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Abstract

Background: The influence of health beliefs on human papillomavirus (HPV) vaccine acceptability have been
extensively documented in past research. However, studies documenting the generalizability of prior findings to
culturally diverse participants are lacking. The importance of generalizability studies is underscored by the
immense disparities in cervical cancer rates across ethnicities. Moreover, theory in cultural psychology suggests
that beliefs derived from personal expectations may not be the strongest predictors of intentions in individuals
socialized in collectivist cultures. The purpose of this research was to investigate the strongest predictors of
mothers’ intentions to vaccinate their daughters across three cultural groups: Hispanic, non-Hispanic white, and
African American.
Methods: One hundred fifty mothers were recruited from Public Health Department clinics in Milwaukee,
Wisconsin. Mothers were asked to answer measures that assessed personal and normative predictors of in-
tentions.
Results: Results indicated that predictors of vaccination intentions varied cross-culturally. Specifically, culture
moderated the influence of norms on intentions.
Conclusions: Interventions designed for Hispanics may be more effective if norms, rather than attitudes, are
targeted.

Introduction

Cervical cancer accounts for the death of approxi-
mately one-quarter million women in the world each

year. It is estimated that in the United States alone, 4000 women
die of the disease yearly.1 Most cervical cancers are caused by
the human papillomavirus (HPV), the most common sexually
transmitted disease (STD) in the United States.2,3 High-risk
resistant HPV strains 16 and 18 are recognized as precursors of
70% of cervical cancers. Two low-risk HPV strains, 6 and 11, are
associated with 90% of genital warts.3 In 2006, the U.S. Food
and Drug Administration (FDA) approved a three-dose vac-
cine to protect against HPV types 16, 18, 11, and 6.3 The Centers
for Disease Control and Prevention (CDC) recommends the
vaccine for preadolescent girls between the ages of 11 and 12
before the onset of sexual intercourse. Moreover, the CDC
recommends catchup vaccination for girls aged 13–26. Because
the HPV vaccine protects against only 70% of all cervical can-
cers, the CDC highlights the importance of continued cervical
cancer screening after vaccination. However, recent estimates
indicate that only 18% of U.S. girls in the target age group have
received the three-dose series.3–5

Health disparities have been identified in the incidence of
cervical cancer.2 Incidence is greater in Hispanic and African
American women compared to non-Hispanic white women.6

Research suggests that being an ethnic minority is associated
with high-risk HPV prevalence.7 In order to alleviate racial
and ethnic health disparities, it is necessary to understand the
most effective way to promote vaccine uptake in individuals
from diverse cultures.

Models of health behavior (i.e., Health Belief Model8)
suggest that individuals’ beliefs about the riskiness and se-
verity of a health threat, as well as their expectations about the
pros and cons of taking action, influence health-protective
behavior. For example, the belief that receiving the HPV
vaccine will effectively reduce the likelihood of contracting
HPV has been associated with willingness to receive the
vaccine. Also, the perceived likelihood of getting cervical
cancer and perceived negative side effects of the vaccine are
also significant predictors of vaccine uptake.5 In addition to
personal beliefs and outcome expectations, other models of
health behavior (i.e., Theory of Reasoned Action9) indicate
that norms (the opinions of significant others and the im-
portance assigned to those opinions) are important influences
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on people’s self-protective behaviors. For public health in-
terventions to effectively engage individuals of different cul-
tural groups, it is important to understand the potential
contribution of norms and personal expectations to behavior
change. Members from cultures oriented to the group (col-
lectivist cultures) perceive themselves as an extension of the
in-group, whereas members from cultures that emphasize
personal accomplishments and individual initiative (indi-
vidualist cultures) perceive themselves as unique and sepa-
rate from others.10 Consequently, decisions of individuals
who emphasize the group will tend to be organized around
the opinion of important others, and the decisions of indi-
viduals who emphasize individual uniqueness and agency
will tend to be based on personal opinions and attitudes. For
example, research has documented that norms compared to
attitudes are more important predictors of health-protective
behavioral intentions in Hispanics.11,12

Researchers have extensively studied parents’ and adults’
willingness to receive the vaccine and have their children
vaccinated. However, little has been done to understand the
generalizability of findings of HPV vaccine acceptance studies
to participants of diverse cultures.5,13 This is an important
topic because research suggests that culture may moderate
previously found associations. A recent study compared
predictors of HPV vaccine acceptance in non-Appalachian
and Appalachian women. Results indicate that for non-
Appalachian women, younger age, lack of a college degree,
and residency in a rural county were positively related to
vaccine acceptance. On the other hand, for Appalachian wo-
men, smoking and having children living at home predicted
vaccine acceptance, whereas being married predicted nonac-
ceptance.14 The results of this study indicate that a one-size
approach to promote behavior change may not fit all. Culture
matters when considering potential factors to target in public
health interventions. The emergence of cultural differences in
factors associated with vaccine acceptance suggests that tai-
loring interventions to culturally diverse populations could
help address health disparities in cervical cancer.

In light of the prevalent racial and ethnic health dis-
parities, lack of understanding of the cross-cultural variation
of factors that influence motivations to receive an HPV vac-
cine is an important caveat that needs to be addressed. The
purpose of the study is to understand the cross-cultural
variation of predictors of vaccination intentions among
Hispanic, non-Hispanic white, and African American moth-
ers of 9–17-year-old adolescent girls 4 years after licensure of
the HPV vaccine.

Materials and Methods

The study was approved by the Medical College of Wis-
consin Institutional Review Board. Our sample was one of
convenience. We recruited 150 mothers who where the parent
or legal guardian of a daughter who had not received the HPV
vaccine. Mothers were 50 Hispanic, 50 non-Hispanic white,
and 50 African American. In an attempt to control for
important demographic variables, such as income, education,
and insurance status, that may account for cross-cultural
differences, we recruited only mothers who were receiving
Women Infant and Children (WIC) federal program services
at one of four city Health Department clinics in Milwaukee,
Wisconsin. The eligibility requirements to receive WIC are

determined by the U.S. Department of Health. To be eligible
to receive WIC, women must be a) pregnant or the new mo-
ther of an infant up to age 5, b) resident of the state where she
is applying to receive WIC services, and c) between 100 and
185% of the federal poverty guidelines.

Mothers were approached while waiting to be seen by a
WIC program coordinator and asked if they would like to
answer a brief questionnaire that would determine their eli-
gibility to participate in the study. Mothers who volunteered
answered a brief screening questionnaire to check that they
met eligibility criteria. Mothers who self-reported being the
parents or legal guardians of a daughter between the ages of 6
and 19 who had not been vaccinated against HPV were asked
to participate in the study. All study materials were available
in English and Spanish.

Participants answered a demographic questionnaire as-
sessing age, number of children and their ages, education le-
vel, employment, and insurance status. Participants were also
asked if they had previously thought about vaccinating their
daughters against HPV and, if so, to name the place where
they heard about the HPV vaccine. Prior experience with
cervical neoplasia or cancer, HPV, or another sexually trans-
mitted infection (STI) was assessed by asking mothers to in-
dicate if they personally had been diagnosed with cervical
cancer or neoplasia, HPV, or another STI and if they knew
someone (friend or relative) who had been diagnosed. Re-
sponse options were yes and no.

Intention to vaccinate daughters was the main outcome
measure and was assessed with a measure that consisted of 5
items assessing intention to vaccinate, intention to convince
daughter to get the vaccine if she objected, intention to con-
vince a significant other if he or she objected, and intention to
talk to a pediatrician or healthcare provider about it. Response
options ranged from 1, definitely no, to 7, definitely yes. The
Cronbach alpha for the Hispanic group was 0.91, for the non-
Hispanic white group was 0.90, and for the African American
group was 0.88.

The personal predictors of intention to vaccinate daugh-
ters were also assessed. Perceptions of risk were assessed with
the following three items: How likely is your daughter to
acquire HPV in her lifetime? What are the chances that your
daughter will acquire HPV in her lifetime? and What is the
probability that your daughter will acquire HPV in her life-
time? Response options for the first 2 items ranged from 1,
very unlikely=almost zero, to 7, very likely=almost certain.
Response options for the third item ranged from 0 to 100% in
increments of 10. The first two items assessing risk percep-
tions were combined to form one scale. We included a slight
variation in wording (e.g., likely vs. chances) in an attempt
to capture slight variations in participants’ nonquantitative
estimates of risk. Interitem correlations were 0.87 for the
Hispanic group, 0.93 for the non-Hispanic white group, and
0.84 for the African American group.

Perceived benefits of vaccinating daughters were assessed
with the following item: ‘‘How effective is the vaccine in
protecting against HPV? Response options ranged from 1, not
at all, to 7, very much. Severity of acquiring HPV were as-
sessed with the following three items: If your daughter ac-
quired HPV, how severe would the consequences be? How
traumatic would it be for your daughter? How embarrassed
would your daughter be? Response options ranged from 1,
not at all, to 7, very much. Interitem correlations were 0.91 for
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the Hispanic group, 0.90 for the non-Hispanic white group,
and 0.88 for the African American group.

Barriers against vaccinating daughters were assessed with
a variety of items asking about the potential side effects of the
vaccine, worry that vaccination will lead to early initiation of
sexual relations, more sexual activity, discouragement from
engaging in other cancer-prevention activities such as cervical
cancer screening, number of required vaccine shots, vaccine
cost, and daughters’ fear of vaccination. Response options
ranged from 1, not at all, to 7, very much. Because of low
interitem correlations, only the 2 items that assessed sexual-
related barriers were combined to form one scale. Interitem
correlations were 0.77 for the Hispanic group 0.86 for the
non-Hispanic white group, and 0.87 for the African American
group. The rest of the items assessing barriers were included
in the analyses as individual predictors.

Normative predictors were assessed with the following
item: How many of your friends’ daughters have been vac-
cinated against HPV? Response options were none of them,
some of them, almost all, and all of them. The extent to which
the decision to vaccinate was shared was assessed with the
following item: How much of the decision to vaccinate your
daughter is up to you? Response options ranged from 1, not
up to me, to 7, entirely up to me. This question was followed
with an open-ended question that asked participants to state
their relationship with the person with whom they shared the
decision.

We first conducted a series of regression equations to un-
derstand if norms predicted additional variation, beyond that
predicted by prior experience with HPV, neoplasia, and other
STIs and barriers and health beliefs, in intention to vaccinate
daughters across ethnic groups. Thus, we conducted separate
multivariate blocked linear regressions for each ethnic group.
In step one, we entered the variables that assessed prior ex-
perience with HPV, cervical neoplasia or cancer, and an STI
using the forced entry procedure. Our rationale for entering
prior experience with HPV, cervical neoplasia, or other STIs in
the first step was to determine if barriers to vaccination and
health beliefs predicted additional variation above and be-
yond prior experience. In the second step, we entered all the
barriers to vaccination and health beliefs. In the third step of
the equation, we entered norms. We entered norms in the last
step of the equation to understand the percentage of variance
that norms would account for after all the hypothesized var-
iables had been included in the model. Our intent was to
understand whether normative aspects may contribute dif-
ferently to the behavioral intentions of members of certain
cultural groups.

We conducted a final analysis to formally test whether
culture (Hispanic, non-Hispanic white, and African Ameri-
can) moderates the expected relationship between intention to
vaccinate daughters and norms, and we followed the proce-
dure recommended by Cohen et al.15 and created two dummy
codes for the variable ethnic group. The first code compared
African Americans with Hispanics and non-Hispanic whites.
Consequently, African Americans were coded 1, and the other
two groups were coded 0. The second code compared His-
panics with African Americans and non-Hispanic whites
Consequently, Hispanics were coded 1, and the other two
groups were coded 0. We conducted a blocked hierarchical
regression analysis to predict vaccination intentions by en-
tering in the first step of the equation education and insurance

status, as there were significant differences in these variables
as a function of ethnicity; We then entered codes, norms, and
the products of each of the codes and norms in the second step
of the equation. The significance of higher-order terms inde-
pendent of first-order terms would suggest the presence of
interactions and would lend support to findings obtained
when analyses are conducted separately for each ethnic
group.

Results

Mothers’ mean age was 33.72 (standard deviation [SD]
7.95). Mothers reported a mean of 3.38 (SD 1.42) children, with
a mean age of daughters of 10.94 (SD 4.01) years. Table 1
displays demographic characteristics by ethnic group. As
Table 1 shows, our attempt to control for demographic dif-
ferences by recruiting mothers who were receiving WIC ser-
vices was ineffective. We expected more homogeneous
samples, and chi-square analyses comparing demographics
across ethnic groups revealed statistically significant differ-
ences in insurance status (chi-square¼ 49.42, df¼ 6, p< 0.001)
and education level (chi-square¼ 24.89, df¼ 8, p< 0.01). His-
panic mothers were less likely to be insured and more likely to
have had only high school education than both white and
African American mothers.

Table 2 displays participants’ prior experience with HPV,
cervical neoplasia or cancer, and STIs by ethnic group. Chi-
square analyses comparing prior experiences across ethnic
groups revealed statistically significant differences in know-
ing a relative or friend who had been diagnosed with cervical
cancer or neoplasia (chi-square¼ 6.90, df¼ 2, p< 0.05) and in
knowing a relative or friend who had been diagnosed with
an STI (chi-square¼ 20.06, df¼ 2, p< 0.001). Non-Hispanic

Table 1. Demographic Variables

Stratified by Ethnic Group

Ethnic group

Hispanic

Non-
Hispanic

white
African

American p

Employment
status

NS

Employed 67% 75% 64%
Unemployed 25% 24% 30%
Retired 6% — 6%

Insurance status <0.001
Don’t have 43% 8% 4%
Medicaid

or state
23% 18% 58%

Private 6% 11% 7%
Education <0.01

Grade 0–12 82% 57% 40%
Technical

school
6% 4% 8%

1–3 years
college

6% 22% 42%

Bachelors
degree

6% 14% 8%

Postgraduate — 1% 1%

Some proportions do not add to 100% due to missing data.
NS, not significant.
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white and African American mothers were more likely than
Hispanic mothers to know a relative or friend who had been
diagnosed with cervical cancer or neoplasia and an STI.

Fifty-five percent of Hispanic mothers (n¼ 27), 50% of Af-
rican American mothers (n¼ 25), and 70% of non-Hispanic
white mothers (n¼ 33) said they had previously thought
about vaccinating their daughters. Across the groups, the
majority reported that the primary source of information
about the HPV vaccine was televised advertisements from a
pharmaceutical company (62% of Hispanics, 76% of non-
Hispanic white women, and 87% of African Americans). Fifty-
five percent of Hispanic, 57% of African American, and 45% of
non-Hispanic white mothers reported sharing vaccination
decisions with either their daughter, the father of their
daughter, or both.

Table 3 presents the results of the first set of analyses for
each ethnic group. For Hispanic mothers, norms was the
only variable that predicted vaccination intentions. For non-
Hispanic white mothers, knowing a relative or friend who has
been diagnosed with cancer or neoplasia was a significant
predictor of intentions (b¼ 0.33, p< 0.01), as were the fol-

lowing barriers and health beliefs: perception that vaccination
would lead to increased sexual risk taking (b¼�0.45,
p¼ 0.06), potential side effects of the vaccine (b¼�0.37,
p< 0.01), and perception of vaccine effectiveness (b¼ 0.52,
p< 0.001). Norms, however, did not predict additional
variation in vaccination intentions in non-Hispanic white
mothers. For African American mothers, a prior diagnosis of
an STI was a significant predictor of intentions (b¼ 0.38,
p< 0.05), as were the following barriers and health beliefs:
perception that the vaccine could lead to a decrease in other
cervical cancer prevention efforts (b¼ 0.74, p¼ 0.07), and
perception of daughter’s risk of contracting HPV (b¼ 0.36,
p¼ 0.05). Contrary to our hypothesis and similarly to non-
Hispanic white mothers, norms did not predict additional
variation in the vaccination intentions of African American
mothers.

Finally, the results of our formal moderation analysis re-
vealed that insurance and education status did not emerge as
significant predictors (R2¼ 0.00, p¼ 0.55), and only the in-
teraction term composed of the code comparing Hispanics
with the other two ethnic groups and norms (R2¼ 0.11,
b¼ 0.33, p¼ 0.02) emerged as significant (Fig. 1). As Figure 1
shows, at 1 SD above the mean for norms, intentions to vac-
cinate daughters increased significantly for the Hispanic
group only (r¼ 0.51, p< 0.05).

Discussion

Prior research has documented extensively the importance
of personal health beliefs and outcome expectations as pre-
dictors of intentions and uptake of HPV vaccination. How-
ever, research on the generalizability of such findings to ethnic
minority populations is lacking. In light of the ethnic health
disparities in cervical cancer rates and research suggesting
that norms may be an important predictor of intentions in
members of collectivist cultures, the purpose of this study was
to investigate whether norms predicted vaccination intentions
above and beyond health beliefs and prior experience with
HPV, cervical cancer or neoplasia, or another STI. Our study
suggests that additional factors than those derived from
personal expectations may need to be targeted in interven-
tions aimed at promoting vaccination among Hispanics.

Table 2. Percentages of Participants with Prior

HPV-Related Experience by Ethnic Group

Ethnic group

Hispanic

Non-
Hispanic

white
African

American p

Diagnosis of HPV for self 10% 17% 8% NS
Know other who had

HPV diagnosis
55% 34% 18% NS

Diagnosis of cancer
for self

2% 11% 2% <0.05

Know other who had
cancer diagnosis

16% 38% 37% <0.001

Diagnosis of STI for self 14% 19% 33% NS
Know other who had

STI diagnosis
24% 66% 61% NS

HPV, human papillomavirus; STI, sexually transmitted infection.

Table 3. Hierarchical Regression Equations

for Intentions Stratified by Ethnic Group

Steps in equation R R2 R2D p

Hispanic
1. Prior experience with HPVa 0.26 0.06 0.06 0.90
2. Barriers and health beliefs 0.56 0.31 0.24 0.65
3. Norms 0.70 0.50 0.17 0.02*

Non-Hispanic white
1. Prior experience with HPV 0.40 0.15 0.15 0.40
2. Barriers and health beliefs 0.86 0.73 0.60 0.00*
3. Norms 0.86 0.73 0.00 0.49

African American
1. Prior experience with HPV 0.60 0.37 0.37 0.01*
2. Barriers and health beliefs 0.80 0.64 0.27 0.09
3. Norms 0.80 0.64 0.00 0.67

aThe variable, Prior experience with HPV, refers to participants’
prior experience with HPV, neoplasia, or other STIs as a result of a
diagnosis for self or close other.

*p< 0.05.
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FIG. 1. Intentions to vaccinate as a function of ethnic group
and social norms. Social norms predicted intentions in the
Hispanic group only. Vaccination intentions ranged from 1,
not at all, to 7, very much. *p< 0.05.
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Overall, the findings of this study are consistent with prior
studies in that experience with cervical cancer or neoplasia
and personal health beliefs, such as beliefs about vaccine side
effects and effectiveness, predict vaccination intentions in
non-Hispanic white mothers. Chao et al.16 observed a modest
association between prior experience with STIs and HPV
vaccine uptake in a large representative sample. However, it
seemed that ethnicity acted as a moderator, as an inverse as-
sociation was observed for African Americans and an en-
hanced effect was seen for Asian Americans. These findings
point to the importance of stratifying analyses by ethnicity or
culture to uncover potential cultural variation in important
predictors of vaccination.

In our study, the perception that the vaccine would lead to
increased sexual risk taking predicted vaccination intentions
only in non-Hispanic white mothers. Past research has pro-
duced conflicting findings about the influence on vaccination
intentions of the belief that vaccination would lead to sexual
disinhibition. Because many controversies surrounding HPV
vaccination stem from this very issue, Brewer and Fazekas13

attempted to provide an answer through a meta-analysis.
Because of the small number of studies available at the time,
however, a conclusive answer could not be found. To date,
more research has been conducted, and the time may be ripe
to attempt to answer this question again.

In our study, the belief that the vaccine would lead to a
decrease in other behaviors that protect against cervical can-
cer, such as screening, emerged as a deterrent of vaccination
intentions among African American mothers. The relation-
ship between mothers’ attitudes toward other cervical cancer
prevention efforts and vaccination intentions deserves further
attention. To our knowledge, one study16 found an associa-
tion between mothers’ own Papanicolaou uptake and attitude
toward vaccination. Mothers who are screened frequently
have a more positive attitude toward vaccination, although
we do not know the mediating mechanisms. Our study sug-
gests that future research should seek to identify the interre-
lationships among mothers’ attitude toward cervical cancer
screening, beliefs about the influence of vaccination on
screening, and intentions to vaccinate. These factors could be
fruitful targets of future interventions to promote vaccine
uptake. This is a key issue because of the importance of con-
tinued cervical cancer screening after vaccination.

Our findings also shed light on the influence of social
norms, an important contributor to health decision making
that has been understudied in HPV vaccination research. As
hypothesized, social norms emerged as the strongest pre-
dictor of intentions in Hispanics. This finding supports our
hypothesis that aspects other than those derived from per-
sonal health beliefs may be strong contributors to intentions
in cultures that emphasize the in-group. Contrary to our
expectations, however, we did not find an association be-
tween norms and intentions in African Americans, a culture
that also emphasizes the in-group.17 In African Americans,
personal experience with an STI was the strongest contrib-
utor to vaccination intentions. Although we did not find an
association between norms and intentions in African
American mothers, the association between intentions and
prior experience with an STI underscores the importance of
studying the influence of highly salient contextual factors
particular to certain ethnic groups on health-related deci-
sions. STIs are a salient aspect for African Americans because

they disproportionately affect the African American com-
munity. The HPV vaccine protects against the most common
STI, and public health interventions targeting African
Americans that highlight this fact may be more persuasive
than those that only highlight the protection that the vaccine
offers against cervical cancer. This speculation is supported
further by the association found between perceptions that
daughters are at risk of contracting HPV and vaccination
intentions in African American mothers.

Our study has several limitations. First, we used a small
convenience sample at one point in time. This limitation re-
stricts the generalizability of our results. Consequently, our
recommendations should be taken with caution until sup-
ported by further research. Second, we focused on intentions
to vaccinate rather than on actual vaccine initiation and
completion. Third, gender may moderate the associations of
theoretical tenets and intentions, and we only surveyed
mothers. Fourth, our measures of prior diagnosis of cervical
neoplasia or cancer and STIs were self-report and, thus, may
have been subject to social desirability effects. Finally, al-
though we attempted to control for demographic factors, such
as income, by recruiting mothers who were receiving WIC
services, demographic differences were present in education
level and insurance status. Moreover, we did not measure
actual income and key cultural constructs, such as collectiv-
ism. Future studies should recruit a random stratified sample
from each ethnic group, use a longitudinal design to study
vaccine initiation and completion, include other key decision
makers, and assess such important demographic factors as
income, and key cultural constructs to investigate plausible
moderation and mediation effects.

Our findings may have important implications for the de-
sign of culturally tailored interventions to promote HPV
vaccination. Our study suggests that interventions designed
for Hispanics may be more effective if they target norms, ra-
ther than attitudes. Whereas interventions designed for Afri-
can Americans may yield better results if designed to target
perceptions of HPV risk. Social network interventions that
have been shown to successfully modify norms and risk
perceptions in HIV=AIDS research18,19 may be particularly
suitable to promote uptake of the HPV vaccine in Hispanic
and African American populations.
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