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Abstract

Introduction: In June 2019, the Advisory Committee on Immunization Practices (ACIP) 

recommended shared clinical decision-making (SCDM) regarding human papillomavirus (HPV) 

vaccination for adults 27–45 years. Our objectives were to assess among primary care physicians: 

1) recent practice regarding HPV vaccination for adults 27–45 years, 2) knowledge of HPV and 

the new SCDM recommendation, and 3) attitudes toward and anticipated effect of the new SCDM 

recommendation.

Methods: In October to December 2019, we administered an Internet and mail survey to national 

networks of 494 general internist (GIM) and 474 family physician (FP) members of the American 

College of Physicians and American Academy of Family Physicians, respectively.

Results: Response rate was 64% (617/968, GIM 57%, FP 71%). 58% were aware of the new 

ACIP recommendation; 42% had recommended HPV vaccination to adults 27–45 years, but most 

had administered HPV vaccine to very few of these patients (73% to 0 and 22% to 1–3). 55% 

and 63% were unaware that HPV vaccination does not prevent progression of existing HPV-related 

cancers or infections, respectively. 57% were not sure what to emphasize when having a SCDM 

conversation about HPV vaccination. A majority reported they will be more likely recommend 

HPV vaccination to adults in the 27–45 years age range as a result of the new recommendation.
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Conclusions: Physicians are interested in recommending HPV vaccination for adults age 27–45 

years despite ACIP not routinely recommending it in this age range. The majority need more 

education about the optimal use of HPV vaccine in this age group.

Introduction

Human papillomavirus (HPV) is the most common sexually transmitted infection in 

the United States.1 Most HPV infections are asymptomatic and resolve spontaneously; 

nonetheless, some will become chronic and can cause genital warts and various types of 

cancer, most frequently oropharyngeal, cervical or anal cancer, usually decades after initial 

infection.2 Each year approximately 34,800 new cases of HPV-attributable cancer occur in 

the United States.3

Since 2006, three different HPV vaccines have been approved for use in the United States. 

A 9-valent HPV vaccine (9vHPV), which is currently the only HPV vaccine distributed in 

the United States, protects against HPV types that cause 90% of genital warts and 92% of 

HPV-related cancers.4 Until recently, 9vHPV was only licensed for use in adolescents and 

young adults less than 27 years.5–8

However, some men and women remain at risk for new HPV infections throughout their 

sexually active lives and HPV vaccines have been shown to be immunogenic in men age 

27–45 years and to prevent persistent infection and HPV-related precancerous lesions in 

women age 27–45 years.9–14 Countries have had different approaches in terms of licensing 

HPV vaccines and recommending HPV vaccination in this age range. For example, although 

China, Australia, Canada and many European countries have licensed HPV vaccines through 

age 45 years, their national immunization programs have targeted younger age groups; 

outside of targeted groups, vaccination costs are either not covered or incompletely covered 

by national health insurance programs.15–17

In October 2018, the Food and Drug Administration expanded the licensed age range 

for 9vHPV in the United States from 9–26 years to 9–45 years.18 In June 2019, the 

Advisory Committee on Immunization Practices (ACIP) did not extend the recommendation 

for catch-up HPV vaccination to include adults age 27–45 years, but instead, noting that 

some adults who are not adequately vaccinated might be at risk for new HPV infections 

and might benefit from vaccination in this age range, recommended shared clinical decision-

making (SCDM) regarding potential HPV vaccination.19 Most health insurance should cover 

the cost of vaccination that occurs as a result of SCDM recommended by ACIP, under 

provisions of the Affordable Care Act.20 Formal publication of these recommendations in 

August 2019 included eight talking points for physicians to consider when having a SCDM 

conversation with adults age 27–45 years about receiving HPV vaccination, including 

epidemiology of HPV infections and disease, vaccine efficacy and effectiveness in various 

age groups, characteristics of HPV vaccines including their expected prophylactic rather 

than therapeutic effects, and that no antibody test is available to determine if someone is still 

susceptible to HPV infections that the vaccination can prevent.19
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Previous surveys of predominately insured American women in this age range have found 

that most would choose to receive HPV vaccination if it was approved for use in this age 

range.21,22

Because a physician recommendation has been identified as an important predictor of 

receipt of vaccinations among adults in general23–26 and HPV vaccination in particular,27 

the objectives of this study were to assess among U.S. primary care physicians: 1) recent 

practice regarding HPV vaccination in adults age 27–45 years, 2) knowledge of HPV and 

the new SCDM recommendation, and 3) attitudes toward and anticipated effect of the new 

SCDM recommendation.

Methods

Study Setting

From October 2019 to January 2020, a survey was administered to a national network of 

physicians who spent at least fifty percent of their time practicing primary care. The human 

subjects review board at the University of Colorado Anschutz Medical Campus approved 

this study as exempt research.

Study Population

The Vaccine Policy Collaborative Initiative, a survey entity to assess physician practice 

and attitudes about vaccines and vaccine policy, working with the Centers for Disease 

Control and Prevention, developed and conducted the survey among physician networks 

designed to be representative of the American College of Physicians and the American 

Academy of Family Physician memberships.28–29 These physician networks are similar 

to physicians randomly sampled from the American Medical Association Masterfile with 

respect to demographics and attitudes regarding vaccines.28

Study Design

The survey asked about whether HPV vaccines were stocked in the practice, and about 

physician behavior regarding recommending the vaccine for various groups of adults age 

27–45 years: 1) healthy adults, 2) those with an immunocompromising condition, 3) those 

with a new sex partner, 4) those who have multiple sex partners, 5) those in a mutually 

monogamous sexual relationship, and 6) men who have sex with men. The survey assessed 

frequency in the last three months patients in this age range had requested HPV vaccination 

(‘never,’ ‘rarely’, ‘sometimes,’ ‘almost always/always’) and how often physicians had given 

it (‘0,’ ‘1–3,’ ‘4–9,’ and ‘10 or more’). Physicians were asked about the types of patients 

age 27–45 years who had requested it (worried adults who have low risk for HPV-related 

disease, adults at high risk for HPV-related disease, adults who are planning to have a new 

sex partner, and adults who already have an HPV-related infection or disease). Physicians 

were presented with a series of true and false questions aimed to assess knowledge of HPV 

disease and vaccination and including a ‘don’t know’ response option. Four-point Likert 

scales were used to assess physician attitudes regarding HPV vaccination for adults age 27–

45 years (‘strongly agree’ to ‘strongly disagree’). Physicians were provided the following 

information: ‘The ACIP did not recommend routine catch-up vaccination for adults age 27–
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45 years. However, because some adults in this age range are at risk for new HPV infection 

and might benefit from vaccination, ACIP recommended shared clinical decision-making 

for these individuals,’ and the survey asked about prior awareness of this recommendation. 

Physicians were then asked how the new recommendation affects how they will recommend 

HPV vaccination to adults in this age range in the future, with three response options (‘I will 

be less likely to recommend,’ ‘My recommendation will not change,’ and ‘I will be more 

likely to recommend’). A national advisory panel of GIM (n=3) and FP (n=4) pre-tested the 

survey, which was then modified based on feedback. The survey was then pilot-tested among 

60 GIM and 8 FP nationally and further modified based on their feedback.

Survey Administration

Per individual physician preference, the survey was sent by e-mail or through U.S. mail. 

The e-mail group was sent an initial e-mail and up to 8 e-mail reminders, and the U.S. mail 

group was sent an initial mailing and up to 2 additional reminders. Non-respondents in the 

e-mail group were also sent up to 2 surveys by U.S. mail. Due to an initial low response 

rate, GIM non-responders received an additional reminder in a hand-written envelope.29 

The mail protocol was patterned on Dillman’s Tailored Design Method.30 The survey was 

administered four months after the ACIP vote in June 2019 and two months after formal 

publication of the recommendation for SCDM regarding HPV vaccination of adults age 

27–45 years.19

Statistical analysis

Results were similar by specialty so are presented together, with significant differences 

highlighted. Respondents and non-respondents were compared on all available 

characteristics using t-tests, chi-squared tests, and Wilcoxon tests, as appropriate. Chi-

squared tests were used to compare responses over all response categories between 

specialties and to assess the potential associations between knowledge of the new ACIP 

recommendation and having recommended HPV vaccination in the past. Chi-squared 

tests and Fisher exact tests were used to compare physicians who had and who had not 

recommended HPV vaccination to adults age 27–45 years in the past and likelihood of 

doing so based on the new ACIP recommendation. All analyses were performed using SAS, 

version 9.4 (SAS Institute, Cary, North Carolina).

Results

The overall response rate was 64% (617/968); 71% (336/474) for FP and 57% (281/494) for 

GIM. Characteristics of respondents and non-respondents are shown in Table 1. Respondents 

and non-respondents did not differ by census location (urban, suburban or rural), region or 

whether decisions regarding purchasing and handling of vaccines by the practice were made 

independently or at a larger system level. Male and older physicians and physicians from 

private and smaller practices were less likely to respond.

Recent Practice Regarding HPV Vaccination for Adults Age 27–45 Years

Seventy-four percent of respondents reported that 9vHPV was stocked in their practice 

(FP= 83% and GIM=64%, p<.0001 for difference between specialties). Forty-two percent of 
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physicians had recommended HPV vaccination to adults age 27–45 years in the past; 35% to 

adults with multiple sex partners, 33% to men who have sex with men, 29% to adults with a 

new sex partner, 27% to adults with an immunocompromising condition, and 15% to adults 

in a mutually monogamous sexual relationship. Seventy-three percent had not administered 

HPV vaccine to any adult in this age range in the past 3 months; 22% had administered to 

1–3 patients, 4% to 4–9 patients and only 1% had administered to >10 patients.

Physician Perception of Patients Age 27–45 Years Requesting HPV vaccine

Regarding how often their patients age 27–45 years had requested HPV vaccination in 

the last three months without the physician bringing it up, 5% of physicians reported 

‘Sometimes,’ 25% reported ‘Rarely,’ and 70% reported ‘Never.’ GIM were more likely 

than FP to report receiving requests (8% Sometimes/21% Rarely for GIM vs. 3% 

Sometimes/27% Rarely for FP, p=0.02 for the difference between specialties over all 

response categories). Respondents with patients 27–45 years who had requested an HPV 

vaccination (n=186), reported that the following types of patients had requested it: adults at 

high risk for HPV-related disease (57%), worried adults at low risk for HPV-related disease 

(53%), adults who already had an HPV-related infection or disease (48%), and adults who 

were planning to have a new sex partner (41%).

Physician Knowledge of HPV Disease and Vaccination

Almost all physicians stated correctly that adults who have a new partner may be at risk of 

acquiring a new HPV infection (Table 2). A majority knew the vaccination series consists 

of three doses when started as an adult, the series can be completed with 9vHPV even 

if initiated with a different HPV vaccine, there is no HPV antibody testing needed prior 

to vaccination and ACIP does not recommend against vaccinating adults with multiple 

sex partners or who have a diagnosed HPV infection. A majority did not know that HPV 

vaccination does not prevent progression of existing HPV-related cancers or infections and 

that HPV vaccine effectiveness is lower in adults age 27–45 years compared to adults age 

18–26 years. More FP than GIM answered correctly that when the HPV vaccination series 

is started with a different HPV vaccine, the series can be completed with 9vHPV (71% FP 

vs. 57% GIM, p=<0.001) and that when HPV vaccination is started as an adult 3 doses are 

recommended (59% FP vs. 51% of GIM, p=0.03).

Physician Knowledge and Attitudes Regarding SCDM Recommendation for HPV 
Vaccination

Prior to reading the information provided in the survey, 58% of respondents were aware 

of the recommendation for SCDM regarding HPV vaccination of adults age 27–45 years. 

Knowledge of the ACIP recommendation was associated with having recommended HPV 

vaccination to an adult in this age group in the past (59% of those aware had recommended 

in the past vs. 19% who were unaware, p=<0.001). Over half of physicians (16% strongly 

agreed, 41% somewhat agreed) were unsure of what points to emphasize when having a 

SCDM conversation about HPV vaccination with an adult age 27–45 years. GIM were more 

likely to be unsure of what points to emphasize (GIM 19% strongly agreed/44% somewhat 

agreed vs. FP 13% strongly/38% somewhat agreed, p=0.01).
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Anticipated Effect of ACIP Recommendation on Physician Recommendation for HPV 
Vaccination in Adults Age 27–45 Years

Figure 1 shows how the ACIP recommendation would affect physicians’ practices regarding 

HPV vaccination for particular groups overall and stratified by whether physicians had 

already recommended HPV vaccination to those groups. Almost all physicians who 

had recommended HPV vaccination to adults age 27–45 years would either not change 

behavior (i.e. would continue to recommend) or would be more likely to recommend HPV 

vaccination to adults in this age range. Compared to physicians who had recommended HPV 

vaccination previously, more physicians who had not done so previously were now more 

likely to recommend HPV vaccination for all groups of adults in this age range (p<0.001), 

except to healthy adults without known risk factors, and to adults in a mutually monogamous 

sexual relationship. Only 5% of physicians had not recommended HPV vaccination to any 

group and were not planning to change behavior (i.e. would continue to not recommend).

Discussion

This is the first study to evaluate the physician perspective on the new ACIP 

recommendation regarding HPV vaccination for adults age 27–45 years. Although the 

data show that nearly half of physicians had recommended HPV vaccination to an adult 

in this age group, most had not yet administered it in the several months after the new 

recommendation was made and published. Fifty-eight percent of physicians knew of the 

SCDM recommendation and knowledge of this recommendation was associated with having 

recommended HPV vaccination to an adult in this age range. The vast majority of surveyed 

physicians, regardless of their previous practices regarding adults in this age range, reported 

the new recommendation would increase their likelihood of recommending HPV vaccination 

to adults age 27–45 years.

The majority of physicians were knowledgeable about other aspects of HPV vaccination 

recommendations (Table 2); however, some were not aware the vaccination series can be 

completed with 9vHPV even if initiated with another HPV vaccine, the recommended series 

for adults initiating vaccination is three doses, and that antibody testing is not recommended. 

FPs were slightly more knowledgeable than GIM about other vaccination recommendations, 

likely as a result of caring for adolescents for whom there has been a longstanding routine 

recommendation for HPV vaccination.

Gaps in knowledge of HPV disease and vaccination identified here indicate physicians may 

be overestimating the benefits of HPV vaccination for some populations. Although HPV 

vaccination is highly effective when given before first exposure to HPV, HPV vaccination 

does not prevent the progression of existing HPV infections or disease.32,33 The finding 

that only 38% of physicians knew HPV vaccine does not prevent the progression of HPV 

infection are in contrast to a 2010 study of Australian primary care physicians which 

showed almost all (95%) were aware of this.31 In addition, many physicians were not 

aware HPV vaccine effectiveness is lower in adults age 27–45 than in younger individuals. 

Because many adults have already been exposed to HPV, vaccine effectiveness is lower with 

increasing age. Thus, the public health benefit of HPV vaccination over age 26 years is 

expected to be minimal.19
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Knowledge gaps among physicians may make it challenging for them to have a SCDM 

conversation with adults about HPV vaccination and likely contribute to physicians being 

unsure of what to emphasize during such conversations. There are several other factors to 

consider as well. First, to inform a SCDM conversation, physicians need to ascertain sexual 

history. Although sexual history taking by primary care physicians has not been extensively 

studied, at least one study, conducted prior to any ACIP HPV vaccination recommendations, 

indicated that almost half of physicians did not take a sexual history as part of an annual 

exam; very few physicians asked about sexual history during every visit.34 Second, it is 

inherently difficult to know which adults might benefit from HPV vaccination because this 

depends on both past and future exposures to vaccine-type HPV through sexual activity. This 

may be one reason why physicians, particularly those who had previously recommended 

HPV vaccination for adults in this age range, did not make specific distinctions in their 

recommendations to various risk groups. Third, SCDM conversations may be viewed as 

potentially time-consuming, a challenge when there are time constraints during a primary 

care visit as the complexity and number of tasks for physicians to address per visit has 

increased.35,36

Our findings suggest most physicians plan to recommend HPV vaccination to at least some 

adults in this age group. The ACIP recommendation states ‘HPV vaccination does not need 

to be discussed with most adults aged >26 years.’19 This is an important consideration 

as there is a global HPV vaccine shortage.37 The focus should remain on vaccinating 

adolescent and young adult populations who are most likely to benefit; to date, the 

U.S. HPV vaccination program, targeting these younger groups, has been successful at 

reducing vaccine-type HPV infections and related diseases38 and has been cost-effective 

and potentially even cost saving.39 Extending vaccination to all adults age 27–45 years is 

predicted to have little impact on morbidity and mortality, resulting in considerably less 

favorable cost-effectiveness ratios than vaccinating younger populations.40

Although this survey includes nationally representative samples of primary care physicians 

who care for adults in the United States and the response rate was high, the findings 

are subject to several limitations. Males, older physicians and physicians from smaller, 

private practices are somewhat underrepresented in these findings and thus may limit the 

generalizability of the results. There may be an element of social desirability bias in terms 

of physicians reporting they will recommend this vaccine even though the survey included 

information stating that ACIP does not routinely recommend HPV vaccination for adults. 

The report of likelihood of vaccinating may not translate into actually vaccinating, and 

the number of adults anticipated to be vaccinated could not be quantified from the survey. 

Also, we did not ask physicians specifically about having a SCDM conversation about HPV 

vaccination.

Primary care physicians, key stakeholders in the acceptability of HPV vaccination among 

adults 27–45 years, expressed great interest in vaccinating this age group against HPV, 

despite the lack of a routine recommendation from ACIP. Addressing knowledge deficits 

identified in this survey could assist physicians in implementing a recommendation for 

SCDM with their patients. Development of a decision aid, which has been suggested to 

improve the quality of SCDM,41 may be helpful in prompting physicians to assess relevant 
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patient history, to cull the eight talking points provided in the ACIP recommendation, and 

clearly convey knowledge concepts and thus support physicians having conversations with 

adults age 27–45 years about HPV vaccination.
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Figure 1. 
Anticipated changes in physician practice following ACIP recommendation for Shared 

Clinical Decision-making regarding HPV Vaccination of adults 27–45 years, United States, 

2019–2020 (n=534)*

* Some percentages do not add up to 100% due to rounding
†More physicians who had not recommended than who had recommended HPV vaccination 

to adults in this group would be more likely to recommend it now, p=0.001 −45
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Table 1.

Demographic and practice characteristics of survey respondents and non-respondents, United States, 2019–

2020 (n=968)

Characteristic Respondents
(N=617)

Non-Respondents
(N=351)

P-value

Mean (sd*) physician age in years 54.8 (9.4) 56.7 (9.1)
0.002

†,‡

Female, % 50 38
<0.001 † 

Specialty, %

Family physician 54 39
<0.001 † 

General internist 46 61

Region of the U.S., %

Midwest 24 26 0.08

Northeast 19 21

South 33 36

West 24 17

Location of Practice, %

Urban 27 23 0.19

Suburban 67 68

Rural 6 9

Practice Setting, % § 

Private practice 66 78
<0.001 † 

Hospital or clinic 25 17

Health maintenance organization 9 5

Median (IQR ‖ ) number of providers in practice
6 (3–12) 5 (2–10)

0.002
†,¶

Decisions are made about purchasing and handling vaccines , %

Independently 53 57 0.28

At a larger system level 47 43

*
sd= standard deviation

†
Bold values indicate statistical significance p<0.05 between respondents and non-respondents

‡
t-test used

§
Numbers may not add to 100% due to rounding

‖
IQR= Interquartile range

¶
Wilcoxon test used
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Table 2.

Physician knowledge of HPV disease and HPV vaccination, United States, 2019–2020 (n= 617)*

Knowledge Concept: True or False?

Correct 
answer

Physicians 
answering 
correctly (%)

Physicians 
answering 
incorrectly 
(%)

Physicians 
answering 
don’t know 
(%)

Adults who have a new sex partner are at risk of acquiring a new 
HPV infection True 96 1 3

ACIP recommends against 9vHPV in unvaccinated adults age 27 
through 45 years who have had multiple sex partners False 70 11 19

People who started the HPV vaccination series with an older vaccine 

can complete the series with 9vHPV
†

True 65 6 30

HPV antibody testing is recommended for adults age 27 through 
45 years as a part of shared clinical decision making for HPV 
vaccination False 64 13 23

Full HPV vaccination of an adult who started the series as an adult 

will require three doses of 9vHPV
†

True 56 21 24

ACIP recommends against 9vHPV in unvaccinated adults age 27 
through 45 years who have had a diagnosed HPV infection False 55 10 35

HPV vaccine prevents progression of existing HPV related cancers False 45 17 38

HPV vaccine prevents progression of existing HPV infection False 38 22 41

HPV vaccine effectiveness is lower for adults age 27 through 45 
years compared to adults age 18 through 26 years True 30 30 41

Studies show that HPV vaccine is very effective in adults age 27 
through 45 years with HIV infection False 8 37 56

*
Some percentages do not add up to 100% because of rounding

†
p=< .0.05 for statistical differences between specialties. 71% of FP and 57% of GIM answered correctly that when HPV vaccination series was 

started with an older vaccine, it can be completed with 9vHPV. 59% of FP and 51% of GIM were aware that when HPV vaccination started as an 
adult requires 3 doses.
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