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ABSTRACT

Purpose: To examine provider knowledge of HPV vaccination age guidelines in five countries.

Methods: A total of 151 providers of adolescent vaccinations in Argentina, Malaysia, South
Africa, South Korea, and Spain were interviewed between October 2013 and April 2014.
Univariate analyses compared providers’ understanding of recommended age groups for HPV

vaccination to that of each country’s national guidelines.

Results: In three of five countries surveyed, most providers (97% South Africa, 95% Argentina,
87% Malaysia) included all nationally recommended ages in their target age group. However, a
relatively large proportion of vaccinators in some countries (83% Malaysia, 55% Argentina)
believed that HPV vaccination was recommended for women above age 26, far exceeding
national guidelines, and beyond the maximum recommended age in the United States. National
median minimum and maximum age recommendations cited by the respondents for HPV
vaccination were 11 and 29 years in Argentina (national guideline: 11-14), 13 and 48 years in
Malaysia (guideline 13-14), 8 and 14 years in South Africa (guideline 9-14), 10 and 20 years in
South Korea (guideline 11-14), and 11 and 12 years in Spain (guideline 11-14). In all countries,
a higher percentage of vaccinators included all nationally recommended ages for vaccination, as

compared to providers who did not administer HPV vaccination.

Conclusions: Overall, a substantial proportion of providers incorrectly reported their country’s
age guidelines for HPV vaccination, particularly the upper age limit. As provider
recommendation is among the strongest predictors of successful vaccination uptake among

adolescents, improved education and clarification of national guidelines for providers



administering HPV vaccination is essential to optimize prevention of infection and associated

disease.
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Human papillomavirus (HPV) vaccines have been in use since 2006.! Nonavalent vaccination
targets HPV types 6/11/16/18/31/33/45/52/58 which combined contribute to ~90% of cervical
cancers, over 85% of anal, vulvar, vaginal, and head and neck cancers, and ~90% of genital
warts.>® HPV vaccination functions as a prophylaxis against infection; therefore administration
before natural HPV exposure, and 5-10 years prior to development of high-grade cervical
intraepithelial neoplasia grades 2/3 are integral components of preventing cervical cancers and

other HPV-associated diseases.*>

Accordingly, the World Health Organization recommends HPV vaccination for girls between the
ages of 9 and 14, with females ages 15 and older and males comprising secondary target
populations.t A 2-dose schedule is recommended for girls and boys ages 9-14, with 3 doses
recommended for ages 15 and above. In low and middle income countries, programs supported
by Gavi focus on younger populations, vaccinating girls 9-14 years of age during the first year of

implementation, and 9 year old girls exclusively in subsequent years.’

National age guidelines for vaccination are a cornerstone of vaccination policy; standards which
inform health providers of the most effective time to vaccinate children and adolescents.?°
Though national and programmatic age recommendations for HPV vaccination exist, little global
data have been published on providers’” knowledge of these guidelines, particularly outside of the
U.S. Provider recommendation is one of the strongest predictors of HPV vaccination uptake
among adolescents'®! and an incorrect understanding of the target age group by providers may
lead to a less effective implementation of HPV vaccination programs in terms of both cost and
disease prevention. This study was conducted among adolescent providers in Argentina,
Malaysia, South Africa, South Korea and Spain to assess their knowledge of national HPV

vaccination age guidelines.



Adolescent vaccination providers were recruited in Argentina, Malaysia, South Africa, South
Korea, and Spain through non-probability convenience sampling between October 2013 and
April 2014.12 The main purpose of the study was to assess the acceptability of a two- versus
three-dose vaccination schedule among health providers and mothers of adolescent girls, as
previously described.'® Participation was limited to providers who administered or oversaw
provision of adolescent vaccines. Participants were recruited from databases of national
professional organizations, national health insurance reviews and assessments, study staff
contacts, websites, and lists from external consultants, and were contacted via mail, email, or
phone. Target sample size was 30 providers per country, consistent with other studies of

providers’ HPV vaccination perceptions.'°

Participants were asked to specify the recommended age group for HPV vaccination within their
respective countries: “for what age group is it recommended in [country name]?”, and to provide
the dosage: “how many doses of HPV vaccine are needed?” Responses were classified as
minimum and maximum recommended ages for HPV vaccination, and the number of doses
required. While the study was ongoing, three doses were recommended internationally, and age
recommendations varied according to specific country guidelines. Interviews were conducted
face-to-face or over the phone by study staff trained in structured interviewing techniques.
Informed consent was obtained from all study participants and study eligibility, consent, and
survey documents were translated from English into local languages when necessary. In-country
staff double-entered de-identified data into English language EpiData (EpiData Association,
Odense, Denmark) forms. Data were cleaned and analyzed at the University of North Carolina
(UNC), Chapel Hill. SAS 9.4 (SAS Institute Inc., Cary, NC) and R 3.4.1 (R Foundation for

Statistical Computing, Vienna, Austria) software were used to compute all cross-tabulations,



statistical graphics, and univariate analyses to compare provider’s HPV vaccination age and
dosage recommendations to each country’s national guidelines. Study collaborators from each
country received Institutional Review Board (IRB) approval from their respective institutions
prior to data collection. UNC study staff received IRB approval for analysis of de-identified

secondary data.

Of 353 providers contacted, 151 were interviewed from Argentina (n=30), Malaysia (n=30),
South Africa (n=31), South Korea (n=30), and Spain (n=30). One-third of providers practiced
family medicine or were in general practice, 26% were obstetrician-gynecologists, and 22% were
pediatricians. Most participants (80%) provided adolescent vaccinations in a clinic, and 40% in a
hospital. The majority (70%) of providers administered HPV vaccination. Additional descriptive

characteristics stratified by country have been reported previously.*?

Median individually reported minimum and maximum recommended ages for HPV vaccination
were 11 and 29 years in Argentina (national guideline reports: 11-14), 13 and 48 years in
Malaysia (guideline: 13-14), 8 and 14 years in South Africa (guideline: 9-14), 10 and 20 years in
South Korea (guideline: 11-14), and 11 and 12 years in Spain (guideline: 11-14) (Figure 1, Table
1). In three of five surveyed countries, most providers (97% South Africa, 95% Argentina, 87%
Malaysia) included all nationally recommended ages for vaccination in their responses.
However, a relatively large proportion of vaccinators in two countries (83% Malaysia, 55%
Argentina) believed that HPV vaccination was recommended for women above age 26, far
exceeding national guidelines, and beyond the maximum recommended age in the U.S.%® In
South Korea, 27% of vaccinators also recommended the HPV vaccine for women above age 26.

In all countries, a higher percentage of HPV vaccinators included all nationally recommended
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Figure 1. Provider-reported age recommendations for HPV vaccination.

Horizontal lines represent individual provider responses. Solid vertical lines indicate the lower and upper limits for
age of vaccination from each country’s national guidelines, or international guidelines if no age limit from national
guidelines was available. The dashed line indicates an age of 26 years.

* No maximum age recommendation indicated



Table 1. Provider HPV vaccination age recommendations, stratified by country and HPV vaccinating status.

National . . Responses Responses Responses with a
guideline Provider Sample I\./Ie.dlan Me_dlan including all excluding some maximum age
age range status Size? mw;g;um magggum recommended recommended exceeding 26
(years) ages ages years
Vaccinator 20 11 29 19 (95%) 1 (5%) 11 (55%)
Argentina 11-14b Non-Vaccinator - - - - - ;
Overall 20 11 29 19 (95%) 1 (5%) 11 (55%)
Vaccinator 23 13 50 22 (96%) 1 (%) 19 (83%)
Malaysia 13-14°b Non-Vaccinator 7 13 25 4 (57%) 3 (43%) 3 (43%)
Overall 30 13 48 26 (87%) 4 (13%) 22 (73%)
Vaccinator 11 8 14 11 (100%) 0 (0%) 2 (18%)
i?rlljég 9-14¢ Non-Vaccinator 18 8 14 17 (94%) 1 (6%) 0 (0%)
Overall 29 8 14 28 (97%) 1 (3%) 2 (7%)
Vaccinator 15 10 19 10 (67%) 5 (33%) 4 (27%)
ngég 11-14¢ Non-Vaccinator 14 13 25 6 (43%) 8 (57%) 6 (43%)
Overall 29 10 20 16 (55%) 13 (45%) 10 (34%)
Vaccinator 26 11 12 10 (38%) 16 (62%) 1 (4%)
Spain 11-14¢ Non-Vaccinator 3 12 25 1 (33%) 2 (67%) 0 (0%)
Overall 29 11 12 11 (38%) 18 (62)% 1 (3%)

aNumber does not sum to total due to missing responses. P National guideline for vaccination at the country level.
¢ Lower regulatory limit; no national guideline during data collection. ¢ Optimal age per Korea Centers for Disease Control & Prevention. € National guideline; may
vary by region.



ages, as compared to providers who did not administer HPV vaccination (Argentina: 95%, --;

Malaysia: 96%, 57%; South Africa: 100%, 94%; South Korea: 67%, 43%; Spain: 38%, 33%).

Most providers (100% in Malaysia and South Korea; 93% in Argentina; 93% in Spain; and 55%
in South Africa) reported that 3 doses of HPV vaccine are needed (Figure 2). South Africa,
which implemented a 2-dose school-based program in April 2014, after study completion, had
the most variation in responses, with 35% of providers saying that 2 doses are needed, 55% that

3 doses are needed, and 10% who did not know.
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Figure 2. Provider knowledge of how many doses of HPV vaccination are needed.



Our findings suggest that among our small sample of providers within each country, knowledge
of the recommended age group and dosage for HPV vaccination was not always consistent with
national guidelines. The majority of providers in all five countries reported that 3 doses of HPV
vaccination are needed, consistent with World Health Organization recommendations at the time
of data collection.!” Since that time, evidence that a 2 dose HPV vaccine schedule provides long
lasting protection in adolescents 14 years and younger'®® has led to the regulatory approval of a
2-dose schedule for this age group in many countries. Reports of recommended age groups
differed, with over half (55%-97%) of participating providers within all countries, barring Spain
(38%), including all recommended vaccination ages. Likewise, a survey of 1,753 healthcare
professionals in the U.S. found that 55% recommended HPV vaccination to the primary target
population of adolescent females ages 11-12 years, and 16% of providers reported
recommending HPV vaccination to females above age 26, exceeding national guidelines. In our
study, a more substantial proportion of providers in three of five countries (34%-73%) reported
maximum ages above 26 years. However, HPV vaccination should ideally be administered to
younger age groups prior to age at HPV infection.?%?! Data from HPV vaccination studies have
shown higher levels of neutralizing antibodies generated in younger adolescents aged 10-14%2
(10-15)% years post vaccination as compared with older female adolescents aged 15- 25?2 (16-
23)%% years. Program implementation has also provided evidence for vaccination of younger age
groups; Australia’s HPV vaccination program demonstrated higher vaccine effectiveness for
high-grade cervical precancer outcomes in younger women <14 years of age, with lower
effectiveness among relatively older age groups who were more likely to be sexually active

before receiving HPV vaccination.?* These and similar findings have played a key role in

10



informing national policy discussions and providing evidence for higher cost-effectiveness of

vaccination policies directed at younger age groups.?>%

Our results are consistent with other research reporting that a notable proportion of health
providers did not have a clear understanding of HPV vaccination age guidelines. In one survey of
254 health providers in the U.S., 25% incorrectly answered questions about recommended age
groups to vaccinate girls and boys.?” Qualitative interviews with 34 health providers in
Minnesota and Wisconsin suggested that providers did not feel an urgent need to vaccinate
younger age groups, with 76% of providers in Washington not worried about completing all
doses by age 12, and with 16 years of age being the earlier age at which providers expressed
urgency to vaccinate.?® Research has also underscored the importance of clearly communicating
age guidelines for vaccination. A survey of 301 primary care physicians in the U.S. found that
only 67% were likely to prescribe HPV vaccination to 11 and 12 year-olds, with a higher
likelihood among those who agreed with a statement that HPV vaccine guidelines were clear.?®
Another study among 121 pediatricians, family practitioners, and internal medicine physicians
serving minority populations in Brooklyn, N.Y. found that 45% reported that the ambiguity of
national or local guidelines for HPV vaccination is a barrier to recommending HPV

vaccination.3°

Encouraging health providers to target younger age groups for vaccination can be accomplished
through existing communication channels. Messaging from professional organizations (i.e.
American Academy of Family Physicians, American Academy of Pediatrics) influences
providers to discuss and recommend HPV vaccination more often, and with greater strength.3!
The President’s Cancer Panel suggests similar avenues, recommending a CDC investigation into

communication strategies with health professionals that emphasize the importance of universal

11



vaccination of 11- and 12-year-olds in the U.S.3 Word choice may also influence provider age
recommendations; the Korea Centers for Disease Control & Prevention referred to the HPV
vaccine as a “cervical cancer vaccine” at the time of introduction.3® Emphasizing cancer
prevention as opposed to protection against HPV could have possibly contributed to a relatively
high proportion of providers recommending HPV vaccination to girls above age 26, although
data are needed to support this argument. Examples of more intervention-based solutions include
the use of the CDC’s Assessment, Feedback, Incentives, and eXchange program which offers
consultation with an immunization specialist regarding current immunization rates and how to
improve delivery practices through health providers.3* This intervention has been shown to
increase HPV vaccination coverage among adolescents ages 11-12 when delivered in-person or

through a webinar format.*

The primary limitation of our study stems from small sample sizes and use of convenience
sampling. Although the number of individuals sampled is consistent with other research of
provider perceptions of HPV vaccination,'*%° these groups are likely unrepresentative of all
adolescent vaccination providers within each country. As such, the non-probability nature of the
sampling method did not allow for deductions from our sample results to extend to the general
population. Further, the quantitative structured interview was designed primarily to assess the
acceptability of a two- versus three-dose vaccination schedule among health providers, which
limited our ability to assess provider’s knowledge level on multiple levels; age and dosage
variables are not perfect surrogates for providers’ knowledge of HPV vaccination guidelines.
Additionally, while all study participants administered or oversaw the provision of adolescent
vaccines, not all of them administered HPV vaccination, and a quarter were obstetrician-

gynecologists, limiting the generalizability of our results to the overall cohort of adolescent

12



vaccination providers of HPV vaccination in each country. Comparisons between individual
countries should be performed with discretion due to differences in national HPV vaccination

guidelines, vaccine availability, cultural context, and other unmeasured factors.

Taking into account these limitations, this study presents a unique compilation of provider data
among five diverse locations, adding to prior research of HPV vaccination age recommendations
in the U.S.*® As provider recommendation is among the strongest predictors of successful
vaccine uptake among adolescents, >4 providers are well positioned to strongly recommend
HPV vaccination for girls within the nationally recommended target age range. Programmatic
interventions and ministries of health should provide clear policies on age recommendations for
HPV vaccination at the national level. Assessing current provider knowledge of targeted age
groups can inform ongoing national HPV vaccination policies for implementation; for instance,
national vaccination policy recommendations using a rounded, easily remembered age such as 10
years, or a certain grade of school or birth year cohort.?® Communicating these and comparable
vaccination guidelines efficiently to providers will enable countries to most effectively protect

key target populations against HPV infection and associated disease.
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