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community level to both develop and adapt interventions to 
improve providers’ recommendations.
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Introduction

Immunizations are one of the most impactful public health 
interventions available, dramatically reducing morbidity 
and mortality due to infectious disease at all phases of life, 
including adolescence (CDC, 2020b; Centers for Disease 
Prevention & Control, 2011; Cohn & MacNeil, 2015; Mac-
Neil et al., 2018; Marshall et al., 2019; Mbaeyi et al., 2019). 
Over the past 15 years, the Centers for Disease Control and 
Prevention’s (CDC) Advisory Committee on Immunization 
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Practices (ACIP) has developed a robust set of vaccine 
recommendations for adolescents in the United States, 
including tetanus, diphtheria and acellular pertussis (Tdap) 
vaccine, meningococcal conjugate vaccine (MenACWY), 
meningococcal serogroup B vaccine (MenB), human pap-
illomavirus vaccine (HPV), and a seasonal influenza vac-
cine (Grohskopf et al., 2020; Havers et al., 2020; Markowitz 
et al., 2014; Mbaeyi et al., 2020). The most recent addition 
in 2021 was a recommendation for adolescents (older than 
12 years of age) to receive a COVID-19 vaccine (CDC, 
2020a).

Since the implementation of vaccine recommendations 
during adolescence for Tdap and MenACWY in 2005 and 
HPV vaccine in 2006, coverage has climbed to approxi-
mately 90% for Tdap and MenACWY (Elam-Evans, 2020). 
Coverage for several adolescent vaccines lags the others. 
Only 72% of adolescents initiate the HPV vaccine series and 
even less complete the series (52%) (Elam-Evans, 2020). 
Coverage with the MenACWY booster and the seasonal 
influenza vaccine remains at about 50% (Elam-Evans, 2020). 
Coverage is far lower for MenB than that of the routinely 
recommended vaccines; only about one in four adolescents 
have received the MenB vaccine (Elam-Evans, 2020). In 
addition, coverage of all adolescent vaccines varies sub-
stantially by sociodemographic characteristics such as race/
ethnicity, socioeconomic status, region and mother’s age and 
education (Amboree & Darkoh, 2020; Bednarczyk et al., 
2019; Bernstein et al., 2016; Do et al., 2020; Elam-Evans, 
2020; Kester et al., 2013; Niccolai et al., 2019; Rodriguez 
et al., 2020; Vu et al., 2020; Warner et al., 2017).

There is a need for a continued emphasis on under-
standing the drivers of uptake of vaccines by adolescents 
to improve coverage for all recommended vaccines. This is 
especially important at present; substantial disruptions in 
vaccine delivery have occurred in the past year due to the 
COVID-19 pandemic (Elam-Evans, 2020). A recent analysis 
from the CDC found that even following the lifting of stay at 
home orders and the return of in-person health care provider 
visits, HPV and Tdap vaccine administration was substan-
tially lower compared to the equivalent periods in 2018 and 
2019 (Patel, 2021). In addition, achieving high uptake of the 
COVID-19 vaccines in the adolescent population is needed 
to help reverse the current course of the pandemic.

Importance of health care provider 
recommendations

In this manuscript, we present a framework for under-
standing and improving the uptake of all adolescent vac-
cines through health care provider recommendations. A 
high-quality health care provider (HCP) recommendation 

for vaccination is an important predictor of vaccine receipt 
(Brewer, Chapman, et al., 2017; Brewer, Hall, et al., 2017; 
Oh et al., 2021). For the purposes of this discussion, a 
HCP is an individual in the clinical setting who may be 
involved in prescribing a vaccine including MDs, DOs, 
Physician Assistants (PA), Nurse Practitioners (NP) and 
other Advanced Practice Registered Nurses (APRN). 
Other clinical staff such as registered nurses (RN), medi-
cal assistants (MA), or front desk staff can also play an 
important role in vaccine promotion in the clinic; however, 
this is not the focus of this manuscript. A high-quality rec-
ommendation is defined as one that is strong (emphasizes 
the importance of vaccination), timely (recommends same 
day vaccination and age-appropriate vaccination) and con-
sistent (recommended routinely for all eligible patients) 
(Gilkey et al., 2015, 2016). A meta-analysis by Oh et al. 
found that parents who received a provider recommen-
dation were as much as ten times more likely to initiate 
HPV vaccination (Brewer, Chapman, et al., 2017; Brewer, 
Hall, et al., 2017; Gilkey & McRee, 2016; Oh et al., 2021). 
The role of provider recommendations has been much less 
extensively studied for other adolescent vaccines; how-
ever, there is evidence that receipt of a provider recom-
mendation for the Tdap and MenACWY vaccines is also 
positively associated with a higher likelihood of having 
received the vaccine (Caldwell et al., 2020; Niccolai et al., 
2019). The quality of the recommendation matters as well. 
In one study, parents who received a high-quality recom-
mendation for the HPV vaccine (strong, timely and con-
sistent) were more than nine times more likely to accept 
the vaccine for their child than parents who did not receive 
a recommendation. In comparison, parents who received a 
low quality recommendation were only four times as likely 
to accept the vaccine for their child (Gilkey et al., 2016).

Unfortunately, HCP do not universally recommend all 
adolescent vaccines and some may only recommend a 
limited number of vaccines or may not recommend any 
vaccines at all (Caldwell et al., 2020; Gilkey et al., 2015; 
Hopfer et al., 2019). In addition, even among providers 
who do recommend adolescent vaccines the quality of rec-
ommendation can vary substantially. In two independent 
national surveys of pediatricians on HPV recommenda-
tion practices, nearly 30% of respondents were categorized 
as “Ambivalent HPV Recommenders,” meaning that they 
were more likely to not recommend or to delay recom-
mending the HPV vaccine to their patients, or that they 
reported that they did not strongly endorse the HPV vac-
cine (Gilkey et al., 2015; Hopfer et al., 2019). Further 
research is needed to understand what factors drive provid-
ers to recommend (or to not recommend) adolescent vac-
cines as well as to understand how to improve the quality 
of provider recommendations.
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A multilevel framework for factors influencing 
provider recommendations

The vaccine decision making process among parents and 
patients is influenced by factors at multiple levels including 
the individual, interpersonal, community and policy levels 
(Brewer, Chapman, et al., 2017; Brewer, Hall, et al., 2017). 
Multi-level frameworks have been employed successfully 
in understanding the determinants of vaccine hesitancy 
(Betsch et al., 2018; Brewer, Chapman, et al., 2017; Brewer, 
Hall, et al., 2017; The SAGE Vaccine Hesitancy Working 
Group, 2013) and have also been applied to designing tiered 
interventions to improve vaccine uptake (Bednarczyk et al., 
2018). We can shift the perspective to HCP and conceptual-
ize the factors that influence provider recommendations in 
much the same way – HCPs are not only influenced by their 
own attitudes and beliefs about the vaccine but also by the 
parent and patient they are treating and the community and 
the environment in which they practice. We propose a multi-
level framework for understanding the factors that influence 
provider recommendations that includes individual, interper-
sonal, community and policy levels that both interact with 
each other and influence the quality of provider recommen-
dations (Fig. 1). To our knowledge this is the first application 
of such a framework to provider recommendations specifi-
cally. While HCP recommendations are not the only driver 
of vaccine uptake among adolescents, further examination 
of the factors that drive provider recommendations will help 
us strengthen intervention or intervention-components that 
focus on health care providers.

Individual level factors

We define the “individual level” as factors that pertain to 
the HCPs knowledge, attitudes and beliefs regarding ado-
lescent vaccines. Numerous studies have found that a per-
ceived lack of knowledge among HCP about HPV vaccines 
can lead to a lack of confidence in discussing the vaccine 
(Farias et al., 2017; Leung et al., 2019; Suryadevara et al., 
2015). Concerns about vaccine safety or efficacy appear to 
be decreasing among physicians; however, some concerns 
linger—such as a misconception that administering the 
HPV vaccine at the same time as the Tdap and MenACWY 
vaccines is “too many” vaccines in one visit (Cataldi et al., 
2021). For physicians who expressed concerns about either 
the HPV vaccine’s efficacy or its safety, vaccine initiation 
among their patients was lower, perhaps as a result of the 
physician either not recommending the vaccine or provid-
ing a low quality recommendation (Farias et al., 2017). 
Although most research has focused on the HPV vaccine, 
Huang et al. found a wide variety in knowledge and inter-
pretation of recommendations for meningococcal vaccines 
(MenACWY and MenB) and for prescribing habits among 
a sample of HCP (Huang et al., 2020). Another study found 
that only 50% of pediatricians surveyed reported initiating 
a conversation about the MenB vaccine for 16–18 year old 
patients and their parents and that initiating a discussion 
was significantly associated with being aware of MenB vac-
cinations and the risk of MenB outbreaks for their patients 
(Kempe et al., 2018).

In addition to knowledge about the vaccines, personal 
beliefs and biases can influence provider recommendation 
practices, both consciously and subconsciously. Cognitive 
biases, mental shortcuts that can result in errors in uncer-
tain situations, have also been proposed as a framework for 
understanding HCP hesitancy (Hansen et al., 2020; Niccolai 
& Pettigrew, 2016). In a qualitative study, clinicians dis-
cussed how the anticipation of an uncomfortable discussion 
around the HPV vaccine or perceptions about the lack of 
urgency for the HPV vaccine influenced decisions either to 
delay recommending the vaccine or to recommending the 
vaccine less enthusiastically, examples of optimism bias 
and present bias (Hansen et al., 2020). Similar findings have 
been confirmed in quantitative studies—two national sur-
veys of pediatricians found that about one third of respond-
ents anticipated uncomfortable conversations about the HPV 
vaccine and one found that about half of respondents did 
not recommend same day vaccination for the HPV vaccine 
(Gilkey et al., 2015; Kempe et al., 2019).

Interpersonal level factors

The “interpersonal level” encompasses how the characteris-
tics and attitudes of the patient and/or parent can influence a 

Fig. 1  A multi-level framework for understanding the factors that 
influence provider recommendations of adolescent vaccines
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provider’s recommendation practices. HCP may recommend 
vaccines differently based on perceived parent attitudes and 
concerns. For example, in a study by Cunningham-Erves 
et al., perceived parent vaccine hesitancy by providers was 
significantly associated with lower provider confidence 
in vaccine safety, lower outcome expectations for the dis-
cussion and lower self-efficacy (Cunningham-Erves et al., 
2019). Parental concerns about the safety of the HPV vac-
cine appear to be increasing – an analysis of NIS-Teen data 
from 2015 to 2018 found that the proportion of parents cit-
ing “Safety Concerns” as the primary reason for not vac-
cinating their child increased significantly from 13.0% in 
2015 to 23.4% in 2018 (Sonawane et al., 2021). There is 
evidence that this increase in parental hesitancy is impacting 
providers as well. A longitudinal study of provider recom-
mendation practices for the HPV vaccine found that provider 
reports of parental concerns of vaccine safety or moral/reli-
gious concerns increased from 5% in 2008 to 35% and 25% 
respectively in 2018 (Cataldi et al., 2021). When parents 
express a desire to reject the HPV vaccine providers may in 
turn recommend delaying the vaccine to a later visit (Dang 
et al., 2020). In a survey of pediatricians by Kempe et al., 
physicians reporting a refusal or deferral rate for the HPV 
vaccine of greater than 50% among their patient/parents was 
associated with anticipating an uncomfortable conversation 
and expecting less resistance to the vaccine from the parents 
for older adolescents (Kempe et al., 2019).

Providers may also make judgments based on perceived 
patient and/or parent characteristics. A common judgment 
made by providers in the context of the HPV vaccine is 
about the sexual maturity of the adolescent. In some cases, 
providers may perceive an adolescent as not sexually active 
and therefore not at risk for HPV and not a candidate. Con-
versely, providers may also preferentially recommend the 
HPV vaccine to adolescents who they perceive as sexually 
active. In both qualitative and quantitative studies, providers 
who make judgments about sexual maturity of the adoles-
cent are less likely to make strong recommendations for the 
HPV vaccine (Hansen et al., 2020; Henrikson et al., 2016; 
Hopfer et al., 2019). Additionally, reports of provider recom-
mendations vary by sociodemographic characteristics, such 
as poverty status, sex of the adolescent, and maternal educa-
tion (Mohammed et al., 2016).

Community level factors

The environment and community in which the HCP prac-
tices is also likely to influence provider recommendation 
practices. This includes both clinic-level factors, such as the 
ability of the clinic to stock the vaccine, the presence of 
tools like provider prompts and reminder-recall systems and 
peer influences as well as the characteristics of the broader 
community in which the provider practices. HCP peers may 

influence provider attitudes about vaccines or recommenda-
tion practices (P. W. Lake et al., 2019a, 2019b). Providers 
who were characterized as “Ambivalent HPV recommend-
ers”—those who did not consistently or strongly recommend 
the HPV vaccine—were also less likely to perceive their 
peers as thinking the HPV vaccine was important for adoles-
cents or strongly recommending the vaccine (Hopfer et al., 
2019). The characteristics of the community or environment 
in which an adolescent resides, such as the socioeconomic 
status of the neighborhood or racial/ethnic make-up of the 
area, are associated with vaccine receipt (Do et al., 2020). 
However, the exact mechanisms of these associations have 
not been fully explored nor has the potential variation of 
provider recommendations by such area-level factors.

Policy level factors

There is substantial evidence that policy can influence 
provider recommendation practices. This includes finan-
cial policies such as insurance coverage, initial vaccine 
costs and reimbursement practices as well as vaccine 
requirement policies, such as school entry requirements 
or vaccine mandates. All ACIP recommended vaccines are 
required to be covered by insurance; however, providers 
may have to cover the initial costs of purchasing vaccine 
prior to being reimbursed by patients’ insurance. Many 
physicians still perceive financial burdens among their 
patients/parents or for their own practice as a major barrier 
to administering the HPV vaccine (Cataldi et al., 2021; 
Farias et al., 2017; Tsai et al., 2018). Improving reim-
bursement policies for the HPV vaccine has been associ-
ated with an increase in both initiation and completion 
of the series (Tsai et al., 2018). In a study of physicians 
in Florida, many cited financial barriers such as the high 
cost of purchasing vaccine or inadequate reimbursement 
for administered vaccines from insurance companies as 
primary reasons for not vaccinating patients or referring 
patients/parents to Departments of Health (P. W. Lake 
et al., 2019a, 2019b). However, providers who participated 
in the Vaccines for Children (VFC), which provides vac-
cines free of charge to children who are not insured, have 
Medicaid or whose private insurance does not cover the 
vaccine, were not only more likely to recommend the HPV 
vaccine to their patient and/or their parents but also more 
likely to provide a strong vaccine recommendation (P. W. 
Lake et al., 2019a, 2019b). This indicates that removing 
financial barriers can improve provider recommendation 
practices. One potential policy avenue to address this is 
the implementation of Universal Purchase programs which 
are policies where states purchase vaccines for all children 
(privately and publicly insured) at VFC prices (Mulligan 
et al., 2018). There is some evidence a more expansive 
purchase programs is associated with higher state-level 
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HPV vaccine coverage, however the impact that these kind 
of programs have on health care provider attitudes has 
not been examined (Gowda & Dempsey, 2012). Another 
potential policy avenue that could impact provider recom-
mendation practices is the addition of insurance codes for 
vaccine counseling separate from vaccine administration, 
such that providers can be incentivized to spend time dur-
ing patient visits discussing the vaccine (American Acad-
emy of Pediatrics, 2021). However, the potential impact 
of this policy on provider recommendations needs to be 
further explored.

The presence or absence of vaccine requirements can also 
impact provider recommendation practices. Only four states 
currently have HPV vaccine mandates in place, but a vast 
majority have school entry requirements for the Tdap and 
MenACWY vaccines (Elam-Evans, 2020). One qualitative 
study found that lack of school entry requirements for the 
HPV vaccine influenced provider’s framing of the HPV vac-
cine as “non-urgent” (Niccolai et al., 2018). Another study 
conducted among stakeholders in Florida found a belief 
among stakeholders that physicians view the HPV vaccine 
as less important because there is no mandate in place (P. 
Lake et al., 2019a, 2019b). State-level up-to-date coverage 
with the MenACWY vaccine (two doses by age 17 or one 
dose at age 16 or 17) was higher in states with either one or 
two-dose school entry requirements for the MenACWY vac-
cine. (Niccolai et al., 2019) MenACWY coverage is higher 
among college students than non-college students with many 
colleges requiring students be up-to-date with MenACWY 
prior to entry (Schaffer DeRoo et al., 2021). Further work 
is needed to fully understand how different vaccine require-
ment policies influence provider recommendation practices 
and how these attitudes can be addressed.

Improving health care provider recommendations

Given the strong correlation between a provider recom-
mendation and vaccine receipt, identifying or improving 
existing interventions to improve provider recommenda-
tions has been emphasized by many experts as a priority in 
adolescent health (Dempsey & O’Leary, 2018; Markowitz 
et al., 2018; Stokley & Szilagyi, 2018). The model presented 
in this commentary provides a framework for understand-
ing how provider recommendations vary at all levels which 
in turn would allow us to identify targets for intervention 
to improve both the frequency and quality of provider rec-
ommendations for adolescent vaccines. Interventions that 
address HCP can be a vital component of any intervention 
designed to improve vaccine uptake among adolescents and 
incorporated into multi-level intervention packages that also 
focus on other potential drivers of vaccine uptake.

Current state of provider‑focused interventions 
to improve uptake

Most interventions or intervention components designed 
to target HCP have focused on either the individual level 
(educational interventions focused on improving provider 
knowledge about the vaccine) or the community level with 
clinic-focused interventions such as reminder-recall sys-
tems, electronic decision support etc. (Abdullahi et al., 
2020; Leung et al., 2019; Niccolai & Hansen, 2015). Edu-
cational interventions alone focused on HCP have had a 
positive effect on both provider knowledge about the HPV 
vaccine as well as vaccine uptake; however, the effect is 
generally moderate with increases ranging from 0 to 6 per-
centage points (Abdullahi et al., 2020; Leung et al., 2019). 
Similarly, studies evaluating the impact of implementing 
clinic-level measures such as reminder-recall systems or 
electronic decision support, which both provide a nudge to 
the HCP to recommend a vaccine at the appropriate visit or 
time, have had a more limited impact, although it is difficult 
to completely disentangle the impact of provider prompts 
from other concurrently delivered interventions (Abdullahi 
et al., 2020; Niccolai & Hansen, 2015). A promising class 
of provider-focused interventions are those that in addition 
to individual level and community level aspects incorpo-
rate provider communication training at the interpersonal 
level. For illustrative purposes, we will describe three such 
interventions. As with much of the existing literature on 
adolescent vaccine uptake, the focus of all three of these 
interventions is on improving HPV vaccine uptake.

First, in a study conducted by Brewer et al., primary care 
clinics were randomized to receive announcement training, 
conversation training or to be a control (Brewer, Hall et al., 
Brewer, Hall, et al., 2017). In the announcement training, 
providers at the clinic were instructed to begin immuniza-
tion encounters with parents by announcing that the child is 
due for three vaccines recommended for their age and only 
engage in further conversation if the parent expresses any 
hesitancy. This approach has also been called presumptive 
communication (Opel et al., 2013). In the conversation train-
ing, providers were instructed to start an open conversation 
with parents about the three recommended vaccines, listen-
ing and responding to parent concerns before recommending 
the vaccines. Brewer et al. found that clinics that received 
the announcement training had a 5.4% increase (95% Con-
fidence interval [CI] 1.1%–9.7%) in HPV vaccine initiation 
coverage six months after the training. The conversation 
training did not result in a statistically significant improve-
ment in coverage (Brewer, Hall, et al., Brewer, Hall, et al., 
2017).

Dempsey et al. also evaluated the impact of training 
health care providers at primary care practices in pre-
sumptive communication combined with motivational 
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interviewing techniques in addition to providing practices 
with a set of educational resources about HPV (Dempsey 
et al., 2018). Motivational interviewing is a technique where 
providers are instructed to identify patient/parents’ underly-
ing motivations to engage in a health behavior and utilize 
that to encourage compliance (Dempsey & O’Leary, 2018). 
In the communication training providers were instructed 
to open conversations with parents using a presumptive 
approach (similar to the announcement approach utilized by 
Brewer et al.) and proceeding to motivational interviewing 
techniques (e.g., asking the parent if it is OK to share what 
they know about the recommended vaccines) if the parent 
presents any resistance to the recommendation (Dempsey 
et al., 2018, 2019). Among intervention clinics, there was 
a 9.5 percentage point increase in the proportion of adoles-
cents initiating the HPV vaccine series (p < 0.001) (Dempsey 
et al., 2018).

In both the Brewer et al. and Dempsey et al. trials, at least 
part of the provider training was delivered through in-person 
training sessions. A potential limitation of many of these 
interventions is the challenge of implementing and poten-
tially scaling up interventions that include in-person training 
sessions. In contrast, Szilagyi et al. evaluated the impact of 
an online asynchronous training consisting of three modules 
that focused on (1) delivering an effective recommendation, 
(2) confidence in vaccine recommendations and (3) com-
municating with hesitant parents including the incorpora-
tion of motivational interviewing techniques (Szilagyi et al., 
2021). In this study, primary care clinics were randomized 
to either receive access to the online training (intervention) 
or not (control). Among intervention clinics, there was a 
3.4 percentage point increase (95% CI 0.6%–6.2%) in HPV 
vaccine initiation among adolescents compared to control 
clinics (Szilagyi et al., 2021). All three of these interven-
tions are among some of the more impactful interventions to 
improve adolescent vaccine coverage proving that a focus on 
provider communication is a promising route forward (Vac-
cination—Healthy People 2030 | Health.Gov, n.d.). To date 
these approaches have only been applied to HPV vaccine 
promotion. If we are to increase adolescent vaccine coverage 
for all recommended adolescent vaccines to levels sufficient 
to protect this population, we must continue to improve upon 
existing interventions.

Applying the multi‑level framework to intervention 
design

One potential avenue for increasing the effectiveness of pro-
vider communications like those outlined above is to view 
them through the framework proposed in this commentary, 
including identifying areas where a multilevel intervention 
could be implemented. Using this framework, we can iden-
tify factors that are adequately addressed by the intervention 

as well as those that may be contributing to disparities in 
provider recommendations but are not fully addressed in the 
intervention. As an illustration, we will evaluate the three 
interventions described above through this lens.

At the individual level, a lack of knowledge about HPV 
or the HPV vaccine can contribute to lack of confidence 
in provider recommendations of the vaccines (Leung et al., 
2019). This applies to other vaccines as well; a lack of clar-
ity around MenB recommendations and shared clinical deci-
sion making has been associated with variation in MenB 
vaccination recommendation patterns (Huang et al., 2020). 
Both the Szilagyi et al. and Brewer et al. interventions incor-
porate elements aimed at improving provider knowledge 
about HPV and the HPV vaccine—in both this comprises a 
portion of the first section or module of the training (Brewer, 
Hall, et al., Brewer, Hall, et al., 2017; Szilagyi et al., 2021). 
Dempsey et al. do not describe provider education about 
HPV and the HPV vaccine as an explicit part of the training, 
but intervention practices were provided with various fact 
sheets and decision aids that could be construed as provider 
education in addition to the patient/parent-focused aspect 
(Dempsey et al., 2019). However, knowledge about HPV is 
only one aspect of the individual factors that might influence 
a provider’s recommendation—underlying cognitive biases 
may also be driving recommendation practices. Portions 
of these three interventions could potentially be address-
ing these biases, even if that was not the intention of the 
intervention. For example, all three interventions empha-
size same-day vaccination either as part of the presumptive/
announcement communication approach or as part of pro-
viding an effective recommendation, which could combat 
present bias (i.e., the HPV vaccine is not urgent, it could 
be delayed) (Brewer, Hall, et al., Brewer, Hall, et al., 2017; 
Dempsey et al., 2018; Hansen et al., 2020; Niccolai & Pet-
tigrew, 2016; Szilagyi et al., 2021). In future studies, it may 
be beneficial to incorporate training that is more targeted 
towards identifying and combatting cognitive biases in pro-
vider recommendation practices.

One way to conceptualize these interventions is to view 
the goal as eliminating the influence of interpersonal factors 
by instructing physicians to recommend the HPV vaccine the 
same way every time, regardless of the patient and/or parent. 
In addition to a universal recommendation, both Dempsey 
et al. and Szilagyi et al. incorporate training in motivational 
interviewing as a way of addressing more hesitant parents. 
Providing health care providers with techniques to address 
hesitant parents can increase confidence and self-efficacy—
Szilagyi et al. found that in a post-intervention survey of 
participating clinicians 85.1% felt confident answering ques-
tions about the HPV vaccine and 72.3% felt confident talking 
with hesitant parents (Szilagyi et al., 2021). Whether or not 
physicians were differentially implementing the provided 
recommendation practices based on patient and/or parent 
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characteristics is unknown and difficult to measure. In post-
intervention surveys of participating health care providers, 
both Dempsey et al. and Szilagyi et al. did find substantial 
uptake of the communication techniques by health care pro-
viders (72%–90% and 86% respectively), but this does not 
necessarily indicate that providers were universally utiliz-
ing these techniques (Dempsey et al., 2018; Szilagyi et al., 
2021).

All three studies evaluated differential treatment effects 
by sex and found no differences, perhaps indicating that 
providers were not recommending vaccination differently 
based on the adolescent’s sex, which is encouraging given 
previous studies that have identified providers as less likely 
to recommend the HPV vaccine to adolescent boys (Brewer, 
Hall, et al., Brewer, Hall, et al., 2017; Dempsey et al., 2018; 
Szilagyi et al., 2021). Dempsey et al. did find a difference in 
HPV vaccine series initiation between patients with private 
insurance and those with public insurance, although as the 
authors discuss, this may be a consequence of the specific 
circumstances of the public practices included in the study 
(Dempsey et al., 2018). A potential method for determining 
whether or not providers are universally implementing effec-
tive recommendations is to survey parents as done by Demp-
sey et al. In a random sample of parents from participating 
clinics, the authors found that 80% of parents at participating 
clinics recalled receiving a presumptive recommendation, 
but only 53% recalled a “very strong” recommendation. 
Interestingly, there was also no difference in recollection of 
a presumptive recommendation or a strong recommenda-
tion between parents from intervention and control clinics 
(Dempsey et al., 2019). Future exploration of the disconnect 
between provider report of recommendations and parental 
recollection of recommendations and the potential associa-
tion between provider recommendations and patient/parent 
characteristics could provide information on how to better 
achieve universal strong recommendations.

Both the interventions designed by Szilagyi et al. and 
Brewer et al. contain elements for involving office staff and 
others in the clinic in communication around the HPV vac-
cine or adapting the communication strategy to their specific 
clinical practice, which may allow recommendation practices 
to be tailored to the environment or community in which the 
clinic exists (Brewer, Hall, et al., Brewer, Hall, et al., 2017; 
Szilagyi et al., 2021). Brewer et al. and Dempsey et al. both 
conducted their study among clinics in a single geographic 
area, limiting conclusions that can be drawn about the poten-
tial application of such a provider-focused intervention to 
different geographical regions. The online-only nature of the 
study by Szilagyi et al. allowed the authors to include clinics 
across the US; however, there is no discussion in the manu-
script of how the effectiveness of the intervention may have 
varied by setting. Adolescent vaccine coverage, particularly 
HPV vaccine coverage, varies substantially geographically 

and further investigation is needed to evaluate how provider 
recommendations, and subsequently how the effectiveness of 
provider communication interventions, may vary geographi-
cally as well.

Conclusions

Improving uptake of recommended adolescent vaccines is 
an important public health priority and optimizing provider 
communication and incorporating provider-focused inter-
ventions into multi-level intervention packages is one of the 
most promising paths forward. While research has primarily 
focused on the HPV vaccine, it will be important to expand 
our understanding of the factors influencing provider recom-
mendations of adolescent vaccines to other recommended 
vaccines as well. This is especially important at present as 
the ongoing pandemic continues to negatively impact the 
delivery of adolescent vaccinations. Health care providers 
will play an essential role in ensuring that those adolescents 
who missed opportunities for routine administration of vac-
cines during the pandemic are brought up to date. Addition-
ally, with the expansion of COVID-19 vaccine recommen-
dations to include 5–11-year-olds COVID-19 vaccines are 
being administered in pediatric offices increasing the impor-
tance of understanding provider recommendation practices 
for the COVID-19 vaccines in the adolescent population. By 
utilizing the framework proposed within, we can not only 
expand our understanding the of the factors that influence 
provider recommendations of adolescent vaccinations but 
also apply this model to designing or improving provider 
communication interventions.
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