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Introduction

Since 2006, US guidelines have recommended routine admin-
istration of human papillomavirus (HPV) vaccine to 11 or 12 y 
old females with catch-up vaccination through age 26.1 In 2011, 
guidelines expanded to recommend routine administration to 
males ages 11 or 12 with catch-up vaccination through age 21.2,3 
Despite professional recommendations and moderately high 
acceptability of HPV vaccine among parents,4,5 as of 2010, only 
49% of 13–17 y old females and just 2% of males have received 
at least one dose of HPV vaccine.6,7 The recommendation for 
routine administration to males may decrease this marked gen-
der disparity in uptake. However the continued modest uptake 
among girls, even after 6 y of recommendations for routine vac-
cination, suggests that innovative approaches to increasing use 
are warranted. This may be particularly important for older boys 
who have lower rates of preventive services use than girls.8

HPV vaccine administration in settings beyond the tradi-
tional medical home, such as schools and pharmacies, has the 
potential to effectively augment vaccine delivered in more tradi-
tional settings.9 Schools may be an effective way of reaching low-
income youth and others who may have limited access to care.10 

Low uptake of human papillomavirus (HPV) vaccine calls for innovative approaches. Offering the vaccine in settings 
outside the traditional medical home, such as schools and pharmacies, could increase use. We sought to characterize the 
acceptability of HPV vaccine delivery in these alternative settings using a national (US) sample of parents of adolescent 
males ages 11–17 y (n = 506) and their sons (n = 391) who completed our online surveys in Fall 2010. We used multivariable 
regression to identify correlates of parents’ and sons’ comfort with (i.e., acceptability of) alternative settings. Half of 
parents (50%) and over one-third of sons (37%) reported that they were comfortable with schools or pharmacies as 
locations for the sons to receive HPV vaccine. Parents and sons were more comfortable with HPV vaccination in alternative 
settings if the sons had not recently visited their health care providers or had previously received vaccines at school, 
or if parents and sons were comfortable talking with each other about new vaccines. Parents who perceived greater 
barriers to HPV vaccination were more comfortable with alternative settings, as were sons who perceived that their peers 
were more accepting of HPV vaccine (all p < 0.05). Offering HPV vaccine in alternative settings may increase vaccination, 
especially among hard-to-reach adolescents. For example, our results suggest that offering the vaccine in alternative 
settings to boys who had not had recent health care visits could increase uptake by more than 10%. Study findings also 
highlight factors that should be addressed to maximize the potential success of HPV vaccination programs.
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School-located vaccination has been successful in generating 
broad HPV vaccination coverage in other countries.11,12 Although 
most school-based health centers in the US offer some form of 
vaccination, including HPV vaccine,13 school-based health care is 
not widely implemented and varies by state. Pharmacies may also 
help improve HPV vaccination rates as they have for some other 
vaccines.9,14 All 50 states allow pharmacists to vaccinate adults, 
and about half allow some form of adolescent vaccination.15

Although alternative settings hold promise, little research 
has examined parent attitudes about adolescent immunizations 
in settings outside the medical home, with few of these studies 
focusing specifically on HPV vaccine.16,17 Further, little research 
on HPV vaccine delivery in alternative settings has included ado-
lescent perceptions despite evidence that adolescents are involved 
in decisions about whether to get vaccinated against HPV.18 We 
previously reported that parents and their adolescent sons most 
preferred for sons to receive HPV vaccine in a doctor’s office, 
although many were comfortable with school- and pharmacy-
located vaccination.19 However, information on correlates of 
acceptability is currently lacking, yet sorely needed, if we are to 
maximize vaccination in these alternative settings. The present 
study used data from a national sample to identify correlates of 
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parents’ and sons’ comfort with sons receiving HPV vaccination 
in alternative settings.

Results

Most parents were younger than 45 y old (61%), non-Hispanic 
white (67%) and married (82%; Table 1). About half of par-
ents were female (54%) and had at least some college education 
(56%). Around one-third each of participating sons were ages 
11–12 (30%), 13–15 (38%) and 16–17 (32%), and 21% of sons 
had not seen a health care provider for a preventive visit in the 
previous year.

Sons perceived moderate levels of peer acceptance of HPV 
vaccine (mean = 3.03, SD = 0.60) but also moderate levels of 
potential embarrassment if they got vaccinated against HPV and 
their friends found out (mean = 3.00, SD = 1.00). In general, 
parents and sons had moderate to high levels of comfort talking 
with each other about new vaccines (parents: mean = 4.35, SD = 
0.79; sons: mean = 3.60, SD = 1.06), and about 1 out of 6 sons 
(14%) had previously received vaccines at school.

Half of parents (50%, 254/506) and over one-third of sons 
(37%, 143/391) reported that they were comfortable or very 
comfortable with either school or pharmacy-located HPV vacci-
nation. Both parents and sons were moderately comfortable with 
sons receiving HPV vaccine in alternative settings (parents: mean 
= 2.89, SD = 1.14; sons: mean = 2.59, SD = 1.08). Sons’ comfort 
was positively correlated with their parents’ comfort (r = 0.50, p 
< 0.001), though parents were on average slightly more comfort-
able with alternative settings than sons (mean difference = 0.30, 
t(390) = 5.34, p < 0.001).

Correlates of parents’ comfort. In multivariable analyses, 
parents were more comfortable with vaccination in alternative 
settings if they lived in the southern region of the US (compared 
with the western region, β = 0.13), if their sons had not seen a 
health care provider in the past year (β = 0.09), or if their sons 
had previously received vaccines at school (β = 0.17; Table 2). 
Parents were also more comfortable with alternative vaccination 
settings if they reported greater comfort talking with their sons 
about new vaccines (β = 0.08) or perceived greater barriers to get-
ting their sons vaccinated against HPV (β = 0.10). Parents were 
less comfortable with their sons receiving HPV vaccination in 
alternative settings if they had higher levels of either uncertainty 
about HPV vaccine (β = -0.17) or anticipated regret if their sons 
got vaccinated and fainted (β = -0.16).

Correlates of sons’ comfort. In multivariable analyses, sons 
were more comfortable with vaccination in alternative settings if 
they were Hispanic (as compared with non-Hispanic white; β = 
0.14), lived in an urban area (β = 0.17), or had not seen a health 
care provider in the past year (β = 0.11; Table 3). Compared 
with sons who had never received vaccines at school, sons who 
had either previously received vaccines at school or didn’t know 
if they had were more comfortable with alternative vaccination 
setting (β = 0.13 and β = 0.12, respectively). Sons were also more 
comfortable with alternative vaccination settings if they were 
more comfortable talking with their parents about new vaccines 
(β = 0.13) or perceived that their peers were more accepting of 

Table 1. Characteristics of parents (n = 506) and their adolescent sons 
(n = 391)

n (%)

Parent Characteristics

Sex

Female 271 (53.6)

Male 235 (46.4)

Age

< 45 y 309 (61.1)

≥ 45 y 197 (38.9)

Race / Ethnicity

Non-Hispanic White 340 (67.2)

Non-Hispanic Black 62 (12.3)

Hispanic 78 (15.4)

Other race/ethnicity 26 (5.1)

Education

High school degree or less 223 (44.1)

Some college or more 283 (55.9)

Marital status

Divorced, widowed, separated, never married 91 (18.0)

Married or living with a partner 415 (82.0)

Son Characteristicsa

Age

11–12 y 119 (30.4)

13–15 y 149 (38.1)

16–17 y 123 (31.5)

Race / Ethnicity

Non-Hispanic White 240 (61.4)

Non-Hispanic Black 48 (12.3)

Hispanic 63 (16.1)

Other race/ethnicity 40 (10.2)

Saw a health care provider in past year

No 105 (20.8)

Yes 401 (79.3)

Household characteristics

Annual household income

< $60,000 253 (50.0)

≥ $60,000 253 (50.0)

Urbanicity

Rural 85 (16.8)

Urban 421 (83.2)

Region of residence

West 107 (21.2)

Midwest 122 (24.1)

Northeast 108 (21.3)

South 169 (33.4)
aData collected during parent survey, but we report data only for those 
sons who completed their own surveys. Sons who completed surveys 
were similar to non-completers on these characteristics (all p > 0.05).
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Table 2. Parents’ comfort with getting their sons HPV vaccine in alternative settings (n = 506)

Comfort Bivariate Multivariable

Mean (SD) β (95% CI) β (95% CI)

Parent characteristics

Sex

Female 2.93 (1.18) ref -

Male 2.85 (1.09) -0.03 (-0.12, 0.15) -

Age

< 45 y 2.91 (1.18) ref -

≥ 45 y 2.86 (1.11) -0.02 (-0.11, 0.07) -

Race/Ethnicity

Non-Hispanic White 2.87 (1.17) ref -

Non-Hispanic Black 2.96 (0.98) 0.03 (-0.06, 0.12) -

Hispanic 2.87 (1.10) 0.00 (-0.09, 0.09) -

Other race/ethnicity 3.10 (1.20) 0.04 (-0.04, 0.13) -

Education

High school degree or less 2.95 (1.16) ref -

Some college or more 2.85 (1.12) -0.04 (-0.13, 0.04) -

Marital status

Divorced, widowed, separated, never married 2.89 (1.08) ref -

Married or living with a partner 2.89 (1.15) 0.00 (-0.09, 0.09) -

Son characteristics

Age

11–12 y 2.73 (1.15) ref ref

13–15 y 2.91 (1.17) 0.08 (-0.03, 0.22) 0.02 (-0.07, 0.12)

16–17 y 3.02 (1.08) 0.12 (0.02, 0.23)* 0.05 (-0.05, 0.15)

Saw a health care provider in past year

No 3.10 (1.09) 0.09 (0.01–0.18)* 0.09 (0.01, 0.18)*

Yes 2.84 (1.14) ref ref

Ever received any vaccines at school

No 2.79 (1.12) ref ref

Yes 3.45 (1.09) 0.20 (0.11, 0.29)** 0.17 (0.09, 0.26)**

Don’t know 3.00 (1.16) 0.03 (-0.06, 0.12) 0.01 (-0.08, 0.09)

Household characteristics

Annual household income

< $60,000 2.98 (1.14) ref -

≥ $60,000 2.81 (1.13) -0.07 (-0.16, 0.1) -

Urbanicity

Rural 2.96 (1.10) ref -

Urban 2.88 (1.15) -0.03 (-0.12, 0.06) -

Region of residence

West 2.64 (1.14) ref ref

Midwest 2.98 (1.12) 0.12 (0.01, 0.24)* 0.09 (-0.01, 0.20)

Note: Table presents standardized regression coefficients (β) from linear regression models. Dashes (–) indicate that the model did not include the 
item. HPV, human papillomavirus; SD, standard deviation; ref, referent category. aNo (38%), Yes (14%), Did not have a daughter (48%); bNo (10%), Yes 
(21%), Don’t know (69%); cNo (98%), Yes (2%); dContinuous variable with overall mean (SD) reported. e4-point response scale ranging from “not at all” 
to “a lot” (coded 1–4). f4-point response scale ranging from “no chance” to “high chance” (coded 1–4). g2 item scale; each item had a 5-point response 
scale ranging from “very uncomfortable” to “very comfortable” (coded 1–5). h3 item scale; each item had a 5-point response scale ranging from 
“strongly disagree” to “strongly agree” (coded 1–5). fi5 item scale; each item had a 5-point response scale ranging from “strongly disagree” to “strongly 
agree” (coded 1–5). j2 item scale; each item had a 3-point response scale ranging from “not hard at all” to “very hard” (coded 1–3). *p < 0.05, **p < 0.001.
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settings. Consistent with previous research,21 these findings sug-
gest that offering HPV vaccination in alternative settings may 
be a way to reach young people at most risk of not getting the 
vaccine through more traditional venues. This could result in a 
substantial increase in HPV vaccine uptake. For example, while 
we found that about 1 in 5 sons had not had a recent visit with 
a health care provider, in over half of these cases, parents were 
comfortable with adolescent vaccination in an alternative setting. 
This suggests that even by reaching only these sons, offering the 
vaccine in alternative settings could translate into an additional 
12% of all sons in this sample getting vaccinated against HPV.

While previous research has examined potential benefits and 
concerns about alternative settings for adolescent vaccination 
descriptively, to our knowledge, the present study is among the 
first to identify modifiable correlates that can guide efforts to 
promote HPV vaccination in alternative settings. For example, 
parents’ and sons’ comfort communicating with each other about 
new vaccines was a significant and novel correlate of comfort 
with HPV vaccination in alterative settings which, to our knowl-
edge, has not been reported in the literature on general HPV 

HPV vaccine (β = 0.18). Sons were less comfortable with receiv-
ing HPV vaccine in alternative settings if they had higher lev-
els of potential embarrassment if they got vaccinated and their 
friends found out (β = -0.20) or anticipated regret if they got 
vaccinated and fainted (β = -0.19).

Discussion

Recognizing that current systems of care are not meeting the 
complex needs of adolescents, the Institute of Medicine issued 
a report in 2009 calling for the development of innovative pro-
grams to improve health and health care, particularly for young 
people who are most vulnerable to poor health outcomes.20 
Similarly, low uptake of HPV vaccine and significant disparities 
in vaccination rates7 point to the need for innovative approaches 
to increasing use. In this national sample, parents who per-
ceived greater barriers to vaccination, as well as both parents and 
sons who reported that the son did not have recent health care 
visit, had greater comfort with HPV vaccination in alternative 

Table 2. Parents’ comfort with getting their sons HPV vaccine in alternative settings (n = 506)

Northeast 2.88 (1.13) 0.07 (-0.04, 0.18) 0.06 (-0.04, 0.16)

South 3.02 (1.14) 0.15 (0.04, 0.27)* 0.13 (0.02, 0.24)*

HPV and HPV vaccine

Daughter has received HPV Vaccinea

No 2.83 (1.16) ref ref

Yes 3.15 (1.13) 0.10 (0.01, 0.19)* 0.01 (-0.09, 0.10)

Does not have a daughter 2.87 (1.12) 0.02 (-0.08, 0.11) -0.01 (-0.10, 0.08)

Thinks son’s insurance covers HPV vaccineb

No 3.03 (1.15) ref -

Yes 2.81 (1.14) -0.08 (-0.21, 0.06) -

Don’t know 2.89 (1.14) -0.05 (-0.19, 0.08) -

Son’s doctor said son should get HPV vaccinec

No 2.90 (1.14) ref -

Yes 2.71 (0.96) -0.03 (-0.11, 0.06) -

Worry about son getting HPV-related diseased,e 1.45 (0.76) 0.10 (0.02, 0.19)* 0.01 (-0.08, 0.10)

Perceived likelihood of son getting HPV-related diseased,f 2.20 (0.63) 0.14 (0.06, 0.23)** 0.06 (-0.03, 0.15)

Comfort talking with son about new vaccinesd,g 4.35 (0.79) 0.12 (0.04, 0.21)* 0.08 (0.01, 0.16)*

Amount talked with son about HPV vaccined,e 1.18 (0.49) 0.08 (-0.01, 0.17) -

Perceived effectiveness of HPV vaccined,e 2.41 (0.92) 0.18 (0.09–0.26)** 0.02 (-0.07, 0.11)

Perceived uncertainty of HPV vaccined,h 3.57 (0.67) -0.23 (-0.31, -0.14)** -0.17 (-0.26, -0.09)**

Perceived harms of HPV vaccined,i 3.03 (0.53) -0.23 (-0.31, -0.14)** -0.08 (-0.18, 0.01)

Perceived barriers to getting son HPV vaccined,j 1.36 (0.47) 0.09 (0.01, 0.18)* 0.10 (0.02, 0.18)*

Anticipated regret if son got HPV vaccine and faintedd,e 2.70 (1.07) -0.25 (-0.33, -0.16)** -0.16 (-0.25, -0.07)**

Anticipated regret if son didn’t get HPV vaccine and later got HPV infectiond,e 3.17 (0.94) 0.10 (0.02, 0.19)* 0.03 (-0.06, 0.12)

Note: Table presents standardized regression coefficients (β) from linear regression models. Dashes (–) indicate that the model did not include the 
item. HPV, human papillomavirus; SD, standard deviation; ref, referent category. aNo (38%), Yes (14%), Did not have a daughter (48%); bNo (10%), Yes 
(21%), Don’t know (69%); cNo (98%), Yes (2%); dContinuous variable with overall mean (SD) reported. e4-point response scale ranging from “not at all” 
to “a lot” (coded 1–4). f4-point response scale ranging from “no chance” to “high chance” (coded 1–4). g2 item scale; each item had a 5-point response 
scale ranging from “very uncomfortable” to “very comfortable” (coded 1–5). h3 item scale; each item had a 5-point response scale ranging from 
“strongly disagree” to “strongly agree” (coded 1–5). fi5 item scale; each item had a 5-point response scale ranging from “strongly disagree” to “strongly 
agree” (coded 1–5). j2 item scale; each item had a 3-point response scale ranging from “not hard at all” to “very hard” (coded 1–3). *p < 0.05, **p < 0.001.

(continued)
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Table 3. Sons’ comfort getting HPV vaccine in alternative settings (n = 391)

Comfort Bivariate Multivariable

Mean (SD) β (95% CI) β (95% CI)

Son characteristics

Agea

11–12 y 2.39 (1.15) ref ref

13–15 y 2.61 (1.00) 0.10 (-0.02, 0.22) 0.07 (-0.03, 0.17)

16–17 y 2.76 (1.09) 0.16 (0.04, 0.28)* 0.07 (-0.03, 0.18)

Race / Ethnicitya

Non-Hispanic White 2.48 (1.07) ref ref

Non-Hispanic Black 2.66 (1.03) 0.05 (-0.05, 0.16) 0.08 (-0.01, 0.16)

Hispanic 2.96 (1.17) 0.16 (0.06, 0.27)* 0.14 (0.05, 0.23)*

Other race/ethnicity 2.63 (1.01) 0.04 (-0.06, 0.14) 0.05 (-0.03, 0.15)

Saw a health care provider in past yeara

No 2.86 (1.05) 0.13 (0.03, 0.23)* 0.11 (0.02, 0.19)*

Yes 2.52 (1.08) ref ref

Ever received any vaccines at schoola

No 2.51 (1.05) ref ref

Yes 2.90 (1.20) 0.12 (0.03, 0.22)* 0.13 (0.05, 0.22)*

Don’t know 3.55 (0.72) 0.15 (0.05, 0.25)** 0.12 (0.03, 0.20)*

Household characteristics

Annual household income

< $60,000 2.26 (1.03) ref –

≥ $60,000 2.66 (1.08) 0.01 (-0.08, 0.11) –

Urbanicity

Rural 2.26 (1.03) ref ref

Urban 2.66 (1.08) 0.14 (0.04, 0.24)* 0.17 (0.08, 0.26)**

Region of residence

West 2.51 (1.1) ref –

Midwest 2.44 (1.00) -0.03 (-0.15, 0.10) –

Northeast 2.67 (1.10) 0.06 (-0.07, 0.18) –

South 2.70 (1.11) 0.08 (-0.05, 0.21)

HPV and HPV vaccine

HPV knowledgeb

Never heard of HPV prior to survey 2.54 (1.07) ref –

Heard of HPV, low knowledge 2.75 (1.00) 0.06 (-0.04, 0.16) –

Heard of HPV, high knowledge 2.75 (1.17) 0.07 (-0.03, 0.17) –

Sister had received HPV vaccinea

No 2.58 (1.09) ref –

Yes 2.86 (1.03) 0.09 (-0.02, 0.20) –

Did not have a sister 2.53 (1.09) -0.02 (-0.13, 0.08) –

Perceived likelihood of getting HPV-related diseasec,d 2.04 (0.67) 0.12 (-0.02, 0.22)* -0.02 (-0.11, 0.07)

Note: Table presents standardized regression coefficients (β) from linear regression models. Dashes (–) indicate that the model did not include the 
item. HPV, human papillomavirus; SD, standard deviation; ref, referent category. aData collected during parent survey. bMost sons (75%) had never 
heard of HPV prior to the survey. Among those who were aware of HPV, 9% had low knowledge and 16% had high knowledge about the virus. cContin-
uous variable with overall mean (SD) reported. d4-point response scale ranging from “no chance” to “high chance” (coded 1–4). e2 item scale; each item 
had a 5-point response scale ranging from “very uncomfortable” to “very comfortable” (coded 1–5). f4-point response scale ranging from “not at all” to 
“a lot” (coded 1–4). g4 item scale; each item had a 5-point response scale ranging from “strongly disagree” to “strongly agree” (coded 1–5). h2 item scale; 
each item had a 5-point response scale ranging from “strongly disagree” to “strongly agree” (coded 1–5). *p < 0.05, **p < 0.001.
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pattern—students with the greatest exposure to school-based 
health care have the most favorable attitudes, and students who 
utilize services express high levels of satisfaction.25 Further, in 
other research, 40% of parents consenting to school-located vac-
cination for their children had previously indicated that schools 
were not a preferred setting, suggesting that hypothetical prefer-
ences may not reflect actual use when given the opportunity to 
vaccinate in an alternative setting.26

Although the coefficients we report for some correlates may 
be relatively small, if addressed at a population level,27 the fac-
tors identified in this study could increase acceptability of HPV 
vaccine delivery in alternative settings and, potentially, vaccine 
uptake. However, previous research also identifies other salient 
factors for utilization of these settings. Efforts to maximize HPV 
vaccine delivery in alternative settings will also need to address 
multiple policy and logistical concerns that are beyond the scope 
of the current study, such as coordinating medical/vaccination 
records with the medical home, billing insurance and obtaining 
parental consent where necessary.13,14,16,19,21,28 Additional research 
is needed to identify strategies to increase acceptability, evalu-
ate the feasibility of wide-scale implementation of vaccination 
located in alternative settings, and explore ways to ensure conti-
nuity of care with the medical home.

Study strengths include the use of a population-based sample 
and the inclusion of novel survey items about alternative vaccina-
tion settings. Our study is further strengthened by the inclusion 
of adolescent perspectives which can help to ensure the relevance 
of interventions to this population. However, our study also has 
several limitations. At the time we conducted the survey, many 
parents and sons were unaware that HPV vaccine could be given 
to males;6 while the survey provided information about HPV 
vaccine for males to all participants, responses may nonethe-
less reflect a lack of knowledge and familiarity with the vaccine 
itself. Further, survey questions were about a hypothetical situ-
ation (i.e., one that posited they had decided for sons to receive 
the vaccine), which may not reflect actual comfort or utilization 
when faced with actual opportunities. Comfort levels measured 
in advance of the widespread promotion of HPV vaccination in 
alternative settings may not accurately reflect ultimate utilization. 
Although the online panel is comparable to the US population on 
many sociodemographic characteristics,29 most participants were 

vaccine acceptability. It may be that communication is particu-
larly important for vaccination in settings where the parent may 
not be present (such as school), as wanting parents to be present 
during vaccination has been reported as a concern about vaccine 
delivery in alternative settings.19,21 Promoting parent-child com-
munication about health care and vaccination could help allay 
some concerns, though research is needed on the best way to do 
so.

Consistent with previous research on general HPV vaccine 
acceptability among both males6 and females,22 we found that 
sons’ perceived peer acceptance of HPV vaccination is an impor-
tant correlate of comfort with vaccination in alternative settings. 
We also found that sons’ potential embarrassment from getting 
vaccinated could be a barrier that may be heightened in alterna-
tive settings. Efforts to normalize HPV vaccination among ado-
lescents and provide assurances of privacy and confidentiality in 
alternative settings may help increase comfort among sons.

In contrast to our previous research showing that anticipated 
regret of not vaccinating and later getting an HPV-related infec-
tion was an important longitudinal predictor of HPV vaccine 
uptake among parents of adolescent girls,23 inaction regret was 
not a correlate of comfort in this study. Instead, we found that 
anticipated action regret (i.e., anticipated regret if sons received 
the vaccine and fainted) was a strong and consistent correlate of 
comfort with alternative settings for both groups. This type of 
anticipated regret may be more salient when considering the con-
crete consequences of vaccine receipt in situations where parents 
may not be present for vaccination or sons might feel embarrassed 
or concerned that other people might find out.19,21 In addition to 
educating parents and sons about the level of provider training 
and privacy of vaccination settings, providers may be able further 
able to address concerns about fainting and other adverse events, 
as data from females’ vaccination experiences suggest that these 
events are relatively rare and no greater for HPV vaccine than 
other adolescent vaccines.24

We found that previous experience with school-located vac-
cination was a consistent correlate of comfort with HPV vac-
cination in alternative settings for both parents and sons. This 
may reflect greater exposure to, or even positive experiences 
with, health care venues outside of the medical home. Research 
on attitudes toward school-based health centers shows a similar 

Table 3. Sons’ comfort getting HPV vaccine in alternative settings (n = 391)

Comfort talking with parents about new vaccinesc,e 3.60 (1.06) 0.22 (0.12, 0.32)** 0.13 (0.04, 0.22)*

Amount talked with parents about HPV vaccinec,f 1.12 (0.42) 0.01 (-0.09, 0.11) –

Perceived peer acceptance of HPV vaccinec,g 3.03 (0.60) 0.32 (0.23, 0.41)** 0.18 (0.08, 0.27)**

Potential embarrassment of getting HPV vaccinec,h 3.00 (1.06) -0.34 (-0.43, -0.25)** -0.20 (-0.29, -0.11)**

Anticipated regret if got HPV vaccine and faintedc,f 2.79 (1.11) -0.30 (-0.39, -0.20)** -0.19 (-0.28, -0.10)**

Anticipated regret if didn’t get HPV vaccine and later got HPV infectionc,f 3.13 (1.00) 0.07 (-0.03, 0.17) –

Note: Table presents standardized regression coefficients (β) from linear regression models. Dashes (–) indicate that the model did not include the 
item. HPV, human papillomavirus; SD, standard deviation; ref, referent category. aData collected during parent survey. bMost sons (75%) had never 
heard of HPV prior to the survey. Among those who were aware of HPV, 9% had low knowledge and 16% had high knowledge about the virus. cContin-
uous variable with overall mean (SD) reported. d4-point response scale ranging from “no chance” to “high chance” (coded 1–4). e2 item scale; each item 
had a 5-point response scale ranging from “very uncomfortable” to “very comfortable” (coded 1–5). f4-point response scale ranging from “not at all” to 
“a lot” (coded 1–4). g4 item scale; each item had a 5-point response scale ranging from “strongly disagree” to “strongly agree” (coded 1–5). h2 item scale; 
each item had a 5-point response scale ranging from “strongly disagree” to “strongly agree” (coded 1–5). *p < 0.05, **p < 0.001.

(continued)
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vaccine…” Questions asked participants how comfortable they 
were with the sons getting HPV vaccine at: (1) a local pharmacy 
or drug store if they offered the vaccine, and (2) the son’s school 
if they offered the vaccine in a nurse’s office. Both items had a 
5-point response scale ranging from “very uncomfortable” to 
“very comfortable” (coded 1–5 with higher values indicating 
greater comfort). To clarify the meaning of “comfortable,” sur-
veys indicated that the items were not about whether the shots 
themselves would be painful. We created a composite measure 
of comfort with alternative site vaccination based on the mean 
of the two items (possible range: 1–5). Analyses use a composite 
that is the average of the two items, as they were highly correlated 
(r = 0.49 and 0.47 for parent and son surveys, respectively), had 
similar means (p > 0.05 for both groups) and showed similar pat-
terns of correlates.

The survey assessed parents’ and sons’ HPV knowledge, HPV 
vaccine attitudes and beliefs,30 and previous experience with vac-
cination in alternative settings.6 We also collected information 
on various sociodemographic characteristics (age, race/ethnicity, 
income, urbanicity and region of residence), defining “urban” as 
living in a metropolitan statistical area (MSA) and “rural” as liv-
ing outside of an MSA.31

Data analysis. We calculated Pearson’s correlation coefficient 
to determine the correlation between parents’ and sons’ comfort 
and used a paired t-test to assess the mean difference in their 
comfort with alternative settings. We used linear regression 
to identify bivariate correlates of parent and son comfort with 
receiving HPV vaccine in alternative vaccine delivery settings. 
Multivariable regression models included all variables associated 
(p < 0.05) in bivariate analyses. We report data from parent and 
son surveys separately as standardized regression coefficients (βs). 
We conducted all analyses in Stata SE version 10.0 (Statacorp) 
using two-tailed tests and a critical α of 0.05.
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non-Hispanic white and of fairly high socioeconomic status. Our 
study focused on vaccination of adolescent males; generalizabil-
ity to other populations, including adolescent girls, needs to be 
established.

Taken together with other research on acceptability of deliv-
ering adolescent vaccines outside the medical home,16,17,21,28 the 
moderate levels of comfort among parents and sons in our study 
are promising for expanding vaccine coverage in the US and 
hopefully increasing coverage rates to match those of other coun-
tries (e.g., Australia and the UK) that already offer the vaccine 
non-traditional settings. Indeed, comfort with these settings may 
be higher as such programs become more common.

Materials and Methods

This study uses data from the HPV Immunization in Sons 
(HIS) study which examined HPV vaccine attitudes and beliefs 
of parents and their adolescent sons.6 During August and 
September 2010, we surveyed a national sample of parents of 
adolescent males ages 11–17. All parents were members of an 
existing national panel of US households that a survey company 
created using a dual frame approach combining list-assisted, 
random-digit dialing and address-based random sampling of US 
households.29 In exchange for completing surveys, panel mem-
bers accumulated points that they could redeem for small cash 
payments. Households without pre-existing internet received 
a laptop computer and internet access. We asked participating 
parents to also allow their sons to participate. The Institutional 
Review Board at the University of North Carolina approved the 
study.

The survey company invited 1,195 parents to complete our 
online survey, and 752 responded. Of those, 547 (73%) parents 
were eligible to participate, consented and completed the par-
ent survey. Over half of responding parents (56%, n = 421) had 
sons who assented and participated by taking the son survey. For 
the present analysis, we excluded participants when the sons had 
received at least one dose of HPV vaccine (parent survey, n = 12; 
son survey, n = 9) or who were home schooled (parents, n = 29; 
sons, n = 21), resulting in an analytic sample size of 506 parents 
and 391 sons.

Measures. The parent and son surveys (available online at: 
www.unc.edu/~ntbrewer/hpv.htm) included established mea-
sures in the literature as well as our own previous research with 
parents of adolescent daughters.16,23,30 Prior to survey admin-
istration, we cognitively tested the survey with 6 parent-son 
dyads to ensure that survey instructions and items were clear 
and confirm that participants interpreted items as intended.

We provided all participants with information about HPV 
and HPV vaccine throughout the survey. Parent and son surveys 
included equivalent items about vaccine delivery in alternative 
settings. To focus on acceptability of delivery settings, rather 
than the vaccine itself, each question began with the stem: “If 
you and [son’s name (parent survey)/your parents (son survey)] 
decided to get [him (parent survey)/you (son survey)] the HPV 



©
20

13
 L

an
de

s 
B

io
sc

ie
nc

e.
 D

o 
no

t d
is

tri
bu

te
.

www.landesbioscience.com	 Human Vaccines & Immunotherapeutics	 313

References
1.	 Markowitz LE, Dunne EF, Saraiya M, Lawson HW, 

Chesson H, Unger ER; Centers for Disease Control 
and Prevention (CDC); Advisory Committee on 
Immunization Practices (ACIP). Quadrivalent Human 
Papillomavirus Vaccine: Recommendations of the 
Advisory Committee on Immunization Practices 
(ACIP). MMWR Recomm Rep 2007; 56(RR-2):1-24; 
PMID:17380109.

2.	 Dunne EF, Markowitz LE, Chesson H, et al.; 
Centers for Disease Control and Prevention (CDC). 
Recommendations on the use of quadrivalent 
human papillomavirus vaccine in males--Advisory 
Committee on Immunization Practices (ACIP), 2011. 
MMWR Morb Mortal Wkly Rep 2011; 60:1705-8; 
PMID:22189893.

3.	 Centers for Disease Control and Prevention (CDC). 
FDA licensure of quadrivalent human papillomavirus 
vaccine (HPV4, Gardasil) for use in males and guid-
ance from the Advisory Committee on Immunization 
Practices (ACIP). MMWR Morb Mortal Wkly Rep 
2010; 59:630-2; PMID:20508594.

4.	 Liddon N, Hood J, Wynn BA, Markowitz LE. 
Acceptability of human papillomavirus vaccine for 
males: a review of the literature. J Adolesc Health 
2010; 46:113-23; PMID:20113917; http://dx.doi.
org/10.1016/j.jadohealth.2009.11.199.

5.	 Brewer NT, Fazekas KI. Predictors of HPV vaccine 
acceptability: a theory-informed, systematic review. 
Prev Med 2007; 45:107-14; PMID:17628649; http://
dx.doi.org/10.1016/j.ypmed.2007.05.013.

6.	 Reiter PL, McRee AL, Kadis JA, Brewer NT. HPV 
vaccine and adolescent males. Vaccine 2011; 29:5595-
602; PMID:21704104; http://dx.doi.org/10.1016/j.
vaccine.2011.06.020.

7.	 Centers for Disease Control and Prevention (CDC). 
National and state vaccination coverage among adoles-
cents aged 13 through 17 years--United States, 2010. 
MMWR Morb Mortal Wkly Rep 2011; 60:1117-23; 
PMID:21866084.

8.	 Rand CM, Shone LP, Albertin C, Auinger P, Klein 
JD, Szilagyi PG. National health care visit patterns of 
adolescents: implications for delivery of new adolescent 
vaccines. Arch Pediatr Adolesc Med 2007; 161:252-
9; PMID:17339506; http://dx.doi.org/10.1001/arch-
pedi.161.3.252.

9.	 Schaffer SJ, Fontanesi J, Rickert D, Grabenstein JD, 
Rothholz MC, Wang SA, et al.; Working Group 
on Complementary Settings. How effectively can 
health care settings beyond the traditional medical 
home provide vaccines to adolescents? Pediatrics 2008; 
121(Suppl 1):S35-45; PMID:18174319; http://dx.doi.
org/10.1542/peds.2007-1115E.

10.	 Allison MA, Crane LA, Beaty BL, Davidson AJ, 
Melinkovich P, Kempe A. School-based health 
centers: improving access and quality of care for 
low-income adolescents. Pediatrics 2007; 120:e887-
94; PMID:17846146; http://dx.doi.org/10.1542/
peds.2006-2314.

11.	 Reeve C, De La Rue S, Pashen D, Culpan M, Cheffins 
T. School-based vaccinations delivered by general prac-
tice in rural north Queensland: an evaluation of a new 
human papilloma virus vaccination program. Commun 
Dis Intell 2008; 32:94-8; PMID:18522312.

12.	 Brabin L, Roberts SA, Stretch R, Baxter D, Chambers 
G, Kitchener H, et al. Uptake of first two doses of 
human papillomavirus vaccine by adolescent school-
girls in Manchester: prospective cohort study. BMJ 
2008; 336:1056-8; PMID:18436917; http://dx.doi.
org/10.1136/bmj.39541.534109.BE.

13.	 Daley MF, Curtis CR, Pyrzanowski J, Barrow J, Benton 
K, Abrams L, et al. Adolescent immunization delivery 
in school-based health centers: a national survey. J 
Adolesc Health 2009; 45:445-52; PMID:19837350; 
http://dx.doi.org/10.1016/j.jadohealth.2009.04.002.

14.	 Skiles MP, Cai J, English A, Ford CA. Retail phar-
macies and adolescent vaccination--an exploration 
of current issues. J Adolesc Health 2011; 48:630-2; 
PMID:21575825; http://dx.doi.org/10.1016/j.jado-
health.2010.09.003.

15.	 Coalition IA. States Authorizing Pharmacists to 
Vaccinate. 2009 [cited 2012 Jan 26]; Available from: 
http://www.immunize.org/laws/pharm.asp.

16.	 Kadis JA, McRee AL, Gottlieb SL, Lee MR, Reiter 
PL, Dittus PJ, et al. Mothers’ support for volun-
tary provision of HPV vaccine in schools. Vaccine 
2011; 29:2542-7; PMID:21300097; http://dx.doi.
org/10.1016/j.vaccine.2011.01.067.

17.	 Middleman AB, Tung JS. Urban middle school par-
ent perspectives: the vaccines they are willing to have 
their children receive using school-based immuniza-
tion programs. J Adolesc Health 2010; 47:249-53; 
PMID:20708563; http://dx.doi.org/10.1016/j.jado-
health.2010.01.009.

18.	 McRee AL, Reiter PL, Brewer NT. Vaccinating adoles-
cent girls against human papillomavirus-Who decides? 
Prev Med 2010; 50:213-4; PMID:20153358; http://
dx.doi.org/10.1016/j.ypmed.2010.02.001.

19.	 Reiter PL, McRee AL, Pepper JK, et al. Improving 
human papillomavirus vaccine delivery: a national 
study of parents and their adolescent sons. J Adolesc 
Health 2012; 51:32-7; PMID:22727074; http://
dx.doi.org/10.1016/j.jadohealth.2012.01.006.

20.	 National Research Council, Institute of Medicine. 
Adolescent Health Services: Missing Opportunities. 
Washington DC: The National Academies Press; 2008.

21.	 Kelminson K, Saville A, Seewald L, Stokley S, 
Dickinson LM, Daley MF, et al. Parental views 
of school-located delivery of adolescent vaccines. J 
Adolesc Health 2012; 51:190-6; PMID:22824451; 
http://dx.doi.org/10.1016/j.jadohealth.2011.11.016.

22.	 Allen JD, Mohllajee AP, Shelton RC, Othus MK, 
Fontenot HB, Hanna R. Stage of adoption of the 
human papillomavirus vaccine among college women. 
Prev Med 2009; 48:420-5; PMID:19133288; http://
dx.doi.org/10.1016/j.ypmed.2008.12.005.

23.	 Brewer NT, Gottlieb SL, Reiter PL, McRee AL, Liddon 
N, Markowitz L, et al. Longitudinal predictors of 
human papillomavirus vaccine initiation among adoles-
cent girls in a high-risk geographic area. Sex Transm Dis 
2011; 38:197-204; PMID:20838362; http://dx.doi.
org/10.1097/OLQ.0b013e3181f12dbf.

24.	 Centers for Disease Control and Prevention (CDC). 
Syncope after vaccination--United States, January 
2005-July 2007. MMWR Morb Mortal Wkly Rep 
2008; 57:457-60; PMID:18451756.

25.	 Pastore DR, Juszczak L, Fisher MM, Friedman SB. 
School-based health center utilization: a survey of 
users and nonusers. Arch Pediatr Adolesc Med 1998; 
152:763-7; PMID:9701135.

26.	 Middleman AB, Tung JS. School-located immuniza-
tion programs: do parental preferences predict behav-
ior? Vaccine 2011; 29:3513-6; PMID:21414378; 
http://dx.doi.org/10.1016/j.vaccine.2011.02.101.

27.	 Rose G. The Strategy of Preventive Medicine. Oxford: 
Oxford University Press; 1992.

28.	 Clevenger LM, Pyrzanowski J, Curtis CR, Bull S, 
Crane LA, Barrow JC, et al. Parents’ acceptance of 
adolescent immunizations outside of the traditional 
medical home. J Adolesc Health 2011; 49:133-40; 
PMID:21783044; http://dx.doi.org/10.1016/j.jado-
health.2011.04.012.

29.	 Dennis JM. Description of within-panel survey sam-
pling methodology: the Knowledge Networks approach. 
2009 [cited 2009 July 7]; Available from: http://
knowledgenetwoks.com/ganp/docs/KN%20Within-
Panel%20Survey20Sampling%20Methodology.pdf.

30.	 McRee AL, Brewer NT, Reiter PL, Gottlieb SL, Smith 
JS. The Carolina HPV Immunization Attitudes and 
Beliefs Scale (CHIAS): Scale development and asso-
ciations with intentions to vaccinate. Sex Transm Dis 
2010; 37:234-9; PMID:19940807.

31.	 U.S. Census Bureau. Census glossary. n.d. [cited 2008 
Dec 9]; Available from: http://factfinder.census.gov/
home/en/epss/glossary_a.html.




