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Human papillomavirus 
(HPV) is the most com-
mon sexually transmitted 

infection in the United States.1 
In fact, almost all sexually active 
women and men contract HPV at 
some point in their lives. Among 
more than 100 HPV strains, about 
40 cause genital warts or cancer, 
including cervical, vulvar, vaginal, 
anal, and oropharyngeal cancers.1 
HPV vaccination can protect fe-
males and males against most HPV 
types that cause genital warts or 
cancer.

National recommendations for 
HPV vaccination have changed 
over time. Since 2016, based on the 
latest immunogenicity data, the Ad-
visory Committee on Immunization 
Practices (ACIP) of the Centers for 
Disease Control and Prevention has 
recommended routine HPV vaccina-
tion at age 11 or 12 years to ensure 
that the vaccine is effective before 
sexual initiation.2,3 (Vaccination can 
be started at age 9 years.) The ACIP 
also recommends vaccination for 
females aged 13 to 26 years and 
males aged 13 to 21 years not ade-
quately vaccinated previously. Vac-
cination is recommended through 
age 26 years for gay, bisexual, and 
other men who have sex with men; 
transgender persons; and immuno-
compromised persons (including 
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those with HIV infection) not ade-
quately vaccinated previously.

Current HPV vaccination cover-
age rates among persons aged 19 to 
26 years are 47% to 52% for women 
(full coverage) and 14% to 21% for 
men (at least one dose).4 Mean ages 
of first intercourse for females and 
males are 17.3 years and 17.0 years, 
respectively.5 The relatively low rate 
of HPV vaccination among persons 
likely to be engaging in sexual inter-
course is a concern because vaccine 
completion is needed before sex-
ual initiation to be most effective. 
Healthcare providers (HCPs) who 
care for adolescents and young 
adults need to understand the fac-
tors that influence HPV vaccine up-
take so that they can help increase 
the rate of HPV vaccination in their 
practices.

Although vaccination behaviors 
are influenced by many factors, a 
critical evaluation of the social in-
fluences of parents, sexual partners, 
peers, and HCPs on young persons’ 
HPV vaccination behaviors would 
be elucidating.6–8 Thus far, studies 
have shown that these individuals/
groups can have a favorable effect 
on vaccine uptake among young 
persons.9–18 A deeper investiga-
tion was needed to determine the 
influences of these individuals and 
groups on HPV vaccination before 
sexual initiation.

Purpose
This study expanded the current 
literature by focusing on college 
women and their HPV vaccination 
status prior to first sexual inter-
course. In particular, this study was 
conducted to: identify characteristic 
differences between college women 
who completed the 3-dose HPV 
vaccine series prior to first sexual 
intercourse and those who did not 
complete the series before their first 
sexual intercourse; and identify the 

knowledge and social influences as-
sociated with HPV vaccine comple-
tion prior to first sexual intercourse. 
This study focused on females be-
cause they are disproportionately 
burdened by HPV-related cancers.19 

Methods
Study population
A purposive sample of college 
women was recruited via email 
advertisements to participate in a 
study that entailed completion of an 
online questionnaire during spring 
2011. (Of note, men were initially 
included in the study but were ulti-
mately excluded because of an over-
sight/shortcoming in the original 
study design. Questions regarding 
HPV vaccination status were posed 
only to female participants.) The 
study was conducted at two large 
Texas universities over a 2-week 
period. Each university’s Institu-
tional Review Board approved the 
study. Emails were distributed using 
each university’s regulated delivery 
system. The body of the email con-
tained a link to the internet-based 
questionnaire. Two questionnaire 
reminder emails were sent 5 and 
10 days after the initial recruitment 
email. 

Participation in this study was 
voluntary, and no identifiable infor-
mation was collected. Participants 
received no compensation. Inclusion 
criteria were as follows: self-identifi-
cation as female, age ≤ 26 years, and 
enrollment in one of the two univer-
sities. Participants were excluded if 
they had a history of cervical cancer, 
had missing data regarding a family 
history of cervical cancer, and/or 
had never initiated the HPV vaccine 
series. In addition, participants who 
were vaccinated at the same age at 
which they first had their sexual in-
tercourse were removed because of 
possible temporal bias.

Measures
Dependent 
variables
Some questionnaire 
items were previously 
tested and validated.20,21 
Others, informed by available 
literature, were developed and 
adapted by the researchers for the 
study. The timing of participants’ 
HPV vaccination status relative to 
the timing of their first sexual inter-
course was determined by asking 
them two questions, the answers 
to which needed to be provided in 
years: “How old were you when you 
had sexual intercourse for the first 
time?” and “At what age did you re-
ceive your last HPV vaccine shot?” (In 
this context, “last” refers specifically 
to the last shot of the vaccination 
series.) The authors relied on these 
self-reported data. They were unable 
to verify vaccination through health 
records. If the age that participants 
provided for receiving their last 
HPV shot was younger than that 
provided for their first sexual inter-
course, they were coded “yes,” and if 
they were older when they received 
their last HPV shot than when they 
had their first sexual intercourse, 
they were coded “no.” 

Independent variables
Participants answered 11 true-
false questions assessing their HPV 
knowledge.21 Correctly endorsed 
items were coded as “1,” and incor-
rectly endorsed items were coded 
as “0.” The number of correct items 
(0–11) was summed; higher scores 
reflected greater HPV-related knowl-
edge. Participants were asked about 
their perceptions of cancer risk. In 
particular, they were asked if any of 
their immediate-family members 
had cervical cancer. Response op-
tions were “yes” or “no.” They also 
were asked the number of their 
friends who had already received 
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the HPV vaccine.22 Response options 
were “none, some, most or all,” and “I 
don’t know.” With regard to the norm 
of vaccination, participants were 
asked, “How much did the opinion 
of the following people influence 
your decision about getting the HPV 
vaccine?” Response categories were 

scored on a 4-point Likert scale and 
ranged from “very much” to “not 

at all.” Participants responded to 
this item separately for each of 
these persons: “your parents, 
your best friend, your religious 
leader,” and “your healthcare 
provider.”

Statistical analyses
All statistical analyses were per-

formed using SPSS (version 22). 
Frequencies were calculated for all 
major study variables. Distribution 
frequencies were then compared by 

participants’ HPV vaccination com-
pletion status. Univariate statistics 
were performed to identify differ-
ences for variables. A binary logistic 
regression model was fitted to iden-
tify factors associated with 3-dose 
HPV vaccine completion prior to first 
sexual intercourse as compared to 
those who completed vaccination 
after the first sexual intercourse. 

Results
A total of 81,715 enrolled college 
students, both women and men, re-
ceived the invitation email. Among 
this group, 3,987 initiated the survey 
(response rate, 4.9%) and 2,513 com-
pleted it (completion rate, 63.1%). 
After excluding participants for miss-
ing data (n = 136), reporting their 
sex as male (n = 543), being at least 
age 26 years (n = 469), or having a 
past history of cervical cancer (n = 

16), as well as those reporting never 
initiating HPV vaccination (n = 846), 
the final sample size for analysis was 
503 women.

Sample characteristics, 
HPV knowledge scores, and 
perceptions of cancer risk
Table 1 provides sample character-
istics of the women included in this 
analysis. Table 2 lists the HPV knowl-
edge questions and the proportions 
of the “no” group, the “yes” group, 
and the entire group who answered 
correctly. Among all participants, 
7.2% reported that an immediate 
family member had been diagnosed 
with cervical cancer. Again, among 
all participants, 45.1% reported 
that some of their friends were 
vaccinated and 25.0% said they did 
not know their friends’ vaccination 
status.  

Table 1. Sample characteristics by participant vaccination status at first intercourse

Variable Total Vaccinated against HPV prior 
to having sexual intercourse

(N = 503) No (n = 247) Yes (n = 256) Χ2 or t P

Age 20.94 (±1.88) 21.59 (±1.90) 20.32 (±1.65) 8.01 <.001

Race/ethnicity 
• Non-Hispanic white 
• Hispanic 
• Other

 
80.1% 
13.1% 
6.8%

78.9%
13.8%
7.3%

81.3%
12.5%
6.3%

0.44 .804

HPV knowledge score 8.40 (±1.53) 8.48 (±1.47) 8.32 (±1.58) 1.18 .237

Age at first HPV vaccination 17.94 (±2.18) 18.92 (±2.20) 16.99 (±1.68) 11.03 <.001

Age at first sexual intercourse 17.02 (±2.05) 16.03 (1.49) 18.71 (±1.75) -15.39 <.001

Immediate family member with cervical cancer 
• No 
• Yes

 
92.8% 
7.2%

 
91.9% 
8.1%

 
93.8% 
6.3%

0.65 .422

Number of friends vaccinated against HPV 
• Some 
• None 
• Most/all 
• Don’t know

 
45.1% 
3.0% 
26.8% 
25.0%

 
45.7% 
2.8% 
27.1% 
24.3%

 
44.5% 
3.1% 
26.6% 
25.8%

0.20 .977

Influence for getting vaccinated 
• Parents 
• Best friend 
• Religious leader 
• Healthcare provider

 
3.18 (±1.05)
1.68 (±0.98)
1.15 (±0.49)
2.91 (±1.24)

 
2.83 (±1.18)
1.82 (±1.05)
1.18 (±0.53)
2.98 (±1.24)

 
3.52 (±0.75)
1.54 (±0.89)
1.11 (±0.44)
2.84 (±1.24)

 
-7.81
3.30
1.49
1.26

 
<.001
.001
.136
.207

HPV, human papillomavirus.
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Multivariate analysis
Factors associated with HPV vaccine 
completion prior to first sexual inter-
course are presented in Table 3. Par-
ticipants who were younger (odds 
ratio [OR], 0.70; 95% confidence 
interval [CI], 0.61–0.79) and who 
reported being influenced by their 
parents (OR, 2.00; 95% CI, 1.59–2.51) 
or their best friends (OR, 0.67; 95% 
CI, 0.54–0.85) were more likely to be 
HPV vaccine complete prior to first 
sexual intercourse; the difference 
was statistically significant. Factors 
such as race/ethnicity, immediate 
family history of cervical cancer, 
friends vaccinated against HPV, and 
influence from religious leaders and 
HCPs were not statistically signifi-
cantly associated with HPV vaccine 
completion prior to first sexual inter-
course.

Discussion
In this study of college women 
in Texas, the average age of HPV 
vaccination was approximately 
age 18 years and only half were 
fully vaccinated prior to first sexual 
intercourse. Young women whose 

parents supported HPV vaccination 
had the greatest odds of obtaining 
the vaccine prior to first intercourse. 
A clear need exists for improved vac-
cine communication among HCPs, 
young female patients, and their 
parents as a strategy to increase HPV 

vaccination at recommended ages 
(11–12 years) to ensure optimal pro-
tection. Because of low on-time HPV 
vaccination in so many college stu-
dents, HCPs caring for members of 
this population should ensure that 
education about HPV and HPV vacci-

Table 2. HPV knowledge: Percentage of correct responses

Knowledge items Yes* 
(n = 256)

No† 
(n = 247)

Total 
(n = 503)

Chi- 
square

P

Men can be infected with HPV 86.2 79.7 82.9 3.80 .051

A person may be infected and not know it 100.0 99.6 99.8 0.97 .325

Those with HPV may need Pap smears more often 84.2 79.7 81.9 1.74 .188

HPV is spread by sexual intercourse 94.7 95.3 95.0 0.09 .766

Pap smears can detect HPV 82.2 75.4 78.7 3.47 .063

Age at first sexual intercourse 17.02 (±2.05) 16.03 (1.49) 18.71 (±1.75) -15.39 <.001

HPV causes abnormal menses 46.2 45.3 45.7 0.04 .850

Condoms do not help protect you from HPV 26.7 33.6 30.2 2.82 .093

Certain types of HPV cause cancer 100.0 98.4 99.2 3.89 .049

HPV can cause problems with pregnancy 87.0 88.3 87.7 0.18 .673

HPV can be cured with antibiotics 77.7 71.1 74.4 2.91 .088

HPV goes away with the right treatment 62.8 65.2 64.0 0.34 .562

*Vaccinated against HPV prior to first intercourse. †Not vaccinated against HPV prior to first intercourse. HPV, human papillomavirus.

Table 3. Factors associated with being vaccinated against HPV  
prior to having sexual intercourse

Variable OR P 95% CI
Age 0.70 <.001 0.61–0.79

Race/ethnicity 
• Non-Hispanic white 
• Hispanic 
• Other

 
1.00 
1.21 
1.15

 
— 

.664 

.783

 
— 

0.52–2.80 
0.43–3.04

HPV knowledge score 1.02 .822 0.89–1.16

Immediate family member with cervical cancer 
• No 
• Yes

 
1.00 
0.81

 
— 

.615

 
— 

0.36–1.82
Number of friends vaccinated against HPV 
• Some 
• None 
• Most/all 
• Don’t know

 
1.00 
0.81 
0.75 
0.73

 
— 

.433 

.650 

.292

 
— 

0.49–1.36 
0.22–2.58 
0.41–1.31

Influence for getting vaccinated 
• Parents 
• Best friend 
• Religious leader 
• Healthcare provider

 
2.00 
0.67 
0.90 
0.87

 
<.001 
.001 
.630 
.127

 
1.59–2.51 
0.54–0.85 
0.59–1.38 
0.73–1.04

CI, confidence interval; HPV, human papillomavirus; OR, odds ratio.
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nation is reinforced and that vaccine 
services are clearly promoted and 
delivered. 

Regarding college women’s HPV 
knowledge, the average score in this 
study was 8.4 out of 11 (76%), indi-
cating that this sample was knowl-
edgeable about HPV. Nevertheless, 
there was not much difference in 
HPV knowledge between women 
who were vaccinated before initi-
ating sexual intercourse and those 
who were not, possibly suggesting 
that knowledge about HPV does not 
equate to behavior change—in this 
case, getting the full HPV vaccina-
tion series before sexual intercourse. 
These findings are aligned with 
those of a study evaluating an HPV 
vaccine completion intervention. 
Although HPV knowledge increased 
in a sample of college students, 
this knowledge did not translate to 
HPV vaccine completion.23 College 
health interventions focused on 
increasing HPV vaccine completion 
should extend beyond knowledge 
to include other known influences 
such as social normalization and 
vaccine-positive environments (in-
cluding cues to vaccinate at health 
services and strong college HCP rec-
ommendations).

Parental influence on vaccination 
status found in this study is not 
unique.13,14,24 However, this study 

provides insight into parental influ-
ence prior to sexual intercourse initi-
ation. Public health campaigns and 
HCPs need to ensure that parents 
understand the importance of HPV 
vaccination and the optimal timing 
of it. If vaccination has not occurred 
at the recommended age, parents 
can still encourage their teenaged 
and college-aged daughters to initi-
ate and complete the series.13,14,24,25 
HCPs can assist by disseminating 
information about the importance 
of the timing of HPV vaccination 
to ensure optimal cancer protec-
tion.22,26,27

In the present study, HCPs did 
not have a significant influence on 
college-age women’s HPV vacci-
nation rates prior to intercourse. 
However, other studies have shown 
that strong HCP recommendations 
for HPV vaccination are a significant 
predictor of vaccine initiation.28 
Some HCPs may provide weak rec-
ommendations or none at all.29 In 
addition, some may not adequately 
educate parents and patients about 
HPV.30,31 HCPs can help increase 
overall vaccination rates by provid-
ing strong recommendations, as 
well as education to enhance par-
ents’ and patients’ HPV knowledge.32

Limitations
These data were cross-sectional and 

collected from students enrolled 
in two different colleges in Texas. 
They may not be generalized to all 
college-aged women, especially 
in other US regions. Inclusion and 
exclusion criteria limited the sample 
size, which further affects gener-
alizability of the study. In addition, 
because items regarding vaccination 
status for male participants were 
lacking, men were excluded from 
the study, further limiting its gen-
eralizability. The survey relied on 
self-reported data, which could lead 
to a potential for bias in answering 
questions based on perceived social 
norms or to respondents providing 
incorrect information about 
their vaccine initiation/com-
pletion status or their age 
at sexual intercourse 
initiation. Despite 
these limitations, 
this study adds to 
the current litera-
ture and highlights 
the still-too-large 
proportion of young 
women who have 
not completed the HPV 
vaccination series by the 
recommended age. 

Implications for practice
This study has produced three im-
portant findings: delayed vaccina-
tion does occur (among the sample, 
the mean age of HPV vaccine com-
pletion was nearly 18 years, which is 
6 to 7 years beyond national vaccine 
age recommendations); only half of 
these women were vaccinated prior 
to their first sexual intercourse; and 
HPV vaccine-supportive parents 
were the strongest predictor of 
vaccination prior to first sexual in-
tercourse. Although much is known 
about factors affecting parents’ and 
patients’ decision to initiate the HPV 
vaccination series, little is known 
about influences related to timing of 

Although much is known about 

factors affecting parents’ and 

patients’ decision to initiate the HPV 

vaccination series, little is known 

about influences related to timing of 

vaccination and, in particular, timing 

prior to first sexual intercourse. 
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vaccination and, in particular, timing 
prior to first sexual intercourse. This 
study provides insight into factors—
age and influence of parents and 
best friends—associated with HPV 
vaccination.

Future research and quality im-
provement projects should focus 
on pediatric practices. However, the 
results of this study indicate that a 
focused effort is needed in college 
health practices as well. In particular, 
women’s health nurse practitioners 
and other advanced practice reg-
istered nurses can take the lead in 
promoting HPV vaccination on col-

lege campuses. College students 
aged 18 years or older can 

make their own health-
care decisions. There-

fore, consistent HPV 
messaging on 
college campuses 
is needed, and 
clear recommen-
dations from 
HCPs caring for 

college students 
are imperative.33 

University level and 
provider level assess-

ments of health services 
and health services training may 

be necessary, particularly at univer-
sities in low vaccine uptake regions 
such as Texas to decrease regional 
HPV vaccine disparities. 

Additional research must include 
the HPV vaccination status of col-
lege men, an underrepresented 
population in the literature on HPV. 
Attention should be focused on 
HPV vaccination in males not only 
because it helps protect women 
against HPV transmitted to them by 
males but also because it protects 
males themselves. HPV infection 
can cause genital warts and penile, 
anal, and oropharyngeal cancers 
in men.3 Future interventions must 
expand beyond educational efforts. 

Interventions also need to improve 
the skills of HCPs in delivering strong 
vaccine recommendations, address-
ing parental or patient hesitancy, 
and creating HPV vaccine-positive 
environments, with opportunities to 
vaccinate, especially on college cam-
puses.  =
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