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Abstract

Objective—The study aims were to assess the influence of provider recommendations on
parental vaccine perceptions and identify the most potent parent vaccine perceptions for HPV
vaccine series initiation considering provider recommendation strength.

Methods—We administered a questionnaire and assessed HPV vaccine claims among a
stratified-random sample of parents of 9-17 year old girls enrolled in Florida's Medicaid and the
Children's Health Insurance Program. Using multivariate analyses, we evaluated the associations
between: (1) parent vaccine perceptions and provider recommendation strength, and (2) parent
vaccine perceptions and HPV vaccine series initiation (= 1 vaccine claim or positive parental
report) controlling for provider recommendation strength.

Results—The majority of the 2,422 participating parents agreed that the HPV vaccine was safe
(61%), would not make girls more likely to have sex (69%), and prevented cervical cancer (71%).
About half (44%) reported receiving a strong provider recommendation. Compared to parents
without recommendations, parents with strong recommendations had 2 to 7 times higher odds of
agreeing that: vaccines are safe, the HPV vaccine is safe, not concerned about side effects, and the
vaccine prevents cervical cancer. Even when considering provider recommendation strength, HPV
vaccine series initiation was more likely among girls of parents who agreed rather than disagreed
that the HPV vaccine was safe [Odds Ratio (OR) =5.8, 95% Confidence Interval (CI) = 3.1, 11.1),
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does not cause sex (OR=2.0, 95% CI = 1.2, 3.4), prevents cervical cancer (OR=2.0, 95% CI = 1.0,
3.4), and prevents HPV infections (OR=1.8, 95% CI = 1.0, 3.0).

Conclusions—Parent concerns about HPV vaccine are similar to their concerns about other
vaccines. Providers should focus HPV vaccine discussions with parents on vaccine safety and
illness prevention.
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Human papillomavirus (HPV) is the most common sexually transmitted infection in the
United States with 7.1 million women acquiring infections annually [1]. Among women,
HPV leads to 17,400 cancer cases each year including nearly all (91%) cervical and anal
cancer cases and approximately three quarters (range 70-75%) of vulvar, vaginal, and
oropharyngeal cancers [2]. HPV vaccines are recommended to adolescent girls for cervical
cancer (Gardasil® and Cervarix™) and genital warts prevention (Gardasil®) [3, 4].

Within the United States, HPV vaccination rates remain well below Healthy People 2020
goals (80%) and coverage rates for other adolescent vaccines (74% meningococcal
conjugate and 85% tetanus, diphtheria, and acellular pertussis vaccine) [5, 6]; depending on
dataset assessed, national estimates for receipt of at least one dose (i.e., initiation) range
from 38% to 53% and receipt of all three recommended doses (i.e., completion) range from
31% to 33% [7, 8]. Nationally, HPV vaccine series initiation is lowest in Florida (39%) and
likely even lower among Florida publicly insured populations — enrollees in Florida
Medicaid and Children's Health Insurance Programs (CHIP) [5, 9].

Parents primarily decide whether an adolescent receives the HPV vaccine, especially among
11-12 year olds, the subpopulation targeted for universal coverage [3, 4, 10]. Social
cognitive theory and the literature suggest parents' decisions to vaccinate are influenced by
their perceptions of vaccine risks (e.g., safety, side effects, influence adolescents to have
sex), vaccine benefits (e.g., prevention of cervical cancer, HPV, genital warts), and HPV-
specific knowledge (e.g., symptoms and transmission routes) [11-15] . Parents' vaccination
decisions are heavily influenced by recommendations from their child's medical
provider[15-17]. For example, in a national study, compared to no recommendation,
receiving a provider recommendation increased the odds of receiving the vaccine five times
[17]. In light of the overwhelming influence of provider recommendations, the relative
importance of parent vaccine perceptions is unclear. Because time needed to discuss the
vaccine is a barrier for providers recommending the vaccine [18], it is essential to focus
provider discussions on the most potent perceptions.

To identify the most potent topics for providers to discuss with parents to improve HPV
vaccine series initiation among girls enrolled in Florida's Medicaid and CHIP, we assessed
the influence of: (1) provider recommendation strength on parental vaccine perceptions of
risks, benefits, and knowledge and (2) parent vaccine perceptions on HPV vaccine series
initiation considering provider recommendation strength. Increased understanding of crucial
topics for parents will help maximize providers’ and health promotion intervention efforts.
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Design and Sample

We selected a stratified-random sample of 8,422 adolescent girls among 9-17 year olds
enrolled in Florida's Medicaid or CHIP during December 2009 and at least 10 of the prior 12
months. We focused on 9-17 year olds to include all vaccine-eligible ages who require
parental consent [3]. For the sample pool, we randomly selected one girl from each family
and stratified by two-year age group and vaccine initiation; determined by the presence of at
least one claim for Cevarix (ICD-9 code 90650) or Gardasil (ICD-9 code 90649) by
December 2009.

We administered a survey via telephone and re-contacted non-responders by mail. Survey
questions were primarily adopted from the Health Information National Trends Survey, the
Youth Risk Behavior Survey, and HPV vaccine surveys [16, 19-21]. Between March and
August 2010, trained female interviewers called primary caregivers up to ten times.
Participants received $10. Overall, 936 participated, 714 refused, 6573 did not respond, and
199 were ineligible (e.g., business numbers or unable to participate).

Between March and May 2011, we sent paper surveys to the 6,414 non-responders with
verifiable address information. Following best survey practices [22], we sent full-color
notification postcards, used an attractive survey booklet with personalized questions,
provided hand-stamped return envelopes, sent surveys via FedEX, and included $5. Overall,
1,486 completed the paper survey, 152 refused, 132 were ineligible, and 774 were
undeliverable.

A total of 2,422 caregivers participated. Based on the American Association for Public
Opinion Research's Response Rate 4 [23] method and assuming 48% of unreachable parents
were eligible (percentage eligible in telephone survey), our overall response rate was 43%.
We limited analysis to the 2,127 caregivers (88%) who had heard of the vaccine, and thus,
were asked further questions. Caregivers were primarily parents (89%); thus, we refer to
caregivers as parents and girls as daughters. The University of Florida Institutional Review
Board approved this project and all participants provided informed consent.

HPV Vaccine Initiation—To assess vaccine initiation, we including all claims from June
2006 to the survey date (between March 2010 and May 2011). Because vaccines can be
obtained without receiving a Medicaid or CHIP claim (e.g., at the Department of Health),
we also considered the 317 girls without a claim, but with parental report of vaccination as
having initiated the series.

Parent vaccine perceptions—We measured parents’ agreement with seven vaccine
risk/benefit statements. To limit participant refusal and confusion, all questions referred to
the cervical cancer vaccine. For clarity, HPV vaccine is used hereafter. Vaccine risks
included: 1) “Vaccines are safe”; 2) The HPV vaccine is safe; 3) concerned about vaccine
side effects; and 4) The HPV vaccine would make girls more likely to have sex. Vaccine
benefits included the vaccine prevents: 1) cervical cancer, 2) HPV infections, and 3) genital
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warts. For analysis, we collapsed responses into: agree (strongly agree or agree), neutral,
disagree (disagree or strongly disagree), and don't know.

We assessed HPV-specific knowledge with a nine-item scale. Participants answered yes, no,
or don't know to whether: they had heard of HPV, specific symptoms could be caused by
HPV (genital warts, cough, cervical cancer, heart attack, and infected without symptoms),
and transmission occurs during (sex, someone coughing or sneezing on you, or eating
uncooked meat). Among participants who had heard of HPV, we summed the number of
correct responses. Cronbach's alpha for correct answers was 0.89. We analyzed approximate
quartiles: not heard of HPV, little knowledge (< 4 correct), some knowledge (5 or 6 correct),
and high knowledge (7 or 8 correct).

Provider Recommendation Strength—To assess provider recommendation strength,
we asked three questions adapted from the Health Information National Trends Survey and
Rosenthal et al. (2011) [16, 19]: Health care provider, such as doctor or nurse: 1) talked
about or 2) recommended, and 3) expressed importance for the HPV vaccine. Similar to
Rosenthal et al. (2011) [16], we created a four category summary variable. We categorized
parents as having no recommendation if their provider did not discuss (n=552) or
recommended against the vaccine (n=49). Neutral recommendations were assigned to
parents whose provider discussed the vaccine, but did not recommend the vaccine (n=182)
or recommended the vaccine as unimportant (n=37). Moderate recommendations were
assigned to parents whose provider recommended the vaccine as somewhat important
(n=353) or of unknown importance (n=2) . Parents with strong recommendations reported
providers recommended the vaccine as very important (n=915).

Covariates—Based on the literature [8, 9], we included daughter's age, parent's race/
ethnicity, area of residence, and type of insurance as covariates. Daughter's age was
calculated by subtracting her birth date from the date of survey completion. When parents’
self-reported race/ethnicity was unavailable, we used daughters’ race/ethnicity from the
Medicaid or CHIP enrollment files if available (n=40). We restricted analyses considering
race/ethnicity to non-Hispanic white, non-Hispanic black, or Hispanic race/ethnicity because
other racial/ethnic groups were too diverse to combine and too small (n < 20) to analyze
separately. Type of government insurance was daughters’ enrolled program within two
months prior to the survey date. We considered Medicaid programs separately because of
key differences in service delivery structure and provider reimbursement [9]. We
categorized residential zip codes into four categories using Rural-Urban Communing Area
Codes version 2.0 [24]. We combined large rural, small rural, and isolated because less than
3% lived in small rural or isolated areas.

Statistical Analysis

Models were determined a priori. We used SAS software version 9.3 (SAS Institute, Inc.,
Cary, NC) for all analyses and assigned statistical significance at p<0.05. We used Chi-
square tests to access differences in the frequency of vaccination by demographic
characteristics. To estimate the association between parental vaccine perceptions and
provider recommendation strength, we used ordinal logistic regression adjusting for: 1)
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daughter's age only and 2) daughter's age plus other important demographics (parent's race/
ethnicity, urban or rural residence, and health program type). We used age-squared in all
models to adjust for hypothesized quadratic trends with daughter's age. We used logistic
regression to estimate the association between HPV vaccine series initiation and each parent
vaccine perception adjusting for demographics, the other parent perceptions, and provider
recommendation strength. Since mode of data collection may influence data comparability
[25], we also considered mode of data collection (i.e., mail vs. telephone) as a potential
confounder and interaction term in adjusted models. Similar to expectations by chance
alone, one of the eighteen mode interaction terms was marginally significant (p=0.04), and
thus, interaction terms were omitted from final models.

While we targeted a population with 50% of parents within each age stratum having
vaccinated daughters, 64% of participating parents initiated the HPV vaccine series for their
daughter. Over 150 parents participated in each one-year age group, except 9-year-olds
(n=45) and 19-years-old (n=39) (Table 1). Parents of each racial/ethnic group participated:
40% non-Hispanic White, 36% Hispanic, and 24% non-Hispanic Black. Most (92%)
participants were from urban areas. Demographic distributions were similar by data
collection mode except telephone survey participants were more likely than mail responders
to be non-Hispanic white (46% vs. 37%) and live in rural or isolated areas (11% vs. 6%).”

Parent perceptions

The majority of parents (62-71%) demonstrated positive perceptions about vaccination and
the HPV vaccine, but most parents (73%) were concerned about vaccine side effects (Figure
1). Among the 80% of parents who heard of HPV, most (71-77%) correctly identified HPV
transmission routes. Regarding symptoms of HPV, most parents (74%) identified cervical
cancer and infection without symptoms (71%), but approximately half identified genital
warts and incorrectly identified cough or heart attack. Most parents (74%) reported that a
health care provider had talked to them or their daughter about the HPV vaccine, but only
half (44%) reported receiving a strong vaccine recommendation.

Influence of provider recommendation strength on parent vaccine perceptions

Comparisons between parental neutral and don't know perceptions to disagreement did not
substantively change conclusions; thus, for clarity, only results for comparisons between
parent agreement and disagreement are presented. Furthermore, results were similar
regardless of survey mode adjustment. The odds of being comfortable with vaccine risks
was two to seven times more likely among parents with strong provider recommendations
than parents without a recommendation (Table 2). Compared to parents without a
recommendation, parents with a strong recommendation had three times higher odds of
agreeing vaccines are safe (OR = 3.1, 95% Confidence Interval (CI) = 1.7 to 5.4) and seven
times higher odds of agreeing the HPV vaccine is safe (OR=7.1, 95% CI = 3.8 to 13.0).
Parents with strong compared to no recommendations had twice the odds of agreeing they
were not concerned about side effects (OR=2.0, 95% CI = 1.4 to 2.8) and the vaccine did not
make girls more likely to have sex (OR=1.7,95% CI = 1.1 to 2.5).
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Provider recommendation strength was also associated with parents’ perceived benefits of
the HPV vaccine and HPV-specific knowledge (Table 2). The odds of agreeing that the
vaccine prevents cervical cancer were three times higher among parents with a strong
recommendation than parents without a recommendation (OR=3.3, 95% CI = 1.7 t0 6.3).
Compared to parents without a recommendation, parents with any strength of
recommendation had twice the odds of increased HPV-specific knowledge.

Influence of parent vaccine perceptions on HPV vaccine initiation

The parent vaccine perception most strongly associated with HPV vaccine initiation was
HPV vaccine safety (OR=5.8, 95% CI = 3.1, 11.1) (Table 3). We found approximately two-
fold increased odds of HPV vaccine series initiation with decreased concerns about side
effects, concerns that the vaccine will make girls more likely to have sex, and believing the
vaccine prevents cervical cancer and HPV infections. After adjusting for demographics,
HPV vaccine initiation was more likely among daughters of parents with a recommendation
than without: Strong OR=26.3 (95% CI =19.2 to 35.9), Moderate OR=5.4 (95% CI =3.9 to
7.4), and Neutral OR=3.2 (95% CI =2.2 to 4.6).

While similar overall, a few differences are notable when provider recommendation was
considered (Table 3). First, increased HPV-specific knowledge decreased the likelihood of
HPV vaccine initiation. Second, the association of parental agreement with HPV vaccine
safety with vaccine initiation attenuated from 8.0 to 5.8. The full model with all three
constructs was more predictive of HPV vaccine initiation than models with either parent
perceptions or provider recommendations alone (Likelihood ratio test: full model vs.
provider and demographics model P < 0.0001 and full model vs. parent perceptions and
demographics model P < 0.0001). In the full model, age, health plan, and race/ethnicity
remained significantly associated with vaccine initiation.

Discussion

Parent beliefs of HPV-specific vaccine safety and illness prevention remain important for
HPV vaccine series initiation even when considering provider recommendation strength.
Provider discussions are associated with parents’ perceptions of safety and, to a lesser
degree, prevention benefits. The small percentage of parents who did not initiate the vaccine
series because of concerns about the vaccine's influence on sexual activity do not appear
swayed by providers’ recommendations. To improve HPV vaccine initiation rates among
low-income adolescent girls, intervention strategies should emphasize providers' focus
discussion on the safety and illness prevention benefits of the HPV vaccine.

Based on parent safety concerns influencing childhood vaccinations [26] and parents citing
safety concerns as a primary reason for vaccine refusal [12, 27-29], it is not surprising that
parents' concerns about HPV vaccine safety are highly predictive of HPV vaccine initiation.
Providers may be convincing parents that the vaccine is safe, and in some cases, a provider
recommendation alone may convince some parents that the vaccine is safe.

Similar to parents citing prevention benefits as the main reason for accepting the vaccine
[12, 27-29] we found parents who believed the vaccine prevented cervical cancer were more
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likely to vaccinate. Our findings of the stronger influence of provider recommendation on
parent vaccine perceptions for cervical cancer prevention compared to HPV and genital
warts prevention complement findings that providers discuss prevention of cervical cancer
more frequently than other vaccine benefits [30].

Consistent with other studies [31], a small percent of parents believed the vaccine could
promote sexual activity. Our findings demonstrate that a concern about sexual activity was a
barrier for vaccine initiation. While 25% of parents report discussing sexual transmission
during their vaccine conversation with providers [30], we found limited influence of
provider recommendations on parents’ beliefs about the vaccine's influence on sexual
activity. Given providers’ discomfort discussing sex with parents as a primary reason for
delaying vaccination [10], providers should consider targeting only concerned parents or
omitting discussions about sex in vaccine recommendations.

The consistent and nearly two-fold increase in knowledge for each strata of provider
recommendation suggests most providers are discussing HPV transmission and symptoms
with parents when recommending the vaccine. Yet, consistent with prior findings of limited
vaccine-specific knowledge among vaccinating parents and considerable knowledge among
resisting parents [32-34], we found knowledge was not essential and could be detrimental to
parent's decisions to vaccinate. To insure providers do not inadvertently discourage
vaccination, further research is needed to identify how to best communicate HPV-vaccine
specific knowledge to parents.

Despite the clear importance of provider recommendations on HPV vaccine initiation, the
adolescents’ age, race/ethnicity, and health plan type remain important. Consistent with
national surveillance and prior studies within Florida Medicaid [7, 9, 35] , Hispanic
adolescent girls were more likely to be vaccinated than non-Hispanic whites and non-
Hispanic blacks supporting suggestions of cultural differences in HPV vaccine acceptability
[36, 37] . Health plan organizational structures and priorities also likely influence
vaccination rates [9, 38].

This study has three important limitations. First, our results may not generalize to all
adolescent girls enrolled in Florida Medicaid or CHIP because only 43% of selected parents
participated in the survey. Yet, the achieved response rate is typical of surveys in similar
populations [39-41]. Second, while it is likely reasonable to assume that providers
influenced parents’ beliefs, we are unable to establish the temporal association because of
the case-control design. Third, identified beliefs associated with vaccine series initiation
may have changed since 2010-2011 and may differ from beliefs associated with series
completion [31]. Since we assessed parent beliefs, the vaccine has been universally
recommended for boys and protection for non-cervical cancers has received wider
recognition [2, 42]. Yet, national vaccination rates among girls do not reflect significant
changes following these advances [7].

This study has three important strengths. First, our measurement of vaccination with
insurance claims supplemented with parent-report is more accurate than parent-report alone
[43]. Second, our large (n=2127) low-income population of parents of vaccinated and
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unvaccinated 9-18 year old girls allowed for: simultaneous assessment of multiple
predictors, identification of common parental attitudes across ages [44, 45], and
consideration of girls with increased risk of late stage cervical cancer diagnosis [46]. Third,
because cost of the vaccine is a frequently identified barrier to HPV vaccination [31] and the
Medicaid and CHIP families have been eligible for free HPV vaccine since approval [47,
48], studies within Medicaid and CHIP may be more applicable than privately insured
populations to the post-Affordable Care Act era when the HPV vaccine is available without
cost to all girls [49].

Providers need to have fast and efficient strategies to recommend the HPV vaccine because
adolescents primarily seek acute care or athletic physical exams [50]. Focusing on the most
salient topics for parents — HPV vaccine safety and prevention benefits — may maximize
vaccinations within the time constraints. Providers need additional tools to discuss the
vaccine with the minority of families concerned about the vaccine and sex. While providers
are treating the HPV vaccine differently than other vaccines [10], the majority of parents’
concerns about the HPV vaccine are similar to their concerns about other vaccines.
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Figure 1.
Percent of parents who endorse vaccine risks and benefits

Vaccine. Author manuscript; available in PMC 2015 October 21.

Page 13



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Staras

Characteristics of Participating Parents of girls enrolled in Florida Medicaid or CHIP (n=2127)

etal.

Number of parents

Table 1

Percent vaccinated

Chi-square test p-value

Age of daughter (years)

9

10
11
12
13
14
15
16
17
18
19

Race/ethnicity

Non-Hispanic White

Non-Hispanic Black

Hispanic

Area

of Residence

Urban

Rural

Health plan
CHIP
Medicaid

Managed Care
MediPass

FFS

CMSN
Reform

PSN

No longer enrolled

45
177
234
283
259
268
238
227
207
150

39

804
477
714

1929
168

846

437

487
94
65
61
23

114

22%
39%
51%
60%
66%
7%
68%
74%
2%
74%
64%

62%
61%
70%

64%
65%

66%

52%
71%
63%
82%
61%
48%
59%

<.0001

.0006

71

<.0001

FFS = fee for service; CMSN = children's medical services network; PSN = provider service network.
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Influence provider's recommendation strength on parents’ vaccine perception agreement compared to

disagreement

Neutral Recommendation
Adjusteda1 Odds Ratio

Moderate
Recommendation

Adjusted® Odds Ratio

Strong Recommendation
Adjusteda Odds Ratio

Vaccine risks

Vaccines are safe

HPV vaccine is safe

Not Concerned about side effects®

Does Not make girls more likely to have sex?

Vaccine Benefits

Prevention of cervical cancer

Prevention of HPV infections

Prevention of genital warts

HPV-specific knowledge
High vs. Never heard of

Some vs. Never heard of

Little vs. Never heard of

0.6 (0.4,1.2)
0.9 (0.5, 1.6)
1.4(038,2.3)

1.3(0.7,2.3)

0.4(02,07)
0.6 (0.4, 1.1)

0.5(03,0.8)

*
1.7(1.0,2.8)

2.0(1.2,33)
1.5 (0.9, 2.4)

12(0.7,2.3)
12(0.7,2.1)
1.0 (0.6, 1.6)

15 (0.9, 2.5)

0.7 (0.4, 1.4)

12(0.7,2.1)
0.8 (0.6, 1.2)

*
1.9 (1.2,2.9)

*
2.0(1.3,3.2)

16(L0,2.4)

3.1(L7,54)

*
7.1(3.8,13.0)

*

2.0 (1.4, 2.8)

*

17(1.1,25)

*

3.3(L.7,6.3)
1.4(0.9,2.1)
1.2(0.9, 1.6)

*

2.0 (1.5, 2.9)

*

2.1 (15, 2.9)

*

17(1.2,2.4)

*
statistically significant at p< 0.05

a : . - . . .
Compared to no recommendation and adjusted for all parent's race/ethnicity, quadratic function of daughter's age, area of residence, and

government health program type
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Table 3

Odds of daughter's initiating the HPV vaccine series by parents’ vaccine perceptions agreement compared to
disagreement

Age-adjusted Odds Ratio + Parent perceptions and + Provider recommendation

other De;nographlcs Adjustedb Odds Ratio
Adjusted™ Odds Ratio
Vaccine risks
1 *
Vaccines are safe 5.1(34,7.8) 1.6 (0.9, 2.7) 1.7 (0.9,3.2)
i i * * *
HPV vaccine is safe 12.3(7.8,19.5) 8.0 (4.5, 14.3) 5.8(3.1,11.1)
i * * *
Not Concerned about side effects 28(20,3.9) 18 (1.2, 2.6) 1.9 (1.2, 3.0)
i i * * *
Does Not make girls more likely to have sex 20 (14, 2.7) 21(13.32) 20(1.2, 3.4)
Vaccine Benefits
1 1 * * *
Prevention of cervical cancer 50(3.2,7.9) 23 (12, 43) 2.0 (L0, 4.0)
1 i 1 * *
Prevention of HPV infections 23(17,3.2) 1.4 (0.9, 2.3) 1.8 (10, 3.0)
. . N
Prevention of genital warts 1.3 (10, 1.6) 0.7 (0.5, 1.0) 0.7 (0.5, 1.1)
HPV-specific knowledge
High vs. Never heard of 1.2(0.9, 1.5) 0.9 (0.6, 1.3) 0.6 (0.4, 0.9)
Some vs. Never heard of 1.2 (0.9, 1.6) 1.1(0.8,1.6) 0.8(0.5,1.2)
i *
Little vs. Never heard of 1.1(0.8,1.4) 0.9(0.6,1.2) 0.6 (0.4, 0.9)

*
statistically significant at p< 0.05

a . . - . . .
adjusted for all parent perceptions, parent's race/ethnicity, quadratic function of daughter's age, area of residence, and government health program
type

adjusted for provider recommendation plus all parent perceptions, parent's race/ethnicity, quadratic function of daughter's age, area of residence,
and government health program type
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