic disparities in influenza vaccina-
tion persisted during the 2009-H1N1 pan-
demic, although their magnitudes varied

across groups and types of vaccination.
Most notably, we found that Hispanics and
Whites had similar vaccination rates for
2009-H1N1. Because the virus originated
in Mexico, this finding may in part be attrib-
utable to heightened awareness of 2009-
H1N1 within the Hispanic community. This
finding, however, is also consistent with
previous research suggesting that Hispanics
face cost-related barriers to vaccination,
which may have been addressed by offering
the 2009-H1N1 vaccine free of charge in
community settings.4

The lower vaccination rates for both sea-
sonal and 2009-H1N1 vaccine among Blacks,
on the other hand, may suggest that attitudinal
barriers such as historic distrust (often men-
tioned by unvaccinated Black adults)4 were

TABLE 2—Comparison of Influenza Vaccine Uptake, Location of Vaccination, and Vaccination Attitudes: Knowledge Networks

Panelists, United States, 2009–2010

White, % (95% CI) Black, % (95% CI) Pa Hispanic, % (95% CI) Pb

2009-H1N1 vaccination

Received 2009-H1N1 vaccine 20.4 (17.7, 23.0) 13.8 (9.3, 18.2) .02 18.6 (12.3, 24.8) .62

Received provider recommendation for 2009-H1N1 vaccine 21.5 (18.8, 24.2) 23.9 (18.6, 29.1) .43 22.2 (15.3, 29.2) .85

Location of 2009-H1N1 vaccinationc

Workplace 18.8 (13.1, 24.5) 11.5 (5.5, 17.5) .1 6.2 (1.0, 11.9) .01

Physician’s office 23.5 (18.1, 29.0) 39.0 (20.9, 57.0) .07 42.0 (22.6, 61.4) .04

Medical clinic/health center 12.1 (7.4, 16.8) 18.7 (8.9, 28.5) .19 12.3 (0, 26) .97

Retail setting 12.4 (7.6, 17.2) 2.9 (0.4, 5.3) .001 7.8 (1.3, 14.2) .3

Health department flu clinic 22.1 (15.8, 28.4) 7.7 (2.6, 12.7) .002 19.8 (5.4, 34.2) .76

Seasonal vaccination

Received seasonal vaccine 42.6 (39.2, 45.9) 32.2 (26.3, 38.1) .004 29.5 (22.3, 36.6) .002

Received provider recommendation for seasonal vaccine 33.0 (28.9, 36.1) 35.2 (29.5, 40.9) .49 26.2 (19.7, 32.8) .08

Location of seasonal vaccinationc

Workplace 21.4 (16.8, 25.9) 17.0 (9.0, 25.1) .57 10.5 (4.4, 17.0) .03

Physician’s office 35.1 (30.6, 39.6) 42.1 (31.2, 52.9) .31 41.8 (28.6, 55.3) .41

Medical clinic/health center 9.6 (6.7, 12.5) 10.8 (6.5, 15.0) .65 14.1 (2.7, 25.4) .39

Retail setting 17.6 (14.1, 21.2) 3.7 (1.4, 21.2) < .001 13.0 (5.0, 21.0) .54

Health department flu clinic 5.7 (3.7, 7.6) 8.4 (2.2, 14.6) .34 12.1 (0, 2.5) .19

Attitudes regarding vaccinationd

Being vaccinated against seasonal flu is safe 60.9 (57.4, 64.4) 52.2 (45.9, 58.6) .02 54.3 (46.1, 62.5) .14

Being vaccinated against H1N1/swine flu is safe 44.7 (41.2, 48.1) 40.6 (34.2, 47.0) .28 39.6 (31.6, 47.5) .25

Flu vaccines can cause people to get the flu 30.3 (27.0, 33.6) 38.3 (32.1, 44.6) .02 40.5 (32.5, 48.5) .02

Vaccines are safe in general 65.6 (62.1, 68.9) 51.6 (45.2, 57.9) < .001 55.2 (47.0, 63.5) .02

Note. CI = confidence interval.
aComparing Whites and non-Hispanic Blacks.
bComparing Whites and Hispanics.
cSubsample of vaccinated adults.
dStatistics correspond to percentage of adults who strongly agree or agree with the listed statements.
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not as easily overcome though targeted outreach
and making vaccinations available free of charge.
This conjecture is supported by literature show-
ing that Blacks are less likely to have positive
attitudes toward vaccination and to get vacci-
nated, even when vaccination is specifically
recommended.5 Furthermore, our results in-
dicated that physician offices were the dom-
inant vaccination site for seasonal and 2009-
H1N1 vaccine among all races, but Whites
were more likely to also use complementary
vaccination locations, such as health depart-
ment clinics and retail settings. Previous re-
search has demonstrated that retail clinics
serve communities with fewer Black resi-
dents and thus may not be effective at
alleviating vaccination-related disparities.16,17

Research has also suggested that offering mass
vaccination clinics of the type used in the 2009-
H1N1 response, in which several thousand peo-
ple received vaccine at a school or health de-
partment on a given date, may exacerbate
disparities because they require individuals to
actively seek vaccine.2

Although no comparable public data exist on
influenza vaccination uptake by race for the
2009---2010 influenza season, our results for
seasonal and 2009-H1N1 vaccination uptake
for all adults tracks closely (within 1 to 3
percentage points) with results from the Be-
havioral Risk Factor Surveillance System and
the National 2009 H1N1 Flu Survey.18,19 A
validation study conducted using data from
2004 through 2008 suggested that in the
past, our approach has yielded estimates of
influenza vaccination among racial and
ethnic minorities that were moderately
higher than were those derived from the
National Health Interview Survey.20 Thus,
our results should be interpreted as a conserva-
tive measure of disparities in influenza vaccina-
tion. As such, the substantial disparities in in-
fluenza vaccination rates we reported highlight
the need for a better understanding of how
various methods of communication and vaccine
distribution affect vaccine uptake within minority
communities. j
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