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Abstract

The aim of this study was to identify risk perceptions after human papillomavirus (HPV) 

vaccination among HIV-infected young men who have sex with men. On average, participants 

appropriately perceived themselves to be at lower than neutral risk for HPV (mean subscale score 

4.2/10), at higher than neutral risk for other sexually transmitted infections (7.0/10), and that safer 

sexual behaviors were still important (8.5/10). Higher perceived risk of HPV was associated with 

African-American race (p=.03); higher perceived risk of other sexually transmitted infections with 

White race (p=.01) and higher knowledge about HPV (p=.001); and higher perceived need for 

safer sexual behaviors with consistent condom use (p=.02). The study provides reassuring data that 

HIV-infected young men who have sex with men generally have appropriate risk perceptions and 

believe that safer sexual behaviors after vaccination are still important. These findings mirror the 

results of studies in HIV-infected young women and HIV-uninfected adolescents.
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Introduction

Human papillomavirus (HPV) is a common sexually transmitted infection (STI) that may 

cause oral and anogenital cancers in both women and men. In men living in developed 

countries, the combined prevalence of HPV-associated oral, penile, and anal cancers is 

similar to that of cervical cancer in women.(1) HIV-infected men who have sex with men 

(MSM) are at substantially higher risk than HIV-uninfected men for anogenital HPV 

infection and progression to anal cancer.(2, 3) Two prophylactic HPV vaccines that protect 

against the HPV types most commonly associated with male anogenital cancers are now 

licensed for use in men, and the U.S. Advisory Committee on Immunization Practices 

(ACIP) recommends routine HPV vaccination at age 11 or 12 years, with catch-up 

vaccination for men 13 through 21 years who have not been vaccinated previously, and 

vaccination for men at high risk for HPV, including MSM and HIV-infected men, 22 through 

26 years.(4, 5)

HPV vaccination could substantially decrease anogenital cancer prevalence and mortality in 

HIV-infected men and MSM. However, risk compensation after vaccination; i.e., the practice 

of riskier sexual behaviors among vaccinated men due to a perception of decreased risk, 

could diminish the health benefits of vaccination. Studies of risk compensation after HPV 

vaccination in women have not demonstrated a change in sexual behaviors or biological 

outcomes such as STI diagnosis after HPV vaccination, as summarized recently by Kasting 

et al.(6) However, several previous studies conducted primarily in men have demonstrated 

that HIV prevention methods such as investigational HIV vaccines, antiretroviral therapy, 

male circumcision, and post-exposure prophylaxis for HIV may lead to an increase in risky 

sexual behaviors or STIs.(7–12) Findings are inconsistent: other studies show no changes in 

behaviors after these interventions.(13, 14) Studies that have examined the effect of 

investigational HIV vaccines or antiretroviral therapy on sexual behaviors suggest that risk 

perceptions; that is, perceived risk of HIV, mediated the effect on behaviors.(8–11, 15–19)

If HIV-infected men inappropriately perceive a lower risk of STIs other than HPV or a 

reduced need for safer sexual behaviors after HPV vaccination, and if these risk perceptions 

lead to less safe sexual behaviors, this could increase the risk of HPV-related disease caused 

by non-vaccine type HPVs or other STIs. Concerns about risk compensation after 

vaccination may also impact provider recommendations for HPV vaccines and parental 

acceptability of vaccination.(20–23) Examination of risk perceptions after vaccination and 

identification of any factors associated with misperceptions are important for the 

development of educational and public health messages to prevent riskier behaviors after 

vaccination.

We therefore conducted a study to examine risk perceptions after HPV vaccination in a 

cohort of young HIV-infected MSM participating in an HPV vaccine clinical trial. The aim 

of the study was to characterize young men’s risk perceptions after the first HPV vaccine 

dose and to determine whether risk perceptions were associated with sociodemographic 

characteristics, knowledge, sexual behaviors, STI diagnosis, CD4+ T-cell count, and HIV 

viral load.
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Methods

Data for this study were collected at the baseline visit of a phase II, open-label, multi-center 

trial of the quadrivalent HPV (6, 11, 16, 18) vaccine in 13- to 26-year-old HIV-infected 

MSM. This trial was conducted by the AIDS Malignancy Consortium (AMC) in 

collaboration with the Adolescent Medicine Trials Network for HIV/AIDS Interventions 

(ATN). Young men were recruited from 15 U.S. sites between 2012 and 2015. A self-

administered, paper-and-pencil questionnaire was completed by all participants after the first 

vaccine dose that measured sociodemographic characteristics, knowledge about HPV and 

HPV vaccines, smoking, condom use, and risk perceptions. The 5-item knowledge scale was 

adapted from previous scales developed by the investigators that have been used in several 

studies.(24–26) The 15-item risk perception scale was comprised of three 5-item subscales 

that assessed changes in perceived susceptibility to HPV, perceived susceptibility to other 

STIs, and need for safer sexual behaviors after HPV vaccination. Each of the scale items was 

preceded by the following stem: “After getting vaccinated against HPV …” For example, 

“After getting vaccinated against HPV, I am still just as concerned about getting HPV” or 

“After getting vaccinated against HPV, there is less of a chance that I will get an STI or STD 

other than HPV than there used to be.” In this way, the items assessed whether the 

participants’ self-reported risk perceptions or need for safer sexual behaviors had changed 

after vaccination. The subscales and items were originally adapted from the literature on 

HIV risk perceptions after the introduction of antiretroviral therapy or an investigational 

HIV vaccine,(9, 16, 18) and were used in several previous studies of HPV vaccines, 

including in HIV-infected young women.(27–30) Responses to each item were on 11-point 

continuous scales (0=strongly disagree, 5=neither agree nor disagree, and 10=strongly 

agree) and the mean of the responses for each of the five items within each subscale was 

calculated to create three separate mean subscale scores, which were analyzed as continuous 

variables. Some items were reverse-scored because of the direction in which they were 

worded, so that higher scores indicated higher perceived risk and lower scores indicated 

lower perceived risk. Summary subscale scores were also calculated (representing the mean 

of the sum of the individual items) so that subscale scores could be compared to previous 

studies in other populations. Participants also underwent testing for CD4+ count, HIV viral 

load, gonorrhea and Chlamydia. The Institutional Review Board for each participating site 

approved the study.

One-way analysis of variance (ANOVA) was used to determine if each of the three risk 

perception subscales (perceived risk of HPV, perceived risk of other STIs, and perceived 

need for safer sexual behaviors after vaccination) was associated with sociodemographic 

factors, smoking, sexual behaviors (number of male and female sexual partners, frequency 

of condom use), STI diagnosis, HIV viral load and CD4 T-cell count. A generalized linear 

model was used to determine whether each of the three risk perception subscales was 

associated with knowledge. The parameter estimate and standard error were derived from 

this generalized linear model; a significant association was detected if the slope for the 

independent variable of knowledge was significantly different from zero.

In order to determine if the mean scores for each subscale differed significantly from 5, 

which is the neutral score for each of the subscales, one-sample t-tests were used to compare 
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the mean subscale scores for each of the three subscales to 5. This was done for each of the 

covariates.

Results

The mean age of the 142 participants was 23.0 years (standard deviation or SD 2.0), 83 

(56.5%) were Black, and 36 (24.5%) were Latino; race and ethnicity were assessed using 

separate items. Sixty-three (44.3%) reported smoking during the previous month and 75 

(51.0%) reported more than one male sexual partner in the previous 6 months. The CD4+ T 

cell count was at least 350 cells/mm3 in 59 (40.1%) of participants, and the HIV viral load 

was less than 400 in 131 (89.1%) of participants. Urine specimens were positive for 

Gonorrhea in 1 (0.7%) participant and for Chlamydia in 6 (4.1%) participants.

The proportion of correct responses to questions assessing knowledge about HPV and HPV 

vaccines ranged from 40% to 98%. Almost all participants (98%) responded correctly that 

HPV infection may be asymptomatic, while 70% responded correctly that HPV could be 

transmitted by skin-to-skin genital contact, 65% responded correctly that condom use does 

not completely protect against HPV acquisition, 61% responded correctly that genital warts 

may not resolve permanently after treatment, and 40% responded correctly that HPV 

infection cannot be cured with antibiotics. The mean knowledge scale score was 3.3 (SD 

1.3) out of a possible 5.0. Cronbach’s alpha values for the risk perception subscales were as 

follows (Table 1): 0.72 for the HPV risk perception subscale, 0.75 for the STI risk 

perception subscale, and 0.64 for the need for safer sexual behavior subscale. The mean 

responses to the five individual items comprising the HPV risk perception subscale ranged 

from 3.5 to 5.2 out of a possible 10. These were lower than responses to the five items 

comprising the STI risk perception subscale (range of means 6.3 to 7.7): higher scores on 

both subscales indicated higher perceived risk. Scores were even higher for the five items 

comprising the subscale measuring need for safer sexual behaviors (range of means 7.5 to 

9.1): higher scores indicated a stronger belief that safer sexual behaviors are still needed 

after vaccination. The finding that the range of scores was narrow demonstrated that there 

was not wide variation in the way in which participants responded to the items within each 

subscale. The mean score for the subscale measuring perceived risk for HPV after 

vaccination was 4.2 out of a possible 10; a mean score less than 5 indicated lower perceived 

risk on average. In contrast, the mean score for the subscale measuring perceived risk for 

STIs other than HPV after vaccination was 7.0; a mean score greater than 5 indicated higher 

perceived risk on average. These results suggest that on average, participants perceived 

themselves to be at lower risk for HPV, but did not perceive themselves to be at lower risk 

for other STIs. A paired t-test was used to compare the mean scale scores for perceived risk 

of HPV vs. perceived risk of other STIs: the mean difference was −2.8 (p < .001), indicating 

that the perceived risk of other STIs was significantly higher than the perceived risk of HPV. 

The mean score for the subscale measuring need for safer sexual behaviors after vaccination 

was 8.5; a mean score greater than 5 indicates a higher perceived need for safer sexual 

behaviors. We also calculated summary mean subscale scores (i.e. the mean of the sum of 

the subscale items) so that the results could be compared to the results of previous studies 

that calculated subscale scores in this way, and summary subscale scores and standard errors 
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were as follows: perceived risk of HPV (score 21.1/50), perceived risk of other STIs (score 

34.4/50), and perceived need for safer sexual behaviors (score 42.1/50).

ANOVA demonstrated that higher perceived risk of HPV was associated with African-

American race (p=.03), higher perceived risk of other STIs with White race (p=.01), and 

higher perceived need for safer sexual behaviors with consistent condom use (p=.02) (Table 

2). Generalized linear models demonstrated that the only risk perception subscale 

significantly associated with higher knowledge was higher perceived risk of other STIs 

(parameter estimate 0.48, standard error 0.15, p = .001). Multivariable modeling was not 

conducted because only one variable was associated with two of the three outcomes in the 

univariable analyses.

The results of the one-sample t-tests to compare the mean subscale scores for each of the 

three subscales to 5, in order to determine if the mean scores for each subscale differed 

significantly from the neutral score, are shown in Table 3. For all covariates, the mean minus 

5 for perceived risk of HPV was negative, indicating a lower perceived risk of HPV on 

average. In contrast, the mean minus 5 for perceived risk of other STIs and perceived need 

for safer sexual behaviors was positive, indicating a higher perceived risk of STIs and a 

higher perceived need for safer sexual behaviors on average. The mean subscale scores 

generally differed significantly from neutral scores, with a few exceptions (10/66 or 15% of 

all comparisons): 7 of these exceptions were comparisons involving the perceived risk of 

HPV subscale, and the other 3 were comparisons involving the perceived risk of other STIs 

subscale. All comparisons involving the need for safer sexual behaviors subscale were 

significant.

Discussion

In this study, we characterized young men’s risk perceptions after HPV vaccination and 

determined whether sociodemographic factors, knowledge, behaviors, STI diagnosis, HIV 

viral load and CD4 T-cell count were associated with risk perceptions. To our knowledge, 

this is the first study of risk perceptions after HPV vaccination in young HIV-infected MSM.

Participants appropriately perceived themselves to be at lower than neutral risk for HPV and 

at higher than neutral risk for other sexually transmitted infections, on average. These 

findings are similar to those of previous studies utilizing the same subscales, among 16–23 

year-old HIV-infected young women participating in a clinical trial of the quadrivalent HPV 

vaccine and 13–21 year-old HIV-uninfected women recruited from clinical settings. The 

summary scale score was actually higher (34.4/50) in HIV-infected young MSM compared 

with HIV-infected young women (31.2/50)(27) and HIV-uninfected young women (30.5/50),

(28) suggesting that young men had slightly more appropriate perceptions of risk about other 

STIs overall. However, some participants in this study, as in previous studies, believed that 

they were at lower risk for other STIs after HPV vaccination. Although previous literature is 

not consistent, some studies suggest that other prevention modalities such as HIV vaccines, 

antiretroviral therapy and post-exposure prophylaxis for HIV may lead to an increase in 

risky sexual behaviors or STIs,(7–12) and that risk perceptions mediate the effect on 

behavioral changes.(8–11, 15–19) Our findings, in combination with those of previous 
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studies, support the importance of educational interventions to provide accurate information 

about the limits of HPV vaccine effectiveness. Misperceptions about protection against other 

STIs could lead to behaviors that would increase the risk of HPV-related disease caused by 

non-vaccine type HPVs or other STIs, though it is encouraging that in a recent longitudinal 

study of young women, lower perceived risk of other STIs was not associated with less 

consistent condom use, higher number of sexual partners, or STI diagnosis over the 30 

months following vaccination.(30) The importance of education at the time of vaccination is 

underscored by results demonstrating a positive association between higher knowledge 

about HPV and more appropriate risk perceptions about STIs other than HPV.

Participants generally perceived that safer sexual behaviors were still important after HPV 

vaccination. This finding is reassuring and is consistent with the results of previous studies 

conducted in HIV-infected women and others.(6, 27–29, 31) The summary scale score 

measuring perceived need for safer sexual behaviors in young HIV-infected MSM (42.1/50) 

was almost identical to the scores in HIV-infected young women (43.1/50)(27) and HIV-

uninfected young women (42.5/50).(28) Communicating this finding to clinicians may 

improve their ability to reassure parents and may enhance the strength of their vaccine 

recommendations, and communicating this finding to parents may increase HPV vaccine 

acceptability and rates of uptake. Not surprisingly, perceived need for safer sexual behaviors 

was associated with condom use in young men.(32) The fact that no demographic or other 

factors were associated with perceived need for safer sexual behaviors is similar to the 

findings of previous studies, and demonstrates that the small group of young men who do 

not believe that safer sexual behaviors are as important after vaccination are not readily 

identifiable based on their characteristics; thus, effective counseling about safer sexual 

behaviors is important for all young men. Although knowledge about HPV was not 

associated with perceived need for safer sexual behaviors, the knowledge scale did not 

measure knowledge about the need for safer sexual behaviors after vaccination. Therefore, 

the lack of an association does not preclude the importance of educational strategies to 

encourage safer sexual behaviors after vaccination. Strategies to target those young men who 

perceive less of a need for safer sexual behaviors after vaccination could include a direct 

assessment of this perception at the time of vaccination, and enhanced counseling of those 

men who endorse this belief.

There are several limitations to this study. Participants were recruited from sites across the 

U.S., but the study sample was small which limits the power to detect associations between 

risk perceptions and outcome variables. Therefore, caution should be exercised in 

interpreting univariable associations for which there are a small number of participants in 

specific categories. Participants were HIV-infected MSM with relatively low HIV viral load 

and relatively high CD4+ T-cell count who were willing to participate in a clinical trial; 

therefore, their risk perceptions may differ from those of other men, limiting 

generalizability. However, the fact that findings were very similar to those in studies 

enrolling other populations suggests that the findings may be generalizable. As with all 

studies assessing need for safer sexual practices after vaccination, social desirability bias 

may lead to an underestimate of misperceptions after vaccination. Finally, we did not assess 

whether the use of biomedical HIV prevention strategies such as pre-exposure prophylaxis 
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influence perceptions of risk and need for safer sexual behaviors after HPV vaccination, an 

important area for future research.

In conclusion, this study provides novel data about risk perceptions after the first HPV 

vaccine dose in young HIV-infected men who have sex with men. The study provides 

reassuring data that young men generally believe that safer sexual behaviors after 

vaccination are still important. However, the finding that a subset of participants believe that 

HPV vaccination protects against other STIs – and that there was a positive association 

between appropriate perception of risk about protection against other STIs and knowledge 

about HPV – underscores the importance of educational interventions in clinical settings and 

in clinical trials of HIV and other STI vaccines.
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Table 1

Descriptive data for three subscales and 15 items measuring perceived risk of human papillomavirus (HPV), 

perceived risk of sexually transmitted infections (STIs) other than HPV, and perceived need for safer sexual 

behaviors, after HPV vaccination

Subscales and items Mean 
subscale 
scorea, b 

(SEc)

Total 
subscale 
scored 

(SD)e

Cronbach’s alpha Mean item 
scorea, b

Perceived risk of HPV 4.2 (2.3) 21.1 (11.3) 0.72

After getting vaccinated against HPV…

I am less worried about getting HPV 3.5 (3.0)

I am still just as concerned about getting HPV 5.2 (3.3)

I think getting HPV will be less of a problem 4.6 (3.6)

I am less worried that one of my sex partners could get HPV from me 4.3 (3.4)

There is less of a chance that I will get HPV than there used to be 3.5 (3.1)

Perceived risk of STIs other than HPV 7.0 (2.2) 34.4 (11.5) 0.75

After getting vaccinated against HPV…

I am less worried about getting an STI or STD other than HPV 7.0 (3.3)

I am still just as concerned about getting an STI or STD other than HPV 7.7 (2.8)

I think getting an STI or STD other than HPV will be less of a problem 7.2 (3.1)

I am less worried that one of my sex partners could get an STI or STD 
other than HPV from me

6.3 (3.5)

There is less of a chance that I will get an STI or STD other than HPV 
than there used to be

6.5 (3.3)

Perceived need for safer sexual behaviors 8.5 (1.7) 42.1 (8.8) 0.64

After getting vaccinated against HPV…

I feel that condom use during sex is less necessary 8.7 (2.5)

I feel it is still just as important to have as few sexual partners as possible 7.5 (3.4)

I feel it is not as important to talk to my sex partners about safe sex 8.7 (2.7)

I think it is still just as important to use a condom every time I have sex 9.1 (2.2)

I will be less worried about having unprotected sex 8.3 (2.8)

a
Out of a possible 10

b
Reverse-scored if appropriate: higher scores on subscales and items indicate higher perceived risk or higher perceived need for safer sexual 

behaviors

c
SE = standard error

d
Out of a possible 50

e
SD = standard deviation
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