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ABSTRACT
Programs aimed at boosting human papillomavirus (HPV)-related awareness are considered one of the 
most effective strategies for increasing vaccination uptake and eliminating HPV-associated cancers. 
Several US states have made strong commitments to this effort through legislation and dedicated 
funds. However, it is not known if these efforts have resulted in population-level increments in HPV 
awareness overtime. Using the Health Information National Trends Survey data, we examined the aware-
ness of HPV and HPV vaccine in the US, between 2008 and 2018. Prevalence estimates and confidence 
intervals were calculated for HPV and HPV vaccine awareness. Further, we assessed awareness after 
stratifying by key sociodemographic characteristics. Overall, the awareness of HPV and HPV vaccine 
declined over time. The lowest awareness was among racial minorities, rural residents, male respondents, 
those aged 65 years and older, as well as those with the lowest educational and socioeconomic standing. 
Between 2013 and 2018, the awareness of HPV and HPV vaccine declined by almost 10% among males, 
those with a high school level of education or lower, and those who earned less than USD 35,000 per 
annum. In 2018, the awareness of HPV and HPV vaccine was highest among non-Hispanic whites (65.8% 
and 66.5%) and female adults (70.5% and 71.4%); however, these figures represented declines of about 5% 
from rates observed in 2008. Amidst a background of sub-optimal HPV vaccination uptake and a growing 
incidence of HPV-associated cancers in the US, HPV-related awareness within the general US population 
has declined over time. This calls for stricter enforcement of legislation aimed at boosting HPV awareness, 
as well as frequent evaluation of government-funded HPV awareness programs.
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Introduction

Up to 14 million people in the United States (US) acquire new 
human papillomavirus (HPV) infections each year,1 with over 
40,000 individuals from this population diagnosed with a new 
case of a HPV-associated cancer annually.2,3 Vaccination against 
HPV is highly effective at preventing HPV-associated cancers, 
yet the national HPV vaccination coverage remains low in the 
US.4 This culminated in failure of the US to achieve the Healthy 
People 2020 target of 80% HPV vaccination coverage. In 2017, 
less than 50% of adolescents in the US were up-to-date with 
HPV vaccination,5 a stark contrast to other high-income nations 
with highly successful vaccination programs.6,7

National and state-level action has been taken in a bid to 
improve HPV vaccination uptake and potentially eliminate 
associated disparities in cancer prevention and cancer-related 
outcomes.8–12 Recently, National Cancer Institute (NCI)- 
designated comprehensive cancer centers endorsed a goal of 
eliminating HPV-associated cancers via extensive gender- 
neutral HPV vaccination.13 In 2014, the President’s Cancer 
Panel Report identified the underuse of HPV vaccines as an 
area of public health concern and made recommendations 
aimed at addressing barriers to HPV vaccination.8 One recom-
mendation was to employ multi-level interventions to achieve 
this purpose, including efforts aimed at effective utilization of 

communication strategies to boost awareness on the benefits, 
efficacy, and safety of the HPV vaccine.8

HPV-related awareness has been shown to promote HPV 
vaccination. One study found that parental knowledge of HPV 
was the strongest predictor of adolescent HPV vaccination 
among respondents in the US, UK, and Australia.14 Another 
study found that parents who had HPV knowledge were more 
likely to have intentions to allow HPV vaccination than those 
who were not knowledgeable about HPV.15 Studies show that 
a majority of the US population are aware of HPV and HPV 
vaccine,16–18 yet severe knowledge gaps continue to exist sur-
rounding the more salient HPV-related details. For example, 
a study found that more than 60% of US women did not know 
if the HPV vaccine was successful in cancer prevention.19 Less 
than 1% of respondents in another study identified HPV infec-
tion as a risk factor for oropharyngeal cancer.20

Several US states have passed legislation and committed 
dedicated funding to promote awareness on HPV and HPV 
vaccination among school-goers and the general public.10–12 

Some of these efforts have been in place since 2006 yet, it is not 
clear if these interventions are yielding population-level incre-
ments in HPV-related awareness. A study conducted in Los 
Angeles County, California documented increase in awareness 
between 2007 and 2011,21 while another study that examined 
two data time points of a national survey did not observe any 
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changes in awareness of HPV.22 However, to the best of our 
knowledge, an assessment of HPV-related awareness, at the 
national level, over an extended period of time remains an 
unfilled gap in the literature.

Therefore, this study aims to describe the levels of aware-
ness of HPV and HPV vaccine in the US over the 10-y period 
that followed the inception of HPV vaccination (2008 through 
2018), using a nationally representative sample of US adults. 
Findings will inform recommendations that could successfully 
improve HPV-related awareness, and by association HPV vac-
cination uptake and prevention of related morbidities.

Materials and methods

The Health Information National Trends Survey (HINTS) is 
a nationally representative survey administered by the National 
Cancer Institute. The HINTS target population is all adults aged 
18 or older in the civilian non-institutionalized population of the 
United States.23,24 Data used in this study comprised respon-
dents of HINTS 3 (2008), HINTS 4, cycle 3 (2013); HINTS 4, 
cycle 4 (2014); HINTS 5, cycle 1 (2017); HINTS 5, cycle 2 (2018). 
Data collection periods data were January 2008 through 
May 2008 (HINTS 3), September through December 2013 
(HINTS 4, cycle 3), August through November 2014 (HINTS 
4, cycle 4), January through May 2017 (HINTS 5, cycle 1) and 
January through May 2018 (HINTS 5, cycle 2).

HINTS 3 utilized a dual-mode design of data collection, with 
survey for a fraction of respondents (n = 4,092) obtained through 
telephone using random digit dial (RDD) and a survey ques-
tionnaire used for the remaining fraction (n = 3,582). HINTS 4 
and HINTS 5 were administered via mailed questionnaire. 
HINTS 4, cycle 3, had a total of 3,185 respondents; HINTS 4, 
cycle 4, had a total of 3,677 respondents; HINTS 5, cycle 1, had 
a total of 3,285 respondents; and HINTS 5, cycle 2, had a total of 
3,504 respondents. For HINTS 3, HINTS 4, and HINTS 5, cycle 
1, three strata were applied: (1) addresses in areas with high 
concentrations of minority populations; (2) addresses in areas 
with low concentrations of minority populations; and (3) 
addresses located in counties comprising Central Appalachia, 
regardless of minority population. In HINTS 5, cycle 2, two strata 
were used and include (1) addresses in areas with high concen-
tration of minority population, and (2) addresses in areas with 
low concentration of minority population.

Awareness of HPV and HPV vaccine

Awareness of HPV was assessed based on responses of “yes” 
or “no” to the survey question – “Have you ever heard of 
HPV? HPV stands for Human Papillomavirus. It is not HIV, 
HSV, or herpes.” While awareness of HPV vaccine was 
assessed based on responses of “yes” or “no” to the survey 
question – “A vaccine to prevent HPV infection is available 
and is called the cervical cancer vaccine or HPV shot. Before 
today, have you ever heard of the cervical cancer vaccine or 
HPV shot?”

Across study years (2008–2018), the outcome questions and 
response options were the same in both (1) target population 
and (2) phrasing.

Participant characteristics

Awareness of HPV and HPV vaccine was stratified by key 
sociodemographic characteristics including gender, age, race/ 
ethnicity, level of education, rural-urban residence, and house-
hold annual income. Gender was classified as male or female. 
Age was categorized as 18–34 y, 35 to 49 y, 50 to 64 y, and 65 y 
or older. Race/ethnicity was categorized as non-Hispanic 
white, non-Hispanic black, and Hispanic. Level of education 
was categorized as high school graduate or less, post-high 
school or some college (a combination of post-high school 
training other than college and some college training), and 
college graduate or postgraduate. Rural or urban residence 
was defined using the US Department of Agriculture’s 
(USDA) 2003 Rural-Urban Continuum Codes. Codes 1 to 3 
were categorized as urban, while codes 4 to 9 were categorized 
as rural. Household annual income was categorized as less than 
USD  35,000, USD 35, 000 to USD  49,999, USD 50, 000 to 
USD  74,999, and USD  75,000 or more.

Statistical analysis

Data were weighted to be representative of the US population. 
The computation of the full-sample weights consisted of the 
following steps: calculating household-level base weights; 
adjusting for household nonresponse; calculating person-level 
initial weights; and calibrating the person-level weights to 
population counts (also known as control totals). Replicate 
weights were calculated using the ‘delete one’ jackknife replica-
tion method and are used in our analysis to calculate accurate 
standard error of estimates.25 Weighted prevalence and asso-
ciated 95% confidence intervals of awareness of HPV and HPV 
vaccine were calculated for overall study sample, for all study 
years. Further, HPV and HPV vaccine awareness were esti-
mated after stratifying the study population by key sociodemo-
graphic factors. The Survey Procedures of SAS software (SAS 
for Windows, v9.4) were used for all the data processing and 
statistical analyses.

Results

Following initial increments in HPV awareness after the incep-
tion of the national HPV vaccination program, awareness of 
both HPV and HPV vaccine within the general population has 
steadily declined since 2013 (Figure 1). Declines were also 
observed when examining respondents by key sociodemo-
graphic attributes (Figures 2 and 3).

HPV awareness

HPV awareness reduced by 6.2% and 8% among female and 
male adults, respectively, between 2013 and 2018 (Figure 2a). 
Declines in HPV awareness were modest among those who had 
had some post-high school or college education or graduated 
college (Figure 2b). On the other hand, larger declines were 
observed among those with high school education or lower, 
with HPV awareness decreasing by over 12% in this population 
between 2008 and 2018. In 2018, while 75.6% of college grad-
uates reported having heard about HPV, only 38.6% of those 
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with high school education or lower had ever heard of HPV. 
Despite a 9.1% decline in HPV awareness between 2013 and 
2018, non-Hispanic whites maintained awareness rates that 
were higher than both non-Hispanic blacks and Hispanics, 
throughout the study period (Figure 2c).

HPV awareness also declined within socioeconomic strata, 
declining more than 5% in all income brackets, except those 
with annual income over USD 75,000, between 2008 and 2018 
(Figure 2d). Awareness about HPV was highest among respon-
dents in the highest income strata (USD 75,000 or more) and 
lowest among respondents with the least annual income (less 
than USD 35,000), throughout the study period. In 2018, 71.5% 
of adults who earned USD 75,000 or more had heard about 
HPV, while only 49.3% of adults who earned less than USD 
35,000 had heard about HPV. HPV awareness was consistently 
higher among urban dwellers than rural dwellers (Figure 2e). 
In the overall study period, declines in HPV awareness were 
not observed among rural dwellers, largely due to an 8.2% 
increase in awareness between 2014 and 2018, such that by 
2018 the awareness gaps between urban and rural residents 
narrowed significantly (60.3% vs. 59.1%). The least levels of 
HPV awareness were seen in respondents aged 65 y and older; 
and while the youngest members (18 to <35 y old) of the 
population had been the most aware of HPV, the 35–50-y-old 
cohort experienced sustained growth in awareness throughout 
the study period and in 2018 surpassed the 18- to <35-y-old 
cohort (Figure 2f). Specific weighted prevalence rates and asso-
ciated confidence intervals are provided in the Appendix.

HPV vaccine awareness

HPV vaccine awareness declined by 8.9% and 6.3% among 
male and female adults, respectively, between 2013 and 2018 
(Figure 3a). Compared to men, a higher proportion of women 
reported being aware of HPV vaccine in 2018 (71.4% vs. 
47.9%). Declines in HPV vaccine awareness were modest 
among those who had had some post-high school or college 
education or graduated college. On the other hand, larger 
declines were observed among those with high school 

education or lower, with a more than 15% decline in HPV 
vaccine awareness in this population between 2008 and 2018. 
In 2018, while 74.5% of college graduates reported having 
heard about HPV vaccine, only 36.1% of those with high school 
education or lower were aware of HPV vaccine. Despite an 
8.1% decline in HPV vaccine awareness between 2013 and 
2018, non-Hispanic whites maintained awareness rates that 
were higher than both non-Hispanic blacks and Hispanics, 
throughout the study period.

HPV vaccine awareness also declined within all of socio-
economic strata. Awareness about HPV vaccine was highest 
among respondents in the highest income strata (USD 75,000 
or more) and lowest among respondents with the least annual 
income (less than USD 35,000), throughout the study period. 
In 2018, 73.3% of adults who earned USD 75,000 or more had 
heard about the HPV vaccine, while only 46.8% of adults who 
earned less than USD 35,000 had heard about HPV vaccine. 
HPV vaccine awareness was consistently higher among urban 
dwellers than rural dwellers, however in 2018 awareness gaps 
substantially narrowed (60.3% in urban and 56.4% in rural 
dwellers). The least levels of HPV vaccine awareness were 
seen in respondents aged 65 y and older; and while the young-
est members (18 to <35 y old) of the population had been the 
most aware of HPV vaccine, the 35–50-y-old cohort experi-
enced sustained growth in awareness throughout the study 
period and in 2018 surpassed the 18- to <35-y-old cohort. 
Specific weighted prevalence rates and associated confidence 
intervals are provided in the Appendix.

Discussion

In this study examining the awareness of HPV and HPV vaccine 
over a 10-y period, we found that following an initial surge in 
awareness, sharp and sustained declines have occurred since 
2013. In a 2017 study that analyzed the 2013/2014 HINTS, 
authors described the population-level awareness of HPV as, 
“the lowest since vaccine licensure.”26 Our study describes 
even lower awareness levels, which persist when the overall 
population is stratified by key sociodemographic characteristics. 
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Figure 1. Awareness of HPV and HPV vaccine among US adults, Health Information National Trends Survey 2008–2018.
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Furthermore, in addition to confirming previously documented 
disparities in HPV-related awareness in the US,18,26-30 this study 
provides evidence that these disparities have persisted over time 
and are worsening. Specifically, in the 10-y period that have 
followed the inception of HPV vaccination in the US, the lowest 
rates of awareness of HPV and HPV vaccine were among racial 
minorities, rural residents, males, as well as respondents with the 
lowest levels of education and socioeconomic standing. 
Approximately 44,000 HPV-related cancers occur annually, 
despite being vaccine-preventable. In order to increase HPV 
vaccination rates, it is crucial to increase population-level aware-
ness about HPV and HPV vaccine. Therefore, the decrease in 

awareness found in our study is concerning and may have 
important clinical implications in the future.

The gender-related differences in awareness of HPV and 
HPV vaccine observed in our study are consistent with findings 
in previous studies that have shown females to be more aware of 
HPV and HPV vaccine than males.16,18,27-29,31 This has largely 
been attributed to widespread misconceptions about the utility 
of the vaccine, following its initial introduction and marketing as 
a girl-only vaccine. However, several years since the inception of 
gender-neutral HPV vaccination, gender disparities in HPV- 
related awareness still persists. This calls for dedicated efforts 
toward boosting awareness levels in the male population.

a. HPV awareness by Gender* b.  HPV awareness by Level of Education

   c.  HPV awareness by Race/ Ethnicity                                                                        d.  HPV awareness by Annual Income        

   e.  HPV awareness by Residence                                                                                   f.  HPV awa reness by Age   

Figure 2. HPV awareness among US adults, by sociodemographic factors, Health Information National Trends Survey 2008–2018.
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As documented in earlier studies,27,29,30,32,33 individuals 
with higher levels of education had significantly higher 
levels of awareness of HPV and HPV vaccine than those 
with the least educational accomplishments, while non- 
Hispanic whites had higher levels of awareness than all 
other racial/ethnic groups. Furthermore, consistent with 
other studies,27 HPV-related awareness were persistently 
at their lowest among those in the lowest income strata 
(annual income of <35,000 USD). Our finding of persis-
tently low awareness levels among racial minorities and the 
under-educated, spanning several years, implies that exist-
ing strategies have not been effective at increasing aware-
ness in these groups. Given that low socioeconomic status 
and under-education often coexist, particularly in ethno- 
racial minority populations, it is important to employ 

interventions that have a multidimensional approach to 
addressing barriers to HPV awareness.

Interventions should be customized to resonate with perti-
nent ethno-racial groups and simplified for assimilation at all 
educational levels. A study that used Spanish radionovelas as an 
educational tool to promote awareness of HPV in a rural 
Hispanic community demonstrated a remarkable degree of 
success.34 Similarly, an intervention that targeted a low-income 
Hispanic population in a medically underserved region in 
Southern California succeeded in increasing HPV-related 
awareness among participants, using an educational 
fotonovella.35 In utilizing tailored approaches that were adapted 
to the characteristics of the community, these interventions were 
well suited for the target population. More so, interventions at 
this level, complement larger-scale interventions at the state/ 

a. HPV vaccine awareness by Gender*                    b.  HPV vaccine awareness by Level of Education *†

   c.  HPV vaccine awareness by Race/ Ethnicity                                                               d.  HPV vaccine a wareness by Annual Income†

   e.  HPV vaccine awareness by Residence                                                                          f.  HPV vacc ine awareness by Age†

Figure 3. HPV vaccine awareness among US adults, by sociodemographic factors, Health Information National Trends Survey 2008–2018.
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national level by addressing the underlying intricate barriers that 
may be inaccessible to larger-scale interventions. Lastly, profes-
sionals who develop the awareness campaigns are most likely 
college educated and of higher socioeconomic status, this might 
result in contextual gaps in the design of awareness campaigns. 
Therefore, to make interventions more relevant to target popu-
lations, efforts should be made to incorporate direct contribu-
tions from members of these populations.

Consistent with an earlier study,36 awareness of HPV and 
HPV vaccine was higher among urban residents than rural 
residents. However, one positive from our study was that aware-
ness of HPV among rural residents increased over the study 
period. This is important because while urban populations have 
a higher overall cancer incidence rate, rural populations have 
a higher incidence of behavior-related cancers, e.g. tobacco use 
and HPV-associated cancers.37 As such, the incidence of cancer 
in rural regions can be reduced by robust cancers prevention 
efforts such as HPV vaccination. Therefore, the observed incre-
ments in HPV awareness among rural residents in our study is 
a positive, given that widespread HPV awareness can boost HPV 
vaccination and thus, help dispel existing disparities. 
Nevertheless, continued efforts must be taken to further accel-
erate this progress.

The youngest members of the study population had the high-
est levels of awareness of HPV and HPV vaccine for the most 
part of the study period, while those aged 65 y and older 
persistently had the least awareness. This finding was consistent 
with another study18 and may be attributed to the fact that 
younger members of this population who satisfied age eligibility 
for vaccination may have been targets of awareness campaigns 
during the years that followed the HPV vaccine introduction. 
Another positive from our study is the consistently rising aware-
ness of HPV and HPV vaccine among the 35- to 50-y-old 
cohort, an age group that likely consists of parents to children 
within age-eligibility for HPV vaccination. The over 65-y-old 
population most likely consists of grandparents and given the 
crucial role they play in families, efforts must be made to 
enhance their engagement in HPV awareness campaigns. In 
addition, given the impact of the coronavirus pandemic on long- 
term care facilities in the US, grandparents may become more 
constant fixtures in households and they should be equipped 
with adequate information to allow for meaningful contribu-
tions toward HPV vaccination decisions for their grandchildren.

This study is not without limitations. First, our estimation of 
lack of HPV-related awareness may be overestimated given that 
several factors beyond lack of knowledge could result in non- 
affirmative responses to survey questions that assess HPV-related 
knowledge.38 Second is the issue of low response associated with 
some cycles of HINTS, which could result in low-response bias. 
However, HINTS addresses potential for bias through modality 
coverage and survey sampling techniques.39 Furthermore, find-
ings of a non-response bias study conducted by HINTS research-
ers revealed that demographic influences on nonresponse can be 
addressed by applying standard weighting procedures.40 These 
procedures were applied in the present study.

The US failed to achieve the Healthy People 2020 target of 
80% HPV vaccination coverage. Given the associations between 
HPV-related awareness and HPV vaccination uptake,14,15 

efforts must be geared toward addressing the declining 

awareness of HPV and HPV vaccine observed at the population 
level. While further studies are needed to unravel the underlying 
factors responsible for observed declines in HPV-related aware-
ness within the general US population and specified sociodemo-
graphic groups, robust public health efforts must be undertaken 
to reverse ongoing trends and the negative impact it may have 
on HPV vaccination coverage. Research shows a high degree of 
trust in HPV information from health-care providers, particu-
larly among minority populations;41 with physician recommen-
dations shown to strongly predict HPV vaccination42 However, 
a national survey revealed that 48% of parents of adolescents 
received no HPV vaccination recommendations from their 
physicians.43 This represents a missed opportunity to fully 
engage parents on the importance and benefits of HPV vaccina-
tion. Physicians should be made aware of the crucial role they 
have to play in contributing to the promotion of population- 
level awareness of HPV and HPV vaccine.

Novel and more innovative channels to disseminate infor-
mation on HPV and HPV vaccine to populations with low 
awareness should be considered. Dissemination of HPV edu-
cational materials via social media wields significant potential 
as a potent platform for promoting HPV awareness. 
Substantial HPV-related discourse has been reported on 
online forums such as Reddit.44 This study reports that HPV- 
related messaging increased from 162 messages in 2007 to 
5311 messages in 2015.44 Hence, it is important that these 
platforms are furnished with the most up-to-date and evi-
dence-based information. More so, the theme of HPV-related 
messaging is important. For example, framing HPV-related 
messaging to themes around HPV’s causal associations with 
cancers has been shown to boost interest levels and motiva-
tion to learn HPV-related information.45 Interventions 
should focus on widespread dissemination of tailored, yet 
detailed education on HPV and HPV vaccine, while also 
countering HPV- and other health-related misinformation 
that have become prevalent on online platforms.46 Finally, 
in light of evidence from this study showing declining popu-
lation-level awareness of HPV and HPV vaccine, it is critical 
to conduct regular surveillance and result-oriented evalua-
tions of public health programs aimed at promoting HPV 
awareness. In addition, future research on HPV vaccine 
knowledge should obtain data that could provide insight to 
the intrinsic barriers to HPV awareness; extensive qualitative 
surveys may be useful in this regard.
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