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Abstract

This study aims to examine the factors associated with the level of HPV infection and HPV vaccine awareness among rural
African Americans living in the Black Belt region of Alabama. A cross-sectional survey on cancer screening and health
behaviors was conducted in the Black Belt region of Alabama. Adults (18 years or older) recruited through convenience
sampling completed the self-administered survey. Binary logistic regressions were conducted to identify factors associated
with HPV infection and HPV vaccine awareness among African American participants. Slightly more than half of the par-
ticipants were aware of HPV (62.5%) and HPV vaccine (62.1%). Married or partnered participants had lower awareness of
HPV or HPV vaccine. Family cancer history and self-reported health status were positively associated with both HPV and
HPYV vaccine awareness. In addition, employment was positively associated with HPV awareness, and participation in social
groups was positively associated with HPV vaccine awareness. Tailored educational interventions that consider our findings
might increase HPV and HPV vaccine awareness and contribute to better vaccine uptakes.

Keywords Human papillomavirus (HPV) awareness - HPV vaccine awareness - African American - Black Belt Region -
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Introduction

Human papillomavirus (HPV) is the most prevalent sexu-

ally transmitted infection in the United States (US), with
nearly 80 million individuals currently infected, and about

= ;[;rr:h];oug)hawaii.edu 14 million new cases each year [1]. Although most HPV
Hee Yun Lee i?fections .resol\./e themselves with.in 2 years, persistent higf.1—
hlee94 @ua.edu risk HPV infection can cause cervical cancer, other anogeni-
Cho Rong Won tal cancers, and oropharyngeal cancer in both women and

men, contributing to nearly 35,000 cancer cases annually [2].
First approved for use in the US in 2006, the HPV vaccine
prevents more than 90% of HPV-attributable cancers [2].
However, 2019 data showed low vaccine uptake, with only
54% of adolescents (13—17 years old) [3] and only 21.5% of
young adults (18-26 years old) completing recommended
dosages [4]. Moreover, HPV vaccination among individu-
als in the southern US and those living in rural settings are
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even lower [3, 5, 6]. Hence, a deeper exploration of factors
influencing HPV vaccine uptake in rural, southern areas is
needed.

Previous studies indicate that awareness and knowledge
of HPV and the HPV vaccine are associated with vac-
cine acceptance and uptake [7-10]. Recent data using a
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nationally representative sample found that only 66% of
US adults had heard of HPV and the HPV vaccine [11].
Studies examining urban and rural differences have found
that rural residents were less likely to be aware of HPV
and HPV vaccine than urban counterparts [12, 13].

The literature also suggests that demographics and
health-related factors influence HPV and HPV vaccine
awareness and knowledge. For example, relevant socio-
demographics associated with lower HPV and vaccine
awareness/knowledge include being male, older age,
unemployed, unskilled laborer, having lower educational
attainment, low income, and not having children [11, 12,
14-16]. Moreover, many health indicators, such as better
self-reported health status, having health insurance cover-
age, and a child having a primary care provider, have been
associated with greater HPV and HPV vaccine awareness
and knowledge [14, 15].

These factors warrant attention, especially for resi-
dents of Alabama, a Southern state with many rural
areas, according to the Alabama Rural Health Associa-
tion (2018). In health-related data, rural is defined as “all
population, housing, and territory not included within a
United States Census Bureau Alabama Urbanized Area
of 50,000 or more people” [17]. Alabama has one of the
highest rates of cervical cancer incidence in the US (9.6
vs. 8.0 per 100,000 nationally), with exceptionally high
rates in the state’s “Black Belt” counties [18]. This region
in Alabama is part of a national Black Belt region in the
U.S, spanning from Texas to Virginia, named for the rich,
fertile soil and subsequent agriculturally based economy
[19]. Today, however, counties in Alabama’s Black Belt
are also noted as very rural, with large proportions of
African American residents and high socioeconomic and
health disparities [20, 21]. Socioeconomic factors include
high rates of poverty and unemployment, low education
levels, and poor access to education [20-22]. Health indi-
cators include poor overall health, no private or public
health insurance, high rates of adverse health outcomes
(e.g., stroke, chronic diseases), high cancer mortality rates,
low HPV vaccine uptake, and low access to social ser-
vices, education, and medical care [20-23]. These dispari-
ties are all common predictors of HPV and HPV vaccine
awareness and knowledge [22, 23], suggesting Blackbelt
residents may be at risk.

Although rural-urban differences in HPV and HPV vaccine
awareness are reported, few studies have thoroughly examined
the higher at-risk population or Southern rural African Ameri-
cans. This study aims to examine HPV and HPV vaccine aware-
ness and associated factors among rural, Southern African
Americans. The findings will inform rural-specific approaches
among similar at-risk populations and strategies to optimize
HPV vaccination and prevent many HPV-associated cancers.

Methods
Data Collection

Self-administered surveys on cancer screening and health
behavior were completed by participants in Livingston city
and Selma city in Alabama. Livingston city is located in
Sumter County, Alabama, and Selma City is located in Dal-
las County, Alabama. Sumter county and Dallas country are
two of eighteen counties of the Black Belt Region of Ala-
bama. A convenience sample strategy was applied during the
data collection. Study eligible included African-American
individuals aged 18 and older.. Two community liaisons who
previously worked as health professionals in the targeted
community led the data collection. The liaisons advertised
the survey events using phone calls and emails. Surveys
were read to participants with low literacy, and research-
ers recorded responses. Due to limited technology literacy
among participants, paper surveys were used with subse-
quent data entry into Qualtrics. Participants received $15 for
completing the survey. In total, 257 individuals completed
the survey, and non-African American participants were
excluded (N=224). Written consent forms were obtained
from all participants and this study was approved by the
Institutional Review Board from the first author’s institution
(Protocol ID:18-045-1202).

Dependent Variables

The primary dependent variables were HPV and HPV vac-
cine awareness, measured by two yes-or-no questions in the
survey: “Have you heard of HPV?” and “Have you heard of
HPYV vaccine?” (0=no, yes=1).

Independent Variables

Socio-demographics, perception of race affecting healthcare
quality, healthcare resources, participation in social groups,
and health-related factors were included as independent
variables.

Socio-demographics

These variables included age (0=18-49 years old,
1 =50 years old and over), gender (0 =male, 1 =female),
marital status (0 =single, separated, widowed, or
divorced, 1 =married or partnered), educational attain-
ment (0 =below bachelor’s degree, 1 =bachelor’s degree
or above), and employment status (0 =unemployed,
1 =employed), all of which were analyzed as dichotomous
variables. Participants reported their annual household
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income range by selecting from the following options:
1 =$0-$9,999, 2=$10,000-$14,999, 3=$15,000-$19,999,
4 =$20,000-$34,999, 5=$35,000-%$49,999,
6=3%$50,000-$74,999, 7=more than $75,000. Income was
analyzed as a continuous variable, ranging from 1 to 7.

Perception of Race Affecting Healthcare Quality

Participants were asked in the survey, “Do you think your
race affects the quality of healthcare that you receive?”
(0=no, 1 =yes).

Healthcare Resources

Having a usual place for healthcare and having a primary
physician were analyzed dichotomously (0 =no, 1 =yes).

Participation in Socializing Groups

Participants were asked if they participated in any socializ-
ing group, such as a club or religious group (0=no, 1 =yes).

Health-Related Factors

Self-reported health status, family cancer history, and the
number of medical conditions were included in health-
related factors. Participants rated their current health with
a single item that asked, “How would you rate your health
at the present time?” Responses were “very poor,” “poor,”
“fair,” “good,” and “excellent or very good.” The final vari-
able was obtained by dichotomizing the original variable:
0 =very poor/poor/fair, 1 = good/excellent, or very good.
For family cancer history, participants were asked, “Have
any of your family (parents, grandparents, siblings, or close
relatives) ever had cancer of any kind?” (O=no, 1 =yes).
Participants were also asked, “What types of disease do you
suffer from, high blood pressure/diabetes/cardia disorder/
stroke/arthritis/asthma and lung disease/gastrointestinal dis-
orders?”. The number of diseases that participants reported
was analyzed as a continuous variable, ranging from 0 to 7.

Data Analysis

Descriptive analysis was conducted to describe the char-
acteristics of independent variables and levels of HPV and
HPV vaccine awareness. Bivariate analysis was employed to
examine unadjusted associations between each independent
variable and awareness of HPV and HPV vaccine, respec-
tively. Lastly, two sets of binary logistic regression were con-
ducted to examine the adjusted relationship between HPV/
HPYV vaccine awareness and socio-demographic perception
of race affecting healthcare quality, healthcare resources,
participation in social groups, and health-related factors.

@ Springer

Results
Description of Independent Variables

As shown in Table 1, more than half of the participants
were older than 50 (57.6%), three-quarters were female
(73.7%), and around 37.9% were married or partnered.
Only one-quarter of respondents had a bachelor’s degree
or above (25.9%), and less than 35.7% of participants were
employed. Participants tended to have low to moderate
income (mean=1.63, SD=1.20, range=01-7). Around 40%
of respondents reported that their race affected the quality of
healthcare they received (41.5%). The majority of partici-
pants had a usual place for healthcare (82.1%), had a primary
physician (87.1%), and participated in a socializing group
(79.1%). Almost three-quarters of participants reported hav-
ing a family member who had cancer (74.5%) and reported
their health status as good/very good/excellent (78.1). The
average number of medical conditions among participants
was 1.54 out of 6.

HPV and HPV Vaccine Awareness

In Table 1, participants reported moderate rates of awareness
of HPV (62.5%) and HPV vaccine (62.1%). Gender, educa-
tion, employment, primary physician, participation in social-
izing groups, family cancer history, and self-reported health
status were significantly associated with both HPV and HPV
vaccine awareness (p <0.05). Additionally, the usual place
for healthcare was significantly associated with awareness
of HPV but not the HPV vaccine (p <0.05).

Factors Associated with HPV and HPV Vaccine
Awareness

Table 2 shows factors associated with HPV and HPV vaccine
awareness, respectively. Marital status, family cancer history,
and self-reported health status were significantly associated
with both HPV and HPV vaccine awareness. Participants
who were married or partnered were less likely to have heard
of HPV (OR=0.17, CI=0.05-0.53, p <0.05) or the HPV
vaccine (OR=0.17, CI=0.06-0.53, p <0.05). Participants
who reported family cancer history were also more likely
to be aware of HPV (OR=3.14, CI=1.01-9.80, p <0.05)
and the HPV vaccine (OR=3.82, CI=1.27-11.48, p<0.05).
Lastly, self-reported health status was also positively related
to HPV awareness (OR=5.58, CI=1.86-16.78, p <0.05)
and HPV vaccine awareness (OR=7.15, CI=2.42-21.17,
p <0.05). Employment was only significantly associated
with HPV awareness while participating in a socializing
group only significantly predicted HPV vaccine awareness.



Journal of Racial and Ethnic Health Disparities (2024) 11:808-814

811

Table 1 Descriptive information, HPV and HPV vaccine awareness among participants (N =224%)

All Heard of HPV (Yes) Heard of Heard of HPV Heard of HPV
HPV (Yes/  vaccine (Yes) vaccine (Yes/
No) No)
N (%)° n (%) p-value® n (%) p-value
Total 224 140 (62.5) 139 (62.1)
Age 1849 yrs 93 (41.5) 67 (73.6) 0.695 68 (74.7) 0.419
>50 yrs 129 (57.6) 72(67.9) 70 (64.8)
Gender Male 59 (26.3) 27 (51.8) 0.000%** 26 (49.1) 0.000%**
Female 165 (73.7) 113 (77.4) 113 (76.4)
Education <Bachelor’s degree 149 (66.5) 84 (64.6) 0.007%* 85 (63.9) 0.044*
> Bachelor’s degree 58 (25.9) 47 (83.9) 45 (80.4)
Marital status Single, separated, wid- 132 (58.9) 87 (75.0) 0.731 89 (74.8) 0.287
owed, or divorced
Married or partnered 85 (37.9) 53 (69.7) 50 (65.8)
Race affecting healthcare quality No 126 (56.3) 75 (69.4) 0.745 71 (64.5) 0.222
Yes 93 (41.5) 62 (721) 65 (74.7)
Employment No 135(60.3) 74 (63.8) 0.007%* 75 (63.0) 0.025%
Yes 80 (35.7) 63 (81.8) 61 (79.2)
Usual place for healthcare No 37 (16.5) 17 (52.4) 0.004%* 19 (55.9) 0.069
Yes 184 (82.1) 121 (74.7) 118 (71.5)
Primary physician No 28 (12.5) 10 (41.7) 0.0071 #** 10 (41.7) 0.000%**
Yes 195 (87.1) 129 (74.6) 128 (72.7)
Participation in socializing No 47 (61.0) 55 (60.4) 0.002%* 47 (59.5) 0.0071 #**
group Yes 87 (79.1) 100 (80.0) 86 (77.5)
Family cancer history No 33 (60.0) 39 (59.1) 0.015%* 32 (56.1) 0.002%*
Yes 105 (74.5) 119 (75.3) 105 (73.9)
Self-reported health status Very poor/poor/fair 40 (58.0) 46 (59.0) 0.002%* 39 (56.5) 0.004%*
Good/very good/excellent 100 (78.1) 116 (78.4) 100 (76.3)
Mean (SD)® Mean (SD) p-value® Mean (SD) p-value
Household income (range 0-7) 1.63 (1.20) 1.72(1.14) 0.444 1.71 (1.09) 0.389
Number of medical conditions (range 0-6) 1.54 (1.36) 1.42(1.35) 0.301 1.44 (1.40) 0.309

*The total sample size of the study may not be the same as the total sample size of the survey due to missing values

"Means (SD) for continuous variables and n (%) for categorical variables

“T-test for continuous variables and y for categorical variables
*p<0.05; *#p <0.01; ***p <0.001 (in bold)

Participants who were employed were more likely to be
aware of HPV (OR=4.10, CI=1.15-14.56, p <0.05), and
participants who participated in socializing groups had a
higher likelihood of hearing of HPV vaccine (OR =3.40,
CI=1.29-8.94, p <0.05).

Discussion

This study adds to the body of literature assessing HPV
and HPV vaccine awareness among rural Southern African
Americans and factors associated with awareness. Overall,
respondents had low awareness of HPV (62.5%) and the
HPV vaccine (62.1%)—Dboth lower than national estimates
(66% for both HPV and HPV vaccine awareness) [11]. As

reported in previous studies, these findings highlight that
the existing vulnerability of rural regions, such as lack of
resources, poverty, and low education, influences low aware-
ness of HPV [22, 23]. Age may have contributed to these
results since the majority of participants were older than
50, and older age has been reported as a predictor of low
awareness in previous studies [15, 16]. However, efforts to
educate about HPV and the HPV vaccine, even among older
populations, are needed to prevent many HPV-associated
cancers. This knowledge could be passed down to younger
generations to increase vaccine uptake at the recommended
ages of 11-12 years old [1].

Our results report consistent predictors for HPV aware-
ness and HPV vaccine awareness, although having a primary
physician was only associated with greater HPV vaccine
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Table 2 Binary logistic
regression on predictors of HPV
and HPV vaccine awareness

Odds ratio

HPV awareness HPV vaccine awareness

Age (ref =18-49yrs) 0.56 0.36
> 50yrs (0.18, 1.73) 0.12,1.14)
Gender (ref=male) 2.64 1.83
Female (0.878.07) (0.60, 5.60)
Education (ref =under bachelor’s degree) 2.25 1.19
Bachelor’s degree or above (0.69, 7.34) (0.40, 3.60)
Marital status (ref =single, separated, widowed, or divorced)  0.17%% 0.17%*
Married or partnered (0.05, 0.53) (0.06, 0.53)
Perception of race affecting healthcare quality (ref=no) 0.89 1.40
Yes (0.35,2.31) (0.55,3.56)
Employment (ref =no) 4.10% 2.52
Yes (1.15, 14.56) (0.75, 8.50)
Income 1.08 1.21

(0.69, 1.68) (0.77, 1.89)
Usual place for healthcare (ref =no) 1.69 0.94
Yes (0.35, 8.13) (0.17,4.97)
Primary physician (ref =no) 1.28 4.61
Yes (0.21,7.62) (0.78, 27.40)
Participation in socializing group (ref=no) 2.66 3.40%
Yes (0.99, 7.15) (1.29, 8.94)
Family cancer history (ref =no) 3.14% 3.82%
Yes (1.01, 9.80) (1.27,11.48)
Self-reported health status (ref =very poor/poor/fair) 5.58%% 7.15%%*
Good/very good/excellent (1.86, 16.78) (2.42,21.17)
Number of medical conditions 1.15 1.14

(0.76, 1.75) (0.77,1.71)
Number of observation 145 147
Nagelkerke R square 0.367 0.383
Hosmer and Lemeshow test 0.771 0.831

*p<0.05; *p <0.01; **¥*p <0.001

awareness. Consistent with previous research, marital,
employment, health status, and primary physician existence,
were associated with HPV awareness [14—16]. Our findings
found that a lack of HPV and HPV vaccine awareness was
associated with being married. Although previous literature
does not provide an explanation for this finding, the reason
may be that those who are married or partnered—with a
stable sexual partner—are at lower risk of HPV infection
and might not be the main target population for HPV edu-
cation. Also, it has been only 15 years since the promotion
for the prevention of HPV [2], suggesting a possible lack
of awareness among individuals who are older and/or mar-
ried. Higher awareness among employed individuals may be
associated with having employer-provided health insurance,
allowing affordable healthcare visits at which individuals
can receive education from their providers. Our study found
that better self-reported health status was associated with
both HPV and HPV vaccine awareness. In contrast, studies
documenting the relationship between self-reported health
status and awareness of HPV and HPV vaccine found that

@ Springer

self-reported health status was positively associated with
HPV knowledge among African Americans [24]. Health
indicators suggest that distributing information via physi-
cians is an effective educational method to the public, espe-
cially to rural residents who tend to have low healthcare
resources.

Our study provides insight into other determinants of
HPV awareness, such as social group participation and fam-
ily cancer history, which implies that people who socialize
might have greater awareness. Similarly, those with family
cancer history may be more aware of cancer and other health
issues and may also seek in-depth health information regard-
ing prevention. These findings suggest that information can
be easily distributed to a larger group once information is
distributed to a single or small group.

Limitations

Several limitations of the current study should be noted.
First, as a cross-sectional study, causality cannot be
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assumed. Second, the convenience sampling methodology
limits the generalization of these findings to rural Afri-
can Americans. Moreover, the data collection occurred at
two community centers, which might not be able to reach
all the rural population considering some rural residents
might not have transportation to get to the community
centers or are too isolated to get the notice. Third, our
study assessed only HPV and HPV vaccine awareness by
asking, “Have you heard of HPV/HPV vaccine?”. How-
ever, more specific knowledge on HPV and HPV vaccine
remains unknown among the population, for example,
knowledge on the relationship between HPV and cancer.
Additionally, further studies are needed to explore more
details on HPV knowledge among rural Southern African
Americans.

Implications for Future Practice

Despite its limitations, our study suggests significant gaps
regarding HPV and HPV vaccine awareness among rural,
Southern residents and that the lack of awareness is asso-
ciated with sociodemographic, health-related, and social
factors. This is concerning as rural regions are particularly
at risk for poor health outcomes and health disparities [23,
25], and educational interventions are warranted. Commu-
nity-based education via providers or pharmacists on HPV
and the HPV vaccine can help to increase HPV vaccina-
tion and ultimately decrease the incidence and mortality
from HPV-associated cancers. The CDC and investigators
with a specific focus on rurality have developed evidence-
based guidelines to improve these outcomes [25-29], such
as combining HPV vaccination with other routine vac-
cines and well visits, as well as training staff on patient
communication.

Leveraging community resources to communicate about
HPV and the HPV vaccine can also effectively empower
resource-poor regions [25]. For example, our study sug-
gests that local residents who participate in social groups
or have a family cancer history may be utilized to deliver
information about HPV and HPV vaccination. This is dem-
onstrated in a study by Casillas et al. which found that
individuals who discussed and shared information about
the HPV vaccine with family members or friends were
more likely to consider the vaccine as effective than those
who discussed it with a medical professional [30]. Barri-
ers regarding low access to healthcare providers in rural
areas can be supplemented with pharmacist administration
of vaccines to increase accessibility to and convenience
of vaccination [26, 31-34]. However, potential barriers,
such as poor communication with primary care providers
and lack of insurance reimbursement, must be addressed
to strengthen this strategy [26, 35].

Conclusion

Rural communities experience numerous health disparities,
including low HPV and HPV vaccine awareness and uptake.
As our findings and previous literature suggest, sociode-
mographic and health-related factors such as employment,
marital status, health insurance, and family cancer history
commonly predict awareness. Therefore, tailored educational
interventions that consider common predictors of health dis-
parities while involving community members as a resource
can increase awareness and contribute to better vaccine
uptakes and prevention of many HPV-associated cancers.
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