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of low-grade cervical cell abnormalities, high-grade cervi-
cal cell abnormalities, and ultimately, cervical cancer. The 
oncogenic types are highly associated with cervical, vagi-
nal, penile, vulvar, anal, and oropharyngeal cancers [3].

In the United States, the annual cost of healthcare associ-
ated with HPV is estimated to be approximately $2.9 billion. 
This cost encompasses expenses related to the diagnosis and 
treatment of HPV-related cervical abnormalities and warts 
[4]. Between 2011 and 2014, the prevalence of any oral HPV 
among US adults aged 18–69 was 7.3%, and high-risk HPV 
was 4.0%. The prevalence of any and high-risk oral HPV 
was lowest among non-Hispanic Asian adults and highest 
among non-Hispanic Black adults. Similarly, the prevalence 
of any genital HPV was 42.5% among adults aged 18–59, 
with some variations among groups (e.g., 45.2% among 
males and 40% among females) [3]. Overall, the prevalence 
of any genital HPV was lowest among non-Hispanic Asian 
adults and highest among non-Hispanic Black adults [3]. 
Further, disparities in HPV infection and cervical cancer 

Introduction

In the United States, the human papillomavirus (HPV) is 
the most frequent sexually transmitted infection (STI), 
with nearly 14  million people infected every year [1, 2] 
Although most HPV types are asymptomatic, self-limiting, 
and classified as low risk, there are specific high-risk types, 
such as types 16 and 18, that can lead to the development 
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Disparities persists in HPV awareness and vaccination among different racial and ethnic groups. We assessed disparities in 
awareness of HPV and the HPV vaccine among non-Hispanic Black US adults. We analyzed the nationally representative 
data from the Health Information National Trends Survey of US adults 18 years or older (n = 16,092) administered by the 
National Cancer Institute (HINTS5-Cycle 1,2,3,4) for the years 2017–2020, of which 2,011 (n = 2,011) were non-Hispanic 
Black adults. Weighted Poisson regression models were used to estimate disparities in HPV and HPV vaccination aware-
ness among non-Hispanic Black US adults. In the US, 63.2% of non-Hispanic Black adults had heard of HPV and 57.6% 
were aware of the HPV vaccine. Black females had 1.3 and 1.5 times the prevalence of HPV and the HPV vaccine aware-
ness compared to males (PR = 1.3; 95% CI = 1.2–1.4; P ≤ 0.001) and (PR = 1.5; 95% CI = 1.4–1.6; P ≤ 0.001) respectively. 
Blacks with a college education had 1.8 and 2.2 times the prevalence of HPV and HPV vaccine awareness (PR = 1.8; 95% 
CI = 1.4–2.4; P ≤ 0.001) and (PR = 2.2; 95% CI = 1.8–2.7; P ≤ 0.001) respectively, compared to those with less than a high 
school education. Compared to 2017, Black adults with ≤ $35K income were less aware about HPV in 2020. There was 
evidence of disparities in HPV and HPV vaccine awareness among non-Hispanic Blacks. To foster improvements in HPV 
vaccine uptake and reduce disparities in HPV-associated cancers, future interventions must target men and disadvantaged 
populations, for whom awareness gaps exist.
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rates, particularly among Black women and those living in 
the Southern US, persist [5]. In the US, the prevalence of 
both high-risk genital HPV (40.3%) and high-risk oral HPV 
(7.3%) were highest among Black men between 2013 and 
2014 [3].

Evidence suggests the presence of disparities in aware-
ness among US adults, with females being more likely than 
males to have heard of HPV and the HPV vaccine. Addition-
ally, in 2013–2014, HPV or the HPV vaccine awareness was 
lowest among non-Hispanic Blacks [6]. They were 33% and 
44% less likely than non-Hispanic Whites to have heard of 
HPV and the HPV vaccine, respectively [6].

The American Society of Clinical Oncology (ASCO) and 
the American Cancer Society (ACS) issued a collaborative 
statement, in 2016, emphasizing the importance of cancer 
prevention through HPV vaccination [7, 8]. This statement 
aligns with the national efforts, including the Healthy People 
2030 initiative, which aims to enhance HPV awareness and 
promote higher vaccine uptake throughout the United States 
[9]. Further, having valid and reliable HPV awareness esti-
mates is important for developing targeted educational and 
preventive interventions. HPV awareness has been found to 
be associated with HPV vaccine interest, [10] acceptance, 
[11] intent to vaccinate, [12] and vaccination [13]. More-
over, HPV awareness among parents of adolescent children 
was found to be associated with a higher interest in child 
vaccination [10].

HPV prevalence and low HPV vaccine uptake are sig-
nificant public health concerns. Racial disparities in HPV 
and HPV vaccine awareness rates suggest the need for 
additional research examining factors associated with these 
awareness gaps. Our objectives were to assess disparities in 
awareness of the human papillomavirus (HPV) and the HPV 
vaccine among US Black adults.

Methods

Study Population, Design, Setting

We analyzed the nationally representative data from 
the Health Information National Trends Survey of US 
adults 18 years or older (n = 16,092) administered by the 
National Cancer Institute (HINTS5-Cycle 1,2,3,4) for the 
years 2017–2020, of which (n = 2,011) were non-Hispanic 
Black adults. The details of HINTS5 have been described 
elsewhere [14]. This data set has been utilized previously 
to assess HPV awareness among adults in the US [6, 15, 
16]. The sampling frame of addresses was provided by Mar-
keting Systems Group (MSG). Institutional Review Board 
approval was obtained; protocol number IRB22-0589.

Measures

Participant Characteristics

Sociodemographic characteristics included level of educa-
tion, age, sex, rural-urban residence, and household annual 
income. Level of education was divided into 4 categories: 
less than high-school, 12 years of education or high school 
graduate, post–high school or some college, and college 
graduate or more (post-graduate). Age was grouped into 4 
categories: 18 to 34 years, 35 to 49 years, 50 to 64 years, 
and 65 years or older. Residence was defined using the US 
Department of Agriculture’s 2013 Rural-Urban Continuum 
Codes. Codes 1 to 3 were designated as urban, while codes 
4 to 9 were categorized as rural. Household annual income 
was categorized into 4 categories: less than $35K, $35K to 
$49,999, $50K to $74,999, and $75K or more. We assessed 
HPV awareness through the survey item ‘Have you ever 
heard of the HPV?’ and we assessed awareness of the HPV 
vaccine through the survey item ‘Before today, have you 
ever heard of the cervical cancer vaccine or HPV shot?’

Analysis

All analyses were performed using Stata (v.15.1) and 
accounted for the complex multistage survey design of 
HINTS by including weights, strata, and clusters to provide 
representative estimates of the US population. Weighted 
proportions were used to report demographic characteristics 
and to assess HPV and HPV vaccine awareness.

First, we used multivariable logistic regression models 
to evaluate sociodemographic characteristics factors influ-
encing HPV and the HPV vaccine awareness among Black 
participants.

To determine which variables to include in the logistic 
regression models, we initially conducted preliminary uni-
variate analyses and performed chi-square tests for associa-
tions. This allowed us to identify any variables that exhibited 
significant associations with the outcome variable, HPV and 
HPV vaccine awareness, within our study population. We 
calculated adjusted odds ratios (AOR) and confidence inter-
vals (95% CI). Statistical significance was defined as a P 
value less than 0.05.

Weighted poisson regression models were used to esti-
mate disparities in HPV and HPV vaccination awareness 
among non-Hispanic Black US adults, and prevalence ratios 
(PRs) with 95% confidence intervals were reported for the 
group with the highest prevalence compared to the group 
with the lowest prevalence. A butterfly chart was used to 
assess the prevalence in 2017 and 2020 of HPV and HPV 
vaccination awareness between the most disadvantaged 
non-Hispanic Black US adults (male, 65 years or older, 
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education level less than high school, income less than 
$35K, and living in rural area).

Results

Socio-Demographic and HPV and HPV Vaccine 
Awareness Characteristics

Table 1 summarizes the sociodemographic characteristics of 
the Cycles 1–4 of HINTS 5 for the Black adults (n = 2,011). 
In the US, 63.2% of non-Hispanic Black adults had heard 
of HPV, and 57.6% were aware of the HPV vaccine. Aware-
ness about HPV and the HPV vaccine were highest among 
females (HPV: 70.6%, HPV vaccine: 68.7%), younger 
adults age 18–34 (HPV: 74.5%, HPV vaccine: 70.8%), 
those who had a college degree or higher (HPV: 73.4%, 
HPV vaccine: 69.9%), those with income of $75K or more 
(HPV: 75.0%, HPV vaccine: 72.4%), and Black adults who 
lived in an urban area (HPV: 63.8%, HPV vaccine: 58.1%).

HPV and the HPV vaccine awareness were lowest among 
males (HPV: 53.7%, HPV vaccine: 42.9%), older adults 
(HPV: 45.2%, HPV vaccine: 35.3%), those with an educa-
tional level of less than high school (HPV: 44.7%, HPV vac-
cine: 38.3%), those with income of less than $35K (HPV: 
53.7%, HPV vaccine: 48.7%), and Black adults who lived in 
a rural area (HPV: 55.6%, HPV vaccine: 52.0%).

Factors Associated with HPV and HPV Vaccine 
Awareness Among Non-Hispanic Black Adults in the 
US

Black adults aged 65 + years had lower odds of being 
aware about HPV and the HPV vaccine compared to those 
18–34 years (AOR = 0.2; 95%CI = 0.1–0.5; P ≤ 0.001) 
and (AOR = 0.2; 95%CI = 0.1–0.4; P ≤ 0.001) respec-
tively. Table  2 shows that Black females had over twice 
the awareness odds about HPV and the HPV vaccine com-
pared to males (AOR = 2.7; 95%CI = 2.8–4.1; P ≤ 0.001) 
and (AOR = 3.9; 95%CI = 2.4–6.5; P ≤ 0.001) respectively. 
Non-Hispanic Blacks with a college education or more had 
twice the odds of being aware of HPV and the HPV vaccine 
(AOR = 2.0; 95%CI = 1.0 -3.9; P = 0.047) and (AOR = 2.1; 
95%CI = 0.9–4.9; P = 0.091) respectively, compared to those 
with less than a high school education. Black adults with 
an income of ≥ 75 K were more than twice as likely to be 
aware about HPV and the HPV vaccine compared to those 
with and income of < 35 K (AOR = 2.3; 95%CI = 1.2–4.2; 
P = 0.008) and (AOR = 2.8; 95%CI = 1.5 -5.0; P = 0.001) 
respectively. (Table 2)

Table 1  HPV and HPV vaccine awareness among non-Hispanic Black adults in the US by sociodemographic characteristics - HINTS 2017–2020
Socio-demographic
Characteristics

Total
(n = 2,011)

Heard of HPV
Yes (n = 1,234)

Heard of HPV Vaccine
Yes (n = 1,124)

Weighted proportions % 95% CI Weighted proportions % 95% CI Weighted proportions % 95% CI
Age
18–34 19.7 (16.4–23.5) 74.5 (62.1–83.9) 70.8 (58.3–80.7)
35–49 31.9 (28.6–35.3) 70.9 (64.6–76.5) 63.2 (56.0-69.8)
50–64 34.5 (30.8–38.4) 56.9 (49.1–64.3) 54.2 (47.0-61.2)
65+ 14.0 (12.5–15.5) 45.2 (39.1–51.6) 35.3 (30.0-41.1)
Sex
Male 42.7 (38.8–46.7) 53.7 (45.4–61.8) 42.9 (35.0-51.2)
Female 57.3 (53.3–61.2) 70.6 (66.8–74.0) 68.7 (64.8–72.4)
Education
< High School 11.6 (09.0-14.9) 44.7 (29.9–60.4) 38.3 (23.0-55.6)
High School 27.9 (24.8–31.3) 53.0 (45.2–60.6) 52.5 (45.0-59.9)
Some college 34.4 (31.6–37.4) 69.7 (64.3–74.7) 58.4 (52.5–64.1)
College or more 26.06 (23.7–28.5) 73.4 (66.1–79.7) 69.9 (62.4–76.4)
Income
< 35 K 45.9 (41.6–50.3) 53.7 (46.7–60.5) 48.7 (42.9–54.6)
35 K-<50 K 13.3 (10.9–16.2) 75.2 (66.9–81.9) 66.7 (56.5–75.6)
50 K-<75 K 17.1 (14.2–20.6) 62.78 (52.3–72.1) 55.1 (45.7–64.1)
≥ 75k 23.6 (20.4–27.2) 75.0 (66.0-82.3) 72.4 (63.3–80.0)
Residence
Urban 92.7 (90.8–94.3) 63.8 (59.8–67.7) 58.1 (54.0–62.0)
Rural 07.3 (05.7–09.2) 55.6 (39.8–70.3) 52.0 (37.1–66.6)
Note: n: sample size; CI: confidence interval
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to the prevalence for those with an income of < 35 K (PR: 
1.4) and (PR: 1.5) respectively (all P ≤ 0.001). (Table 3)

Comparative Analysis of HPV and HPV Vaccine 
Awareness Among the most Disadvantaged non-
Hispanic Black Group in each Sociodemographic 
Characteristic in the US

We studied the difference in HPV and HPV vaccine aware-
ness among Black US adults in 2017 and 2020 by compar-
ing the most disadvantaged group in each sociodemographic 
characteristic. During 2017–2020, the percentage of those 
who were aware about HPV increased for Black adult males 
(from 46.2 to 53.8%) and for those with less than a high 
school education (from 44.1 to 57.8%). On the other hand, 

Disparities in HPV Awareness and HPV Vaccine 
Awareness Among Black Adults in the US

Black adults aged 18–34 years had a higher awareness prev-
alence about HPV and the HPV vaccine compared to the 
prevalence for those aged 65 years and above (PR: 1.6) and 
(PR: 1.5), respectively. Black females had a higher preva-
lence to be aware about HPV and the HPV vaccine compared 
to the prevalence for males, (PR: 1.3) and (PR: 1.5) respec-
tively. Black adults with a college education or more had a 
higher prevalence to be aware about HPV and the HPV vac-
cine (PR: 1.8) and (PR: 2.2) respectively, compared to the 
prevalence for those with less than a high school education. 
Black adults with an income of ≥ 75 K had a higher aware-
ness prevalence about HPV and the HPV vaccine compared 

Table 2  Factors associated with HPV and HPV vaccine awareness among non-Hispanic Black adults in the US by sociodemographic character-
istics - HINTS 2017–2020
Socio-demographic Characteristics Heard of HPV Heard of HPV Vaccine
Variable Reference AOR 95% CI P-value AOR 95% CI P-value
Age
35–49 18–34 0.7 (0.2–1.5) 0.293 0.5 (0.2–1.1) 0.103
50–64 18–34 0.4* (0.2–0.8) 0.014 0.4* (0.1–0.9) 0.035
65+ 18–34 0.2* (0.1-0.5) < 0.001 0.2* (0.1–0.4) < 0.001
Sex
Female Male 2.7* (1.8–4.1) < 0.001 3.9* (2.4–6.5) < 0.001
Education
High school < High School 1.0 (0.5–2.1) 0.904 1.4 (0.6–3.2) 0.363
Some college < High School 2.2* (1.2-4.0) 0.010 1.5 (0.7–3.3) 0.265
College or more < High School 2.0 (1.0-3.9) 0.047 2.1 (0.9–4.9) 0.091
Income
35k-<50k < 35 K 2.5* (1.3- 5.0) 0.007 2.4* (1.3–4.5) 0.007
50k-<75k < 35 K 1.3 (0.8–2.3) 0.332 1.3 (0.8–2.2) 0.265
≥ 75k < 35 K 2.3* (1.2–4.2) 0.008 2.8* (1.5-5.0) 0.001
Residence
Rural Urban 1.0 (0.4–2.3) 0.984 0.9 (0.4-2.0) 0.736
Note: AOR: adjusted odds ratio; CI: confidence interval; Reference: reference group
*Statistically significant, p < 0.05

Table 3  Disparities in HPV and HPV vaccine awareness among non-Hispanic Black adults in the US- HINTS 2017–2020
Heard of HPV Heard of HPV Vaccine

Characteristics Reference group Prevalence ratio (95% CI) P-value Prevalence ratio (95% CI) P-value
Age
18–34 65+ 1.6* (1.4–1.7) < 0.001 1.5* (1.3–1.6) < 0.001
Sex
Female Male 1.3* (1.2–1.4) < 0.001 1.5* (1.4–1.6) < 0.001
Education
College or more Less than high school 1.8* (1.4–2.4) < 0.001 2.2* (1.8–2.7) < 0.001
Income
≥ 75k < 35 K 1.4* (1.2–1.6) < 0.001 1.5* (1.3–1.7) < 0.001
Residence
Urban Rural 1.1 (0.9–1.5) 0.314 1.1 (0.8–1.5) 0.473
Note: PR: Prevalence ratio; CI: confidence interval; Reference: reference group
*Statistically significant, p < 0.05
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Between 2017 and 2020, non-Hispanic Black females 
were 2.7 and 3.9 times more likely than males to have heard 
of HPV and the HPV vaccine in the US. Our findings were 
consistent with those of previous studies [6, 17]. This could 
be because conversations around HPV and the HPV vac-
cine are often female-centered, especially because earlier 
national strategies regarding HPV education and vaccina-
tion have mostly involved offering and marketing the vac-
cines to females [18].

HPV and HPV vaccine awareness among non-Hispanic 
Blacks with a college education was 2.3 times and 2.8 times 
greater than those with less than a high school education. 
Similarly, we found that Black adults with an income of 
≥ 75 K were more than twice as likely to be aware about 
HPV and the HPV vaccine compared to those with and 
income of < 35  K. Echoing previous studies, our results 
underscore the role of social inequalities in shaping aware-
ness gaps among populations [17, 18].

Furthermore, our study highlighted disparities in aware-
ness of HPV and the HPV vaccine among non-Hispanic 
Black adults. Lower disease and vaccine awareness were 
seen among Black adults aged 65 years and above who were 
males, had less than a high school education, and for those 
with an income < 35 K. Even though awareness levels gen-
erally increased from 2017 to 2020, the percentage of Black 
adults who knew about HPV decreased among those whose 

the percentage of Black adults who were aware about HPV 
decreased for adults aged 65 years and older (from 42.9 to 
41.2%) and adults with an income of < 35 K (from 58.5 to 
57.1%). (Fig. 1)

During the study period, there was an increase in the 
percentage of people who were aware of the HPV vaccine 
across all the variables. Black adult males had the lowest 
increase (from 32.5 to 38.0%), and the highest increase was 
seen among Black adults with less than a high school educa-
tion (from 34.7 to 62.3%). (Fig. 2)

Discussion

To the best of our knowledge, this is the first national study 
examining disparities in awareness of HPV and the HPV 
vaccine among non-Hispanic Black adults in the US using 
2017–2020 HINTS data. Most non-Hispanic Black adults 
were aware of HPV (63.2%), and the HPV vaccine (57.6%). 
Disparities in awareness about HPV and the HPV vaccine 
existed among Black subgroups. These findings underscore 
the disparities among Black individuals; males, those with 
lower income, and those with lower education were sig-
nificantly less likely to be aware about HPV and the HPV 
vaccine.

Fig. 2  HPV vaccine awareness 
among the most disadvantaged 
non-hispanic black adults in the 
US-HINTS 2017-2020

 

Fig. 1  HPV knowledge among 
most disadvantaged non- hispanic 
black adults in the US- HINTS 
2017-2020
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to increase HPV-associated awareness among such sub-
groups. To foster improvements in HPV vaccine uptake and 
reduce disparities in HPV-associated cancers, future inter-
ventions must target men and disadvantaged populations for 
whom knowledge gaps prevail.
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