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Abstract

Background: The current study examined self-reported human papillomavirus (HPV) 

vaccination uptake and intentions, and associations with psychosocial constructs among United 

States adults aged 18 to 26 and 27 to 45 years.

Methods: Data were collected via an online survey from participants recruited from a research 

panel. Outcomes were HPV vaccination uptake and intentions. Multivariable binary and ordered 

logistic regression models were used to examine associations between HPV vaccination outcomes 

and psychosocial constructs, sociodemographics, and previous health behaviors.

Results: HPV vaccination uptake in both age cohorts (N = 2722) was associated with multiple 

variables, including but not limited to: provider recommendation (adjusted odds ratio [aOR], 11.63 

[95% CI, 7.70–17.56] and aOR, 14.26 [95% CI, 9.52–21.38], for those aged 18 to 26 and 27 to 

45 years, respectively) and positive HPV vaccine attitudes (aOR, 2.40 [95% CI, 1.70–3.40] and 

aOR, 1.46 [95% CI,1.06–2.02]). Among those who did not report or were unsure of prior HPV 

vaccination (N =1894), only 4.6% and 8.1% (aged 18–26 and 27–45 years, respectively) reported 

being very likely to receive the HPV vaccine in the next year. Increased intentions were associated 

with more positive vaccine attitudes (aOR, 2.45 [95% CI, 1.91–3.15] and aOR, 2.19 [95% CI, 

1.72–2.78]) and provider recommendation (yes vs no; aOR, 1.97 [95% CI, 1.38–2.83] and aOR, 

1.82 [95% CI, 1.31–2.52]; don’t know/can’t remember vs no; aOR, 1.38 [95% CI, 1.03–1.84] 

and aOR, 1.60 [95% CI, 1.17–2.18]). Sociodemographics and health behaviors associated with 

increased intentions differed for each age cohort.

Conclusions: Individual and interpersonal factors were associated with HPV vaccination uptake 

and intentions. Findings reveal the need for targeted interventions to improve HPV vaccination 

rates among these age groups.
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Introduction

The human papillomavirus (HPV) vaccine can prevent up to 92% of HPV-related cancers.1 

In the United States, routine HPV vaccination is recommended for all children aged 11 to 12 

years and can be received starting at age 9 years.2 Catch-up vaccination is recommended for 

all individuals aged 13 to 26 years.2 The incidence of common HPV types and genital warts 

among young adults has decreased since the introduction of the HPV vaccine, and cervical 

cancer rates are expected to decline among cohorts of vaccinated adults.3,4
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A large proportion of age-eligible adults in the United States remain unvaccinated.5 In 

2017, only 51.5% of females and 21.1% of males aged 19 to 26 years and 15.8% of 

females and 3.2% of males aged 27 to 45 years had received at least 1 dose of the HPV 

vaccine.6 In 2018, the US Food and Drug Administration extended HPV vaccine eligibility 

to individuals aged 27 to 45 years.2,7 In 2019, the Advisory Committee on Immunization 

Practices recommended shared clinical decision-making for HPV vaccination among adults 

aged 27 to 45 years.8 The HPV vaccine has been deemed safe for adults, effective among 

adults aged 18 to 26 years, and includes early evidence of effectiveness among adults aged 

27 to 45 years.9–13 HPV vaccination in adult populations shows some potential efficacy 

in reducing HPV-related morbidity and mortality and can be cost-effective.14,15 Thus, it is 

important to understand factors related to vaccination uptake among adults up to age 45 

years to better understand influencing behavioral factors among these age cohorts.

The Health Belief Model16,17 and the Theory of Planned Behavior16,18 have been used to 

study HPV vaccination-related behaviors. The Health Belief Model19 and Theory of Planned 

Behavior20 focus on factors that influence individuals’ health behavior, with constructs 

assessing perceptions of risk, barriers to performing a behavior, and confidence in their 

ability to perform the behavior, among others.21 Among adults aged 18 to 45 years, 

predictors of HPV vaccination include positive social norms, younger age, and provider 

recommendation.22 Low HPV vaccine knowledge and lack of provider recommendation 

have been reported among reasons for young adults (aged 18–26 years) not receiving 

the vaccine.23 Among unvaccinated individuals aged 18 to 45 years, intentions to receive 

HPV vaccination have been associated with social norms, perceived behavioral control, 

sex, and provider recommendation.22 Previous studies were conducted with populations 

outside of the United States,24 limited to a specific United States,23 reported combined 

results for young and mid-age adults,22 or assessed only intentions to be vaccinated.25,26 

Gaps in research are noted among adults of the specific age ranges that align with updated 

guidelines (i.e., aged 18–26 and 27–45 years). The purpose of this study was to examine 

associations between behavioral constructs, sociodemographics, health care covariates, and 

HPV vaccination uptake and intentions among a national sample of adults aged 18 to 26 and 

27 to 45 years.

Materials and Methods

This cross-sectional study enrolled 4000 English-speaking adults to complete a 30-minute 

online survey between February 25, 2021, and March 24, 2021. The survey assessed self-

reported HPV vaccination behaviors and intentions as well as sociodemographic, behavioral, 

and health-related factors. Participants were recruited through a research panel company 

using quota sampling based on sex at birth (50% female; 50% male) and age (50% aged 

18–26 years; 50% aged 27–45 years). Eligible individuals were aged 18 to 45 years; 

able to speak, read, and understand English; living in the United States; had internet 

access; and were a research panelist directly through the research panel company or via 

verified partners. Although participants were recruited from all United States regions, we 

oversampled Florida residents to inform future research in the cancer center’s catchment 

area. The panel company sent emails to eligible individuals inviting them to complete the 

survey. We recruited 4000 participants (3485 broadly and 515 in Florida). Our team used 
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a systematic strategy to review and clean all survey records.27 We removed records with 

consecutive identical answers, contradictory responses, nonsensical open-ended responses, 

and those completed in a unrealistic amount of time, resulting in 2722 final records. 

Methodological details for data cleaning and other analyses from this study are included 

elsewhere.27–29 For the current analyses, participants were asked about prior receipt of HPV 

vaccination (1 item), intentions to receive the vaccine in the next year (1 item), HPV vaccine 

knowledge (11 items),30,31 perceived risk (6 items for females and 4 items for males),16 

perceived barriers (3 items),32 self-efficacy (9 items),33 attitudes about HPV vaccine (8 

items),34 descriptive norms (3 items),35 health literacy (1 item),36 previous health behaviors 

and other covariates (5 items), and sociodemographics (13 items). Details about measures 

are found in Table 1. Study procedures were reviewed and approved with exempt status by 

the Moffitt Cancer Center Scientific Review Committee and institutional review board of 

record (Advarra).

Statistical analysis

Variables were summarized using descriptive statistics. Outcomes included HPV vaccination 

receipt and, among individuals who did not report prior vaccination, intentions to obtain 

the HPV vaccine in the next year. HPV vaccination was treated as a binary variable, 

and intentions were treated as ordinal. Multivariable logistic regression models were used 

for HPV vaccination, and multivariable proportional odds models were used for HPV 

vaccination intentions. Models used a complete case analysis method for handling missing 

data. Final models were chosen using backward selection with a significance level of 10%. 

Each relevant parameter estimate included an associated 95% CI. Analyses were conducted 

in SAS (Version 9.4).38

RESULTS

After data cleaning,27 the final analytic sample included 2722 individuals. 

Sociodemographic and health care variables by age cohort are displayed in Table 2. Among 

individuals aged 18 to 26 and 27 to 45 years, respectively, 492 (35.6%) and 336 (25.1%) 

reported ever receiving HPV vaccination; of those, 76.4% and 75.6% respectively reported 

receiving at least two vaccine doses. Among those who did not report prior vaccination, only 

4.6% of those aged 18 to 26 years and 8.1% of those aged 27 to 45 years indicated being 

very likely to get the HPV vaccine in the next year.

Factors associated with receipt of HPV vaccine

Most notably, provider recommendation (or lack thereof) was associated with a substantial 

difference in HPV vaccination uptake. Among those aged 18 to 26 and 27 to 45 years, 

respectively, those who received a provider recommendation had 11.63 times and 14.26 

times the adjusted odds of receiving HPV vaccination compared with those who did not 

(95% CI, 7.70–17.56 and 9.52–21.38, respectively; Table 3); even those who were unsure 

of whether they had a provider recommendation had higher adjusted odds than those who 

reported that their provider did not recommend HPV vaccination (adjusted odds ratio (aOR); 

2.56 [95% CI, 1.63–4.01] and 1.59 [95% CI, 0.90–2.83]; Table 3).
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Additional factors positively associated with having received the HPV vaccine in both age 

groups were more positive HPV vaccine attitudes (aOR, 2.40 [95% CI, 1.70–3.40]) for those 

aged 18 to 26 years and aOR, 1.46 (95% CI, 1.06–2.02) for those aged 27 to 45 years; 

higher HPV vaccine knowledge (aOR, 1.27 [95% CI, 1.19–1.36]) for those aged 18 to 26 

years and aOR, 1.13 (95% CI, 1.05–1.21) for those aged 27 to 45 years; greater perceived 

HPV risk (aOR, 1.19 [95% CI, 1.03–1.37]) for those aged 18 to 26 and aOR, 1.16 (95% CI, 

1.02–1.33) aged 27 to 45 years; greater descriptive norms (aOR, 1.03 [95% CI, 1.02–1.04]) 

for those aged 18 to 26 and aOR, 1.02 (95% CI, 1.02–1.03; Table 3) for those aged 27 to 

45 years (Table 3). Individuals with a parent born outside of the United States had higher 

adjusted odds of having received HPV vaccination compared with those who did not (aOR, 

1.65 [95% CI, 1.15–2.36] for those aged 18–26 and aOR, 1.77 [95% CI, 1.14–2.73] for 

those aged 27–45 years). Previous health behaviors associated with vaccination include, for 

those 18 to 26 and 27 to 45 years, respectively, receipt of the tetanus shot (aOR, 1.51 [95% 

CI, 1.03–2.21] and 1.58 [95% CI, 1.08–2.32]), and ever having a Papanicolaou test (aOR, 

2.73 [95% CI, 1.73–4.31] and aOR, 3.19 [95% CI, 1.73–5.89]). HPV vaccination uptake 

was negatively associated with higher self-efficacy scores (aOR, 0.45 [95% CI, 0.35–0.58] 

for those 18–26 years and aOR, 0.48 [95% CI, 0.36–0.64] for those aged 27–45 years). 

Among those aged 18 to 26 years, lower adjusted odds of HPV vaccination were associated 

with higher perceived vaccine barriers (aOR: 0.62 [95% CI, 0.50–0.77]), and higher adjusted 

odds of HPV vaccination were associated with receipt of the flu shot (aOR, 1.42 [95% 

CI, 1.02–2.00]) and having heard about HPV vaccine from at least one information source 

(aOR, 1.48 [95% CI, 1.04–2.10]).

Among individuals aged 27 to 45 years, sociodemographics such as sexual orientation 

other than heterosexual/straight (aOR, 1.87 [95% CI, 1.12–3.11]) were positively associated 

with having received HPV vaccination, whereas lower income level, especially having an 

annual income of less than $19,999 (vs. $100,000 or more), was associated with lower 

adjusted odds of receiving the HPV vaccine (aOR, 0.24 [0.10–0.58]). Employment status 

was associated with vaccination; in particular, those who checked “other” employment status 

(i.e., homemaker, retired, disabled, military, or student) had lower adjusted odds of having 

received HPV vaccination than those who were employed (aOR, 0.47 [95% CI, 0.22–1.03]). 

Having health insurance was associated with vaccination (aOR, 1.82 [95% CI, 1.00–3.31]).

Factors associated with intentions to receive the HPV vaccine in the next year

Among those who had not reported prior vaccination, factors associated with higher 

intentions to receive the HPV vaccine in both cohorts (aged 18–26 and 27–45 years, 

respectively) were more positive HPV vaccine attitudes (aOR, 2.45 [95% CI, 1.91–3.15] and 

aOR, 2.19 [95% CI, 1.72–2.78]); higher perceived risk (aOR, 1.74 [95% CI, 1.56–1.94] and 

aOR, 1.40 [95% CI, 1.27–1.55]); higher descriptive norms (aOR, 1.01 [95% CI, 1.00–1.01] 

and aOR, 1.02 [95% CI, 1.01–1.03]); and receiving a provider recommendation for HPV 

vaccine (vs. not receiving a recommendation; aOR, 1.97 [95% CI, 1.38–2.83] and aOR, 1.82 

[95% CI, 1.31–2.52]) or being unsure or unable to remember receiving a recommendation 

(vs. not receiving a recommendation; aOR, 1.38 [95% CI, 1.03–1.84] and aOR, 1.60 [95% 

CI, 1.17–2.18]). In both cohorts, lower HPV vaccination intentions to get the vaccine in 

the next year were associated with higher HPV vaccine knowledge (aOR, 0.93 [95% CI, 
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0.89–0.98] for those aged 18–26 and aOR, 0.89 [95% CI, 0.85–0.93] for those aged 27–45 

years).

Among those aged 18 to 26 years, respondents who were Black/African American had 

higher intentions to receive the HPV vaccination compared with White adults (aOR, 1.66 

[95% CI, 1.16–2.36]). Receiving a flu shot (aOR, 1.68 [95% CI, 1.30–2.17]) and reporting 

it is very easy to understand health written information versus not very easy (aOR, 1.54 

[95% CI, 1.17–2.02]) were positively associated with increased intentions (Table 4). Among 

those aged 27 to 45 years who did not report prior vaccination, factors positively associated 

with increased intentions to obtain the HPV vaccine in the next year included: perceived 

self-efficacy (aOR, 1.48 [95% CI, 1.23–1.78]) and perceived barriers (aOR, 1.19 [95% CI, 

1.04–1.36]). Higher intentions to receive HPV vaccination were associated with educational 

attainment level, with intentions elevated for those having a graduate degree versus less 

than a high school diploma (aOR, 1.54 [95% CI, 1.06–2.23]), and having heard information 

about HPV vaccine from at least one media information source (aOR, 1.50 [95% CI, 1.16–

1.96]). In the cohort aged 27 to 45 years, lower adjusted odds of reporting intentions to 

receive the vaccine in the next year were associated with having a history of Papanicolaou 

test, compared with reporting no history of Papanicolaou test among those eligible for 

Papanicolaou tests (aOR, 0.56 [95% CI, 0.38–0.80]; Table 4).

Discussion

The low proportions of HPV vaccination observed in our study demonstrate the urgent need 

for focused efforts to improve HPV vaccination uptake among age-eligible adults. These 

efforts would support the successful attainment of Healthy People 2030 goals to increase the 

proportion of vaccinated adults and reduce HPV-related infections and cancers among adults 

aged 19 years or older.39 Consistent with previous studies,22,40 our findings indicate that 

provider recommendations are strongly linked to uptake of HPV vaccination. This highlights 

the importance of health care access and the need for health care providers to consistently 

make strong HPV vaccination recommendations. Increasing communication skills among 

a wide range of providers (e.g., obstetricians/gynecologists, family medicine, pharmacists) 

who provide care to adult populations. Future studies should develop materials to educate 

providers about the HPV vaccine recommendations for their adult age–eligible patients and 

assess elements of effective shared clinical decision-making tailored to adults aged 27 to 45 

years that could further improve patient-provider conversations and engagement. Similarly, 

educational materials should include strategies that promote patient-provider HPV vaccine 

communications.

Behavioral factors related to HPV vaccination receipt were similar for both age cohorts, 

excluding perceived barriers. Among adults aged 18 to 26 years, lower perceived barriers 

(i.e., cost, safety, and side effects) led to higher adjusted odds of having received the 

HPV vaccination. It is possible that individuals in this age cohort received the vaccine 

as children and thus their parents (as opposed to the respondents themselves) facilitated 

HPV vaccine receipt. In addition, this finding may reflect greater exposure to information 

campaigns for this age group that addressed their concerns about vaccine costs, risks, and 

safety. In the United States, vaccines are covered through private and public insurance for 
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most young adults,41 which can help eliminate practical barriers such as vaccine costs. 

Additionally, findings suggest that HPV vaccine knowledge, perceived risk, descriptive 

norms, and attitudes seem to be important targets for health promotion and communication 

awareness campaign messages for both age groups, although effect sizes suggest that HPV 

vaccine attitudes had stronger contributions to vaccination receipt among adults aged 18 

to 26 years. Thus, targeted messages that could aid in the formation of attitudes for this 

younger group might help in educational development. Our findings, which unexpectedly 

indicated that perceived self-efficacy was negatively linked to receipt of the vaccination, 

may be due to measurement and participant recall bias. Vaccinated participants were asked 

to recall their self-efficacy for obtaining the HPV vaccine months or years previously, or 

even as adolescents, when their parents may have made the decisions about getting them 

vaccinated.

Among those who did not report previous vaccination, perceived HPV risk, HPV vaccine 

attitudes, and HPV vaccine descriptive norms were positively related to HPV vaccination 

intentions in the next year. Prior research demonstrates beliefs about HPV vaccine 

effectiveness and protection against HPV infection are linked to vaccination intentions 

among adults aged 18 to 2642 and those aged 27 to 45 years.25 Among those who did 

not report prior HPV vaccination in our study, HPV vaccine knowledge was negatively 

associated with intentions to get the HPV vaccine in the next year. This finding could 

be explained by the timeframe in which these data were collected (i.e., 1 year into the 

COVID-19 pandemic). Timing could have influenced participants’ intentions to obtain 

the vaccine in the next year, considering COVID-19–related restrictions limiting access 

to care and recognition that multiple vaccine doses (visits to providers) are needed. Post 

hoc analyses revealed that HPV knowledge mean scores were higher among vaccinated 

individuals (mean = 6 vs. mean = 3.6, vaccinated vs. individuals who did not report 

prior HPV vaccination, respectively; see supplementary material). Additionally, positive 

descriptive norms have been linked to higher intentions to get vaccinated in the next year 

among adults aged 18 to 26 years.42 In our study, perceived barriers to HPV vaccination and 

perceived self-efficacy were positively associated with intentions to receive HPV vaccination 

in the next year among individuals aged 27 to 45 years, but not among those aged 18 to 26 

years. Future educational interventions should address factors such as vaccine costs, possible 

side effects, and vaccine safety. Our findings also showed that higher intentions to obtain the 

HPV vaccine in the next year were associated with adequate health literacy (among those 

aged 18–26 years) or with having heard about HPV from at least one media source (among 

those aged 27–45 years). These findings can help inform targeted communication campaigns 

to increase awareness by age group, especially as it relates to creating content addressing 

individuals with differing levels of health literacy and accounting for different media 

usage. Last, interventionists should design and test the efficacy of persuasive messages that 

enhance HPV vaccination-related to mastery experiences and perceived self-efficacy, as such 

messages might lead to the formation of stronger intentions among adults aged 27 to 45 

years.

We found that a larger number of sociodemographic factors were associated with receipt 

of HPV vaccination among adults aged 27 to 45 years. Adults aged 27–45 years with 

lower income, compared with those with the highest income, had lower adjusted odds 
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of receiving HPV vaccination; individuals (27–45 years) with a sexual orientation other 

than heterosexual/straight had higher adjusted odds of receiving the HPV vaccine. This 

may be partly because of increased efforts to reach at-risk populations such as men who 

have sex with men.40 Having health insurance was associated with higher adjusted odds 

of receiving the HPV vaccine. This suggests that access to care and engagement with the 

health care system may play an important role among individuals aged 27 to 45 years. 

Although we did not study the pathways of this relationship, having insurance may indicate 

access to a provider who could recommend the vaccine. Greater educational attainment was 

associated with higher adjusted odds of increased intentions to get the HPV vaccine among 

individuals aged 27 to 45 years. Thompson and colleagues found that higher education was 

associated with intentions, but the relationship did not hold after adjusting for covariates.25 

Understanding sociodemographic characteristics that might contribute to HPV vaccination 

disparities is important not only for clinical practice, but also for public policy efforts to 

improve HPV vaccination uptake.

Strengths and limitations

One of the major strengths of our study is that we assessed factors related to HPV vaccine 

outcomes by different age cohorts with the intention to inform future age-appropriate 

interventions that reflect Advisory Committee on Immunization Practices recommendations 

for HPV vaccination. Previous studies assessed HPV vaccine–related outcomes among 

adults using a wider 18 to 45 age cohort22,40 or cohorts that are inconsistent with age 

recommendations (i.e., aged 18–29, 18–30 years).24,26,43 Additionally, we used a large 

national sample of United States adults, which enhanced the sample composition and 

generalizability of the study to populations with similar characteristics. This study also 

has limitations. First, the study was a cross-sectional survey, limiting the assessment 

of temporal relationships. However, examining associations enhanced our understanding 

of factors linked to vaccine outcomes that could inform the development of targeted 

interventions. Second, the study was conducted online, and this medium may have not 

captured populations that do not have internet access and may have fewer resources.44 Third, 

this study was conducted during the COVID-19 pandemic, which may have influenced 

respondents’ timeline for HPV vaccination, especially their intentions to receive the vaccine 

in the next year. We describe respondents’ perceived impact of the pandemic on their 

vaccination timelines elsewhere.45 More research is needed to confirm our findings, expand 

evidence of HPV vaccine safety and effectiveness among adult populations, support shared 

clinical decision-making about HPV vaccination between providers and their patients aged 

27 to 45 years, and promote vaccination among adults aged 18 to 26 years. A manuscript 

describing our findings on the development of educational tools promoting HPV vaccination 

among young adults (aged 18–26 years) is under way.

Conclusions

HPV vaccination remains underused among age-eligible adults in the United States. This 

study provides information on behavioral constructs that are modifiable and could be 

addressed in future interventions to boost adult vaccination rates. Findings suggest that 

sociodemographics and health care–related covariates associated with the outcomes differ 
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by age cohort, and this could help target future age-relevant and more targeted educational 

interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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