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Summary

What is already known on this topic?

COVID-19 has affected health care delivery, including delivery of human
papillomavirus (HPV) vaccine; however, little is known about the impact of
the pandemic on implementation efforts related to promoting HPV vaccina-
tion.

What is added by this report?

We explored challenges to HPV vaccination through the perspectives of
clinic managers in family practice and pediatric clinics and found that
many efforts to implement evidence-based interventions to promote HPV
vaccination have similarly been disrupted by the pandemic.

What are the implications for public health practice?

Without a recommitment to implementation by researchers and practition-
ers alike, we risk leaving many adolescents unprotected against HPV.

Abstract

Introduction
The COVID-19 pandemic has prevented many adolescents from
receiving their vaccines, including the human papillomavirus

(HPV) vaccine, on time. However, little is known about the im-
pact of the pandemic on implementation of clinic-level evidence-
based interventions (EBIs) that help to improve HPV vaccine up-
take. In this qualitative study, we explored the pandemic’s impact
on EBI implementation and HPV vaccine delivery.

Methods
During August–November 2020, we interviewed clinic managers
in a rural, midwestern state about their experiences implementing
EBIs for HPV vaccination during the COVID-19 pandemic. We
used a multipronged sampling approach with both stratified and
purposive sampling to recruit participants from Vaccines for Chil-
dren clinics. We then conducted a thematic analysis of transcripts.

Results
In interviews (N = 18), 2 primary themes emerged: decreased op-
portunities for HPV vaccination and disruption to HPV-related im-
plementation work. Most participants reported decreases in oppor-
tunities to vaccinate caused by structural changes in how they de-
livered care (eg, switched to telehealth visits) and patient fear of
exposure to COVID-19. Disruptions to EBI implementation were
primarily due to logistical challenges (eg, decreases in staffing)
and shifting priorities.

Conclusion
During the pandemic, clinics struggled to provide routine care, and
as a result, many adolescents missed HPV vaccinations. To en-
sure these adolescents do not fall behind on this vaccine series,
providers and researchers will need to recommit to EBI imple-
mentation and use existing strategies to promote vaccination. In
the long term, improvements are needed to make EBI implementa-
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tion more resilient to ensure that progress does not come to a halt
in future pandemic events.

Introduction
Since March 2020, the pandemic caused by SARS-CoV-2 has af-
fected nearly all aspects of daily life, particularly in the ways in
which health care is provided. Because of fear of coming into clin-
ics and the preference for telehealth appointments, one area that
has been especially affected is pediatric and adolescent immuniza-
tion (1,2). Before the pandemic, data from the 2019 National Im-
munization Survey–Teen showed that only 54% of US adoles-
cents aged 13 to 17 were up to date with the human papillomavir-
us (HPV) vaccine series (3). An analysis to estimate the impact of
the pandemic on HPV vaccination found that vaccination rates
were 75% lower during the pandemic compared with prior peri-
ods, and statistical modeling showed that these lower rates could
lead to increases in the incidence of genital warts, cervical intrae-
pithelial neoplasia, and other HPV-related cancers if adolescents
do not catch up on the HPV vaccine (4). Adolescence is a critical
period for HPV prevention. The Advisory Committee for Immun-
ization Practices recommends administration of 2 doses of HPV
vaccine for children and adolescents aged 9 to 14 years (5). Initiat-
ing administration early in adolescence is linked to higher rates of
on-time completion (6) and increased effectiveness (7,8). There-
fore, understanding the extent to which the pandemic has affected
adolescents’ ability to get vaccinated is imperative.

Challenges in vaccinating adolescents during the last decade have
led researchers and quality improvement (QI) staff to develop
evidence-based interventions (EBIs) and strategies to assist clinic-
al staff in increasing HPV vaccination. For example, commonly
used EBIs include reminder/recall systems, standing orders for
HPV vaccination, and provider assessment and feedback (9,10).
Because of the complexity of these EBIs, a substantial amount of
work happens “behind the scenes” in clinics. These implementa-
tion efforts to increase HPV vaccination rates (9–11) are often
conducted independently or in collaboration with academic and
community partners and led by administrative, non–patient-facing
staff.

Nearly 2 years into the pandemic, little is known about the impact
of the pandemic on implementation of these EBIs to encourage
vaccinations or about the experience of clinics that continued to
provide routine care during the pandemic. Our attention now
needs to turn to these lesser studied impacts on clinic practices that
have implications for future health outcomes of adolescents. The
aim of this qualitative study was to explore the experiences of
clinics that continued to provide routine care during the pandemic

and the impact of the pandemic on ongoing implementation ef-
forts to promote HPV vaccination.

Methods
This study was part of a larger project using the Consolidated
Framework for  Implementation Research (CFIR;  https://
cfirguide.org/) to understand barriers and facilitators to EBI imple-
mentation focused on HPV vaccination in clinics integrated or af-
filiated with large health care systems in Iowa. However, only res-
ults related to the impact of COVID-19 are reported here. We con-
ducted semistructured interviews with clinic managers or adminis-
trators working in Vaccines for Children (VFC) clinics in large
health care systems in Iowa from August through November 2020.
The University of Iowa Review Board determined that this study
did not meet the criteria for human subjects research. All parti-
cipants were provided with information about the study and its
purpose, compensation, the voluntary nature of their participation,
and the researcher’s contact information. We offered a $25 gift
card to all participants to thank them for their time.

We used multipronged sampling that included stratified sampling
of VFC clinics in Iowa. First, researchers examined the list of
VFC clinics in the state (N = 594) and excluded clinics that were
either not pediatric/family practice clinics or not integrated or af-
filiated with a larger health care system, resulting in a final list of
305 clinics that met inclusion criteria. We stratified clinics by con-
gressional district and rurality; a random sample of clinics (n = 5)
was drawn from each stratum (n = 8); we repeated this process, ul-
timately recruiting from a sample of 80 clinics and completing 9
interviews. Up to 6 attempts were made to contact the clinic man-
ager at each clinic, either by email or telephone. Common reasons
for refusal were lack of time due to COVID-19 or not currently
having a staff member in an administrative or management posi-
tion. When this approach did not achieve thematic saturation in in-
terviews, directed recruitment efforts were made through profes-
sional networks. Throughout the interview process transcripts
were reviewed for thematic saturation, and recruitment ended
when it was determined saturation had been reached.

We adapted the interview guide from the CFIR (12). In addition to
questions to address the CFIR constructs, we included questions to
address the impact of COVID-19 on HPV vaccination delivery
and on implementation of EBIs for HPV vaccination. Before the
interview, we sent all participants a brief survey to collect demo-
graphic information about them and their clinic. All interviews
were conducted by the first author (G.R.) via telephone and audio
recorded. A third-party service was used for verbatim transcrip-
tion.
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We generated frequencies and appropriate descriptive statistics for
survey items capturing information on participant and clinic char-
acteristics. To analyze the interviews, we conducted thematic ana-
lysis (13) that explored the impact of COVID-19. In the first round
of coding, we used Nvivo version 12 (QSR International) to code
transcripts and created a code to identify information on the pan-
demic (“impact of COVID-19”). This process was completed by
the first author and a trained student in a master of public health
program. We then analyzed the data coded under “impact of
COVID-19” using a thematic analysis approach (13) to identify
themes and subthemes.

Results
We completed interviews with 18 individuals; interviews ranged
from 19 to 50 minutes, averaging 32 minutes. Of the 18 parti-
cipants, 8 were aged 27 to 39, all were women, 14 worked in a rur-
al clinic, and 12 worked in general practice or family medicine
clinics (Table 1).

Two primary themes emerged in all interviews under the parent
code of impact of COVID-19: decrease in HPV vaccination and
routine care and impact of the pandemic on implementation work
(Table 2). In a minority of interviews, a third theme was also iden-
tified: patient safety improvements.

Decreased opportunities for HPV vaccination and
routine care

Overall reduction in in-person clinic visits due to the pandemic
posed tremendous challenges to the clinics in delivering HPV vac-
cinations. Participants spoke about 2 main challenges in being able
to vaccinate patients. First, all clinics had to implement new proto-
cols to safely treat patients, which included reducing overall pa-
tient volume and switching to telehealth visits, both of which res-
ulted in fewer adolescents being seen in person. To reduce patient
volume, many participants reported that a respiratory clinic was
established to physically separate sick patients from well patients,
and this meant less time and capacity to see well patients. As one
participant described, “[R]ight now, the biggest priority in our
clinic is the sick clinic; we’re doing COVID testing in our sick
clinic. That’s our biggest area here” (Interview-8). Other parti-
cipants noted that shifts to virtual visits presented numerous chal-
lenges to HPV vaccination. In the first place, these changes re-
quired time to implement, and in the second place, specific to
HPV vaccination, it meant that “when they’re pushing virtual vis-
its, it’s not going to get them into the door to get those vaccines
done” (Interview-11).

The second main challenge was fear of COVID-19 exposure. Most
participants reflected on the fear among their patient population of

coming into clinics for preventive care such as vaccinations and
being exposed to the virus. Although none of the participants had
calculated exact numbers for the reduction in vaccinations, nearly
all identified patient fear of COVID-19 as a barrier to vaccinating
adolescents. As one participant summarized, “[F]or quite a while
in the spring, people were really reluctant to come to the doctor’s
office,  because  they felt  like  we’re  a  hotbed of  disease”
(Interview-10). Parents and guardians were not the only ones
afraid of attending routine care visits; the clinics themselves shut
down for a certain period, and schools made allowances about at-
tendance at sports physicals in recognition that parents may not
want to bring their children into clinics. For example, one parti-
cipant reported that “in April [2020] . . . [the clinic] essentially
cancelled every other visit except zero- to five-[year-old patients]”
(Interview-3). Another participant spoke about the ruling that
schools allowed prior years’ sports physicals to count for school
entry, so they “missed some opportunity this year getting in [their]
normal amounts” of those visits (Interview-9). Together, the shifts
made in clinics to provide patient safety and the hesitancy among
parents to take their children into clinics translated into a reduc-
tion in HPV vaccinations.

Disruption to ongoing EBI implementation work

We identified 2 subthemes: disruptions due to logistical chal-
lenges and disruptions due to shifts in priorities during the pan-
demic. All participants noted that the COVID-19 pandemic had a
negative impact on their ability to carry out ongoing projects and
implementation of EBIs to increase HPV vaccination rates. Sever-
al participants spoke about previous efforts with QI teams for
HPV vaccination projects. As one clinic manager described, “[I]t’s
just kind of fizzled off with . . . COVID” (Interview-14). Others
reflected on projects that were ongoing with external partners that
had been forced to halt because of the pandemic. For example, one
participant spoke about a project with a pharmaceutical company
to implement new strategies to promote HPV vaccination that they
had started, but with the pandemic “all those meetings and such
came to an end because [they] couldn’t meet in person anymore”
(Interview-6). Another clinic manager spoke about a school out-
reach program to promote HPV and other adolescent vaccines in
which their clinic usually participates during the spring. However,
she reflected that “school wasn’t in session at that time. So, we
missed that opportunity” (Interview-5). Finally, several parti-
cipants noted that because of the pandemic, pharmaceutical repres-
entatives who are usually allowed into the clinic to provide educa-
tion were not able to come and that the regularly scheduled state
immunization conference was cancelled. These participants repor-
ted that these education opportunities are the primary way staff
and providers learn about updates to HPV vaccination and best
practices and motivate staff to implement EBIs.
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These interruptions were due to both logistical challenges and
shifts in priorities that were necessitated by the pandemic. For ex-
ample, early in the pandemic, many participants noted that be-
cause of shut-downs in routine care services, non–patient-facing
staff were furloughed while multiple providers were out of the of-
fice due to mandatory quarantines resulting from COVID-19 ex-
posure or infection. As one participant noted, “When we [were]
short-staffed . . . that changed a lot of different workflows”
(Interview-2), which meant increased time was spent to create new
workflows, detracting from time available for other projects. In
addition to creating staff shortages, the pandemic also disrupted
regular communication between participants and others working
on EBI implementation or HPV vaccine promotion. For example,
one participant noted that their QI team had been redirected to fo-
cus on COVID and so “prior to COVID [they] were meeting once
a month. But since COVID, [they’ve] gotten pulled into more of
the COVID-related areas” (Interview-8). Another clinic manager
noted that all her team communication had to switch to an online
format and “there are some challenges of not having that person in
front of you to talk to” (Interview-5) and that this lack of in-person
communication had a particularly negative impact on implementa-
tion work. Related to fears of COVID-19 transmission, one parti-
cipant noted that the clinic had to pull all educational materials
from waiting areas because it didn’t “want to lay them out for the
patient to pick up” (Interview-4).

Beyond these logistical challenges, the inability to work on EBI
implementation and projects related to HPV vaccination was
primarily due to the shift in priorities. As one participant summar-
ized it, “[R]ight now with COVID, I would be amiss if I didn’t say
HPV [is] probably not at the top of our list. We’re trying to make
sure that people are staying healthy” (Interview-17). Many parti-
cipants spoke about the challenges of maintaining safety protocols
and the extra work that came along with that, and how these chal-
lenges had led to a reduced focus on HPV vaccination overall. An-
other participant noted that these shifts were not just occurring in
clinics but also that “COVID as a whole has changed our health
organization. Looking at how do we bring people in safely has
been a huge thing” (Interview-1). This need to focus on patient
safety, above all else, has been necessary, but all participants who
spoke about these shifts said that it meant they have not had time
to focus on EBI implementation for HPV vaccination.

Patient safety improvements for infection control
made during the COVID-19 pandemic

Finally, in discussing implementation of EBIs for HPV vaccina-
tion, several participants spoke more generally about how the pan-
demic has changed health care delivery and lessons learned for the
future. These participants spoke about some positive changes that
have resulted from the need to be more creative about health care

delivery and patient safety. They reflected that there are likely to
be some permanent changes to health care delivery for their clin-
ics and health care systems that may have implications for how
EBIs are implemented. Several reported that the health care sys-
tems their clinics are affiliated with had created special respirat-
ory clinics ― designed to control infection ― to care for COVID-
19 patients. One reported that “we plan on keeping the respiratory
clinic going forever. With all our respiratory stuff, it just makes
sense, really” (Interview-16). Another common change was creat-
ing separate entrances or times for well and sick patients to be
seen. One participant said they “had to reinvent the wheel as far as
what keeps people safe, and how [they] still operate and get things
that keep people healthy, without giving them the opportunity to
catch something” (Interview-1). Because of the attention they de-
voted to these efforts, this participant spoke with her team about
continuing with these changes throughout respiratory syncytial
virus (RSV) season and indicated that many of these changes
make “the most sense to keep the most majority of the people
healthy coming in” (Interview-1). Implications of these kinds of
permanent changes are not yet known, although one participant
noted that in her clinic this change had resulted in fewer staff
members being available for routine preventive care in the short
term.

Discussion
Results from these interviews highlight a unique perspective on
the impact of the COVID-19 pandemic on adolescent HPV vaccin-
ation, that of administrative clinic staff, most of whom work in
rural areas. Participants in this study, while not directly involved
in health care delivery, manage much of the work that happens be-
hind the scenes to ensure patients receive the care they need.
Across interviews, the impact of the pandemic on not only adoles-
cent HPV vaccination but on all health care delivery and related
EBI implementation work was evident. Interviews focused on im-
plementation of EBIs for HPV vaccination specifically, but many
of the barriers reported in relation to this area also applied to other
areas. Data from 2020 identified sharp decreases in adolescent and
pediatric vaccination (1,2) as well as well-child visits (14) that
have likely persisted into 2021. Now, with the authorization of the
COVID-19 vaccine for both adolescents and children, HPV vac-
cination may not be at the forefront of parents’ or clinicians’ prior-
ities. Clinics will need to recommit to or expand their HPV vaccin-
ation efforts to ensure adolescents are vaccinated on time.

In circumstances without the added pressure of the pandemic, clin-
ics face challenges implementing existing EBIs to encourage HPV
vaccination uptake, such as lack of staff to implement EBIs or QI
initiatives, lack of knowledge about which EBIs to implement (9),
competing priorities, the need for more staff training, and limited
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resources (15). With the added stresses of the pandemic, these
challenges have been compounded, and many participants repor-
ted that because of the need to address pandemic-related issues,
HPV vaccination had fallen lower on the list of priorities. This has
meant that ongoing QI efforts and EBI implementation to im-
prove vaccination rates were often halted. By necessity, the re-
sponse to the pandemic has been reactive, rather than proactive,
which means that processes that were already in place were not
prioritized during the pandemic. To overcome this, clinic staff
should refocus on implementing strategies known to work to pro-
mote HPV vaccination (eg, reminder/recall, strong provider re-
commendation) (16) and have been effective in increasing rates
for other vaccines (17,18).

Although these interviews focused on challenges presented by the
pandemic, several participants spoke about some of their unexpec-
ted findings from their efforts to continue providing health care.
These participants spoke about how the pandemic was a learning
opportunity in keeping patients safe during large-scale outbreaks
and noted that they would continue some of their precautions in
the future to deal with other infectious diseases. Although the
COVID-19 pandemic has had an overwhelmingly negative impact
on health care, valuable lessons have been learned about how to
continue delivering primary care. However, the time spent to make
these changes was at the expense of other ongoing work. For ex-
ample, many participants spoke about the shift in priorities and the
time that was needed to create processes for telehealth visits. Fu-
ture research should focus on identifying best practices that have
been developed during the pandemic to support not only future
pandemic responses but potentially also dealing with typical influ-
enza seasons.

Although the topical focus of these interviews was HPV vaccina-
tion, results highlight challenges that have likely been present in
all implementation work during the pandemic. There have been
calls from the implementation science community to use imple-
mentation science to address COVID-19 (19,20), but less atten-
tion has been paid to how to address the fact that so much of the
ongoing implementation work came to a halt during the pandemic.
At this juncture, the pandemic is likely far from over, and history
shows us that other pandemics and epidemics will occur. Imple-
mentation science researchers need to create resilient and sustain-
able EBIs and implementation processes that are not as vulnerable
to emergency situations. This could mean focusing on implement-
ing practices that could be more sustainable in emergency situ-
ations, for example, ensuring systems are in place to use reminder/
recall messaging. Sustainability has long been a challenge for im-
plementation science, and many implementation studies lack an
explicit definition of what sustainability means in practice (21,22),

making it even harder for researchers and practitioners alike to fo-
cus on best practices in this area. The current situation and data
from these interviews highlight that researchers must renew their
focus on resiliency and sustainability for EBI implementation.

Our study has several strengths. The primary strength was the use
of qualitative methods to gather detailed and descriptive informa-
tion from a relatively understudied perspective during the COVID-
19 pandemic, namely clinic managers working in rural settings.
Interviews allowed for detailed and nuanced data from clinic man-
agers about the challenges presented by the pandemic to HPV vac-
cine delivery and EBI implementation. Additionally, more than
three-quarters of participants worked in rural clinics, providing an-
other often-understudied perspective on health care delivery and
implementation.

This study also has several limitations, primarily related to the
timing of these interviews. When interview recruitment began in
August 2020, COVID-19 cases were relatively low in Iowa, but by
mid-November cases had risen again; therefore, participants may
have had different perspectives on the impact of COVID on their
work and organizations. However, despite these limitations, these
results offer critical insights into this issue, and future research
could focus on understanding perspectives from clinic managers in
other geographic areas.

In summary, pre-existing low rates of HPV vaccination coupled
with the impact of the pandemic threaten to leave adolescents un-
protected against HPV and with increased susceptibility to HPV-
related cancers. Our results have short- and long-term implica-
tions for both practitioners and researchers working in the fields of
adolescent health, HPV vaccination, and implementation science.
In the short term, a renewed commitment to EBI implementation
for adolescent HPV vaccination is needed to ensure that those who
are eligible now as well as those who may have missed doses over
the past 2 years are vaccinated. Research conducted before the
pandemic found that clinics do not always use EBIs and, when
they do, there are significant challenges in implementing them
(9,14). These challenges have been exacerbated by the pandemic,
and both researchers and clinic staff will need to expend even
more effort in this area. For example, for clinics that previously
did not have reminder recall systems in place, these systems could
be one way to identify all undervaccinated adolescents. However,
implementing these new systems may require substantial effort
given that the pandemic has taken priority and those involved may
need to work even harder to obtain staff buy-in and leadership
support. In the long term, the implementation science community
needs to create more resilient and sustainable EBIs that can be eas-
ily implemented in health care systems. Doing so will help protect
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future adolescents against missing HPV vaccinations, as well as
other preventive health care, during pandemic or emergency situ-
ations, like the one we are currently experiencing.
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Tables

Table 1. Characteristics of Clinic Managers and Administrators (N = 18) and Clinics Participating in Semistructured Interviews on Adolescent HPV Vaccination Dur-
ing the COVID-19 Pandemic, Iowa, August–November 2020

Characteristic Number

Age, ya

18–26 1

27–39 8

40–59 7

≥60 1

Time employed at current clinic, y

1–3 6

4–6 4

≥6 8

Sex

Male 0

Female 18

Rurality of clinic

Rural 14

Urban 4

Clinic specialtyb

Pediatrics 6

General practice or family medicine 12

Gynecology 1
a One participant did not report age.
b Participants could select ≥1 clinic specialty.
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Table 2. Themes, Subthemes, and Representative Quotes Resulting From Semistructured Interviews on Adolescent HPV Vaccination During the COVID-19 Pandem-
ic, Iowa, August–November 2020

Theme/subtheme Representative quotes

Theme: Decreased opportunities for HPV vaccination and routine care

Structural barriers [Interviewer: Are there any complications with any of this work that have come up during COVID that’s affected your ability to do
any of it?]
Participant: Probably the only thing would be that back a few months ago, we all had to cut hours because of location status. But
now we’re all back pretty much up to our full-time status. Just got behind during the months of pretty much April, May, and June.
(I-8)

I mean, there’s a lot of infection control, a lot more infection control focus with our masking mandate and [having patients who
are virtual]. Virtual visits are available now. The virtual waiting room to have patients, you know, waiting in their car and
communicating via secure text. So, a lot of technological advances were made and pushed through because of this. So, a lot of
workflow got changed. (I-9)

So, we have talked as a whole if all of that needs to be looked at just because we had for the safety of patients pushed out
appointments if necessary, or we try to do them virtually if possible, region-wide for everybody, not just pediatrics. And I think
what came back for most of us as administration is, yeah, we recognize that yes some of our metrics could have been missed
due to those time periods. (I-1)

Patient/parental fear of coming
into clinic

But like I said, the numbers are down. Parents are just very leery of bringing them in to the doctor’s office. They’ve increased a
little bit, the last month or so. (I-4)

I mean, our patients were less likely to come in, we had a lot of very fearful families. And even still, they still don’t want to bring
their children into an area where they’re going to encounter other people. (I-3)

So just parents that are more worried about coming into the office, just trying to reassure them that we’re keeping kids away
from them. (I-18)

Theme: Disruption to ongoing EBI implementation work

Logistical challenges [Interviewer: And are you still seeing that QI person even over the last six months with COVID?]
Participant: No, they were furloughed, but they are back for the last two months I think, and back with a vengeance. They’re
working hard to get us back where we need to be. (I-6)

[Interviewer: And in terms of your HPV vaccination work, have any new complications arisen during COVID-19? Were you able to
go out to the schools to do a similar sports physical push this year, things like that?]
We were not because schools suspended in March and the orientation usually occurred end of March, early part of April . . . so
school wasn’t in session at that time. So we missed that opportunity. (I-6)

Shift in priorities I think prior to COVID happening, we were putting plans in place on how to increase immunizations, whether that’s signage in the
rooms and just communicating with patients and parents about why this is beneficial for your child or for yourself. And then
obviously COVID, and that kind of just threw everything quality improvement out the window, while you’re trying to focus on, how
the heck are we going to do this? (I-2)

A lot has changed prior to COVID and now just trying to ensure that we adhere to all the new guidelines and make sure that we
have staff, that we protect our staff as well with PPE and all of those things that are constantly changing, as we’re entering into
the search plan. I would say that’s probably [leadership’s] main focus right now. (I-15)

Abbreviations: EBI, evidence-based intervention; HPV, human papillomavirus; I, interview; PPE, personal protective equipment; QI, quality improvement.
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