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Abstract: Human papillomavirus (HPV) is known to cause six different types of cancer. HPV vaccina-
tion can prevent over 90% of these cancers. Community health workers (CHWs) have the potential to
drive HPV vaccination demand through education and navigation by addressing vaccine hesitancy
and dis/misinformation and by reaching non-English speaking, vulnerable, or rural populations.
Despite their possible reach, there is limited research on HPV vaccination education programs for
CHWs. In 2020-2021, the American Cancer Society (ACS) HPV Cancer Free Texas (HPVCFT) Project
implemented the eight-session Mission: HPVCFT Vaccination ECHO-CHW Program ten times. This
manuscript details the program’s implementation processes and outcomes. The program used the
Project ECHO model and was offered in both English and Spanish. One hundred and forty-six
Texan CHWs completed pre- and post-training surveys. The participants demonstrated significant
HPV vaccination knowledge increases and desirable shifts in their foundational HPV vaccination
beliefs, including the belief that the HPV vaccine is for cancer prevention. The participants also re-
ported increased confidence in communicating about the HPV vaccine in the community. Improving
knowledge, beliefs, and confidence in HPV vaccination is the first step in addressing concerns and
increasing uptake. Future research and interventions are needed to better understand how CHWs
can be more systematically linked to vaccination opportunities or provided with clearer paths for
directing patients to providers that vaccinate.

Keywords: HPV vaccination; evaluation; community health workers; Project ECHO; education;
Texas; knowledge; confidence; beliefs

1. Introduction

Human papillomavirus (HPV) is known to cause six different types of cancer, including
cervical, vaginal, vulvar, penile, anal, and oropharyngeal. It is estimated that approximately
36,500 HPV-related cancers occur in the U.S. each year [1]. HPV vaccination can prevent
over 90% of these cancers [2]. The American Cancer Society (ACS) recommends routine
vaccination between ages 9 and 12 [3].

Despite the benefits of the vaccine, only about 50% of U.S. adolescents aged 13 were
up to date on HPV vaccination in 2021 [4]. Additionally, the COVID-19 pandemic resulted
in a deficit of 3.9 million (—13.6%) HPV vaccine doses ordered, with greater disparities
seen in rural areas and publicly funded doses, highlighting a current need for adaptive
programming that can reach these populations [5,6]. The ACS has been committed to
increasing HPV vaccination uptake and education since 2015 [7-11]. The HPV Cancer
Free Texas (HPVCEFT) Project aims to increase HPV vaccination completion rates in Texas
from 40% in 2017 to 80% in 2026. One tactic that the ACS HPVCEFT uses is to educate and
mobilize community health workers (CHWSs) on HPV vaccination.
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A CHW (also referred to as a promotora) is a public health professional who works
in communities to increase knowledge on various health topics and helps to connect com-
munity members to health and social services [12]. Research shows that CHWs have a
positive impact on the social determinants of health in their community. They provide
health education, link members to health resources, and advocate for patients and commu-
nity members [13,14]. CHWs are valuable in addressing health inequities and increasing
access to care for rural communities and vulnerable populations [13-19]. Often, the focus
of their work is chronic disease management, such as diabetes, cancer, asthma, and heart
disease [13,15,17,18,20-22]. There is minimal research on CHWs and HPV vaccination in
the U.S. [23-25].

The state of Texas lags behind most of the country in HPV vaccination coverage,
making it an ideal place to focus on uptake [26]. Texas has a Promotor(a) Training and
Certification Program managed by the Texas Department of State Health Services (DSHS).
The program provides training, certification, and continuing education. In 2021, there were
a total of 4208 certified CHWs in Texas, the largest number of any U.S. state [12].

To reach CHWs across Texas, ACS uses virtual education via Project ECHO (Extension
for Community Healthcare Outcomes). Project ECHO presents a novel tele-mentoring
initiative designed to address healthcare disparities and enhance medical access in under-
served communities [27]. It uses a hub and spoke model to spread knowledge virtually
from and between subject matter experts and participants to improve health outcomes.
It also encourages case-based learning. There have been several Project ECHO programs
implemented with CHWs in the U.S., however, few studies have looked at Project ECHO
to educate CHWs on HPV vaccination [28-31]. The focus has been primarily on cervical
cancer screening, diagnosis, and treatment [32,33].

Overall, there is limited research on HPV vaccination education with CHWs. The state
of Texas has a low HPV vaccination coverage, is highly populated, and has a formalized
state CHW program for certification and continuing education, making it an ideal setting
for targeting CHW knowledge and education on HPV vaccination. In this paper, we
describe the program and outcomes of the virtual Mission: HPV Cancer Free Texas Vaccination
ECHO—Community Health Worker Program using the Project ECHO model.

2. Materials and Methods

In 2020, we developed a virtual 8-session education program in English and Spanish
on HPV vaccination for CHWs in Texas using the Project ECHO platform and model.
This 8-session program was implemented 10 separate times between 2020 and 2021. This
paper presents quantitative and qualitative evaluation results following the first two years
of implementation.

2.1. Educational Objectives

The goal of this ECHO was to educate CHWs on their role in HPV vaccination, to
increase positive attitudes and beliefs about the HPV vaccine, to increase CHWs’ confidence
in advocating for the HPV vaccine in their community, and to equip CHWSs with tools
and resources.

2.2. Participants

CHWs were recruited through Texas DSHS announcements using a convenience
sample. Participants qualified if they had a CHW certification or were becoming certified,
spoke English or Spanish, and lived in Texas. The participants received 1.5 h of Texas DSHS
Certified Continuing Education (CE) credits for each session attended. Those that attended
all 8 sessions could receive up to 12 CE credits.
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2.3. Course Structure

The 8-session program ran for around 4 months, with sessions every other week at
approximately the same day and time. English and Spanish programs ran concurrently
with a consistent community health worker instructor (CHWI) and subject matter experts.
In 2020, we hosted three English programs (English 1-3) and a single Spanish program
(Spanish 1). In 2021, we hosted three English programs (English 4-6) and three Spanish
programs (Spanish 2—4).

2.4. Curriculum Content and Development

We adapted the ECHO model, typically for clinical audiences and topics, to CHWs. We
partnered with the DSHS and Texas A&M Health Science Center to develop the curriculum
and to obtain DSHS accreditation. We modified or used existing ACS HPV vaccination
tools, resources, and messaging where appropriate. All content was developed in English
and translated into Spanish. The session topics and competencies were as follows:

1. Role of CHWs in Immunization: the role of CHWs in the healthcare workforce,
removing barriers, interacting with everyone, and being an immunization champion;

2. CHW HPV 101: the HPV vaccine as cancer prevention, HPV cancer statistics, the
effectiveness of the vaccine, the recommended ages and doses of the HPV vaccine,
and the importance of the vaccine;

3. Cultural Humility and Social Determinants of Health: cultural humility and sensi-
tivity, service coordination, and community impacts such as reverse disparities and
underserved populations;

4. Communicating with Parents: talking about HPV vaccination through provided
strategies and approaches to communicate with parents about the vaccine;

5. HPV Myths: HPV facts to counter myths and HPV vaccine school requirements;

6.  Debunking HPV Myths: how to address parent concerns, how to redirect questions,
and what to do in different situations;

7. Tools and Resources: HPV tools and resources and strategies to find reliable sources;

8.  Training Trivia: test on the material covered in the prior seven modules.

2.5. Session Components

Each session was 90 min and hosted live on ZOOM [34]. During each session, the
instructor presented didactic content utilizing whiteboards, surveys, polls, and quizzes
to encourage engagement and learning retention. The participants then presented an
experience discussing the HPV vaccine. One to three case presentations were shared
each session. The attendees and SMEs provided feedback to facilitate individual and
shared learning.

2.6. Evaluation Theoretical Framework

The program evaluation followed the CDC Framework for Evaluation in Public
Health [35]. We mapped the objectives, implementation components, and needs of the
participants. We developed an evaluation planning matrix (EPM) with questions, measures,
data sources, and domains (Table 1). The Morehouse School of Medicine designated this
evaluation as research not involving human subjects (protocol 2047442-1).
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Table 1. Evaluation planning matrix.

Evaluation Question

Evaluation

Metric(s) Data Source(s) .
Domain

A. How useful was the course content?
1. The facilitation of this series was organized and well done.

2. The CHW instructor was well prepared and knowledgeable.
3. I am satisfied with the content covered in the ECHO clinic.
4. The order of the presentation topics made sense to me.

5-point response scale
from strongly disagree
to strongly agree

Post-survey

Pr
Focus groups ocess

5. I trusted the information and feedback provided by the hub members.
6. I will be able to apply skills from this ECHO as a CHW.

B. How could the ECHO be improved?

1. Tell us your favorite part of the HPV Vaccination ECHO.

Open-text response Post-survey Process

2. What would you change about the ECHO to improve it for future CHW?

C. How many CHWs claimed CE credits? Credits TX DSHS Output

D. How many CHWs participated?

Attendance Zoom Output

E. Did the ECHO increase HPV vaccination knowledge?

1. How many doses of the HPV vaccine does the CDC recommend for
adolescents? [Responses: a. 1, b. 2, c. 3, d. 2 or 3, depending on age *]

2. At what ages does the CDC recommend for on time vaccination for HPV?

[Responses: a. Ages 9 and 10, b. Ages 11 and 12 *, c. Ages 13 to 15, d.

Ages 16 to 26]

3. HPV can cause which of the following cancers? [Responses: a. Cervical,

4 items, Pre-survey

. Outcome
correct or incorrect Post-survey

b. Throat, c. Penile, vaginal, vulvar, and anal, d. All of the above *

4. Which of the following is recommended by the CDC as most important
to increase HPV vaccination? [Responses: a. Parent education, b. Adolescent
education, c. Strong provider recommendation *, d. Patient reminders]

F. Did the ECHO change HPV vaccination attitudes, beliefs, and confidence

of participants?

1. I am confident discussing HPV vaccination in my community.

2. HPV vaccination is cancer prevention.
3. The HPV vaccine is safe.
4. Ibelieve the HPV vaccine makes adolescents more likely to engage in

sexual activity.

5-point response scale
from strongly disagree
to strongly agree

Pre-survey

Post-survey Outcome

5. Healthy children do not need vaccinations.

* Denotes a correct response.

2.7. Quantitative Data Collection

The participating CHWs completed two online surveys over the course of the program:
a pre-training survey that was sent to all enrolled individuals who attended an initial
orientation session, and a post-training survey that was shared with participants during
the eighth session and then sent out afterwards to all participants who had attended at
least one session. We collected the survey data with SurveyMonkey [36].

2.8. Quantitative Measures

The pre- and post-surveys assessed HPV vaccination knowledge, beliefs, and confi-
dence in discussing the vaccine. Knowledge was assessed using four items (Table 1). We
assessed vaccination beliefs (three items) and confidence (one item) using a 5-point re-
sponse scale ranging from strongly agree to strongly disagree. The pre-survey also assessed
personal and professional demographics. The post-survey assessed program satisfaction
(six items). Knowledge, questions, and confidence and belief statements were adapted
from existing surveys which were modified to fit the content, goals, and audience of the
ECHO [37].
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2.9. Quantitative Data Analysis

Our analysis sought to understand the immediate outcomes of the ECHO training,
comparing English and Spanish participants. A total of 796 individuals completed the
pre-survey during or after the orientation session (653 were not duplicates). Not all who
attended orientation joined the educational course; 750 individuals attended at least a
single session. During the four-month course (approx. 120 days), we observed drops
in attendance between the first and eighth session, with most attrition occurring after
session one and two. A total of 249 discrete individuals attended the eighth and final
session and 241 (226 were not duplicates) completed a post-survey. We matched the pre-
survey and post-survey respondents using the following algorithm: first by email address,
then by DSHS CHW ID number, and then by name. The process was stepwise, and after
matching on a variable, if multiple matches were found, we kept only the most complete
response that met our inclusion criteria. We excluded submissions with a pre-survey to
post-survey timestamp gap of less than 0 or greater than 180 days (the median response gap
was 111 days and the maximum retained was 134 days). At each step, we also excluded
duplicate emails, CHW numbers, and names among matched and unmatched responses to
prevent rematching responses in the next step using a different variable. After exclusions,
we matched 146 responses, including 92 English and 54 Spanish participants. Of the
95 unmatched post-survey responses, exclusions were made for the following reasons:
69 failed to find a match (largely due to inconsistent name entry), 15 were duplicates, 4 had
timestamps gaps outside 0-135 days, 3 had a pre- and post-survey in discordant languages,
and 4 had both a timestamp or language issue.

We coded knowledge questions as correct or incorrect and tallied the total correct
answers. We used an exact McNemar test to assess if the respondents improved after
the program overall and on individual questions [38]. To assess the shifts in vaccination
beliefs and confidence, we used collapsed McNemar tests. We consolidated the five-point
scale into a two-point scale of “Desirable” or “Undesirable” based on the direction we
desired respondents to shift in. We grouped Agree and Strongly Agree as “Desirable” for
statements F1-F3 in Table 1. We grouped Strongly Disagree and Disagree as “Desirable” for
F4 and F5. “Neither agree nor disagree” was classified for all statements as “Undesirable”.

We conducted analyses in R v. 4.211 and Stata v. 17 [39-41]. Additional R packages
were used for data cleaning, tables, and visualization [42-47]. Comparable analytics were
conducted on all non-duplicate responses at pre-training and post-training in a pooled ap-
proach using Pearson’s Chi-squared test with Yate’s continuity correction for the knowledge
questions and the Cochran—-Armitage test for the belief and confidence questions.

2.10. Qualitative Focus Groups

We facilitated three 60-min virtual focus groups in April 2022 with a convenience
sample from the programs in 2020-2021. Each focus group contained three to five partic-
ipants, for a total of thirteen individuals. The focus groups were conducted in English
using semi-structured discussion guides and hosted on Microsoft Teams. The discussion
explored general information on how CHWSs engage in their communities and feedback on
the program. We obtained verbal consent prior to starting video recording. Each participant
received a USD 30 lunch gift card.

2.11. Qualitative Data Analysis

We used Rev artificial intelligence to transcribe the focus group recordings and
MAXQDA for analysis [48,49]. Our analysis combined an inductive and deductive ap-
proach. We generated a preliminary code list using the focus group guide. We updated
the code list and definitions as new codes emerged. We grouped data by themes with
descriptive text-based summaries and extracted corresponding quotes.
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3. Results
3.1. Characteristics of Participating CHWs

In 20202021, the ACS implemented the eight-session Mission: HPV Cancer Free Texas
Vaccination ECHO—Community Health Worker Program ten times, reaching 750 CHWs in
Texas for at least one session and 350 for four or more sessions. The participants claimed a
total of 4102 continuing education credits. A total of 146 pre- and post-survey responses
were matched.

Most participants were female (92.5%) and mid-career (mean age of 47.6, s.d. 12.6)
(Table 2). A large portion reported secondary levels of education, including some college
(21.9%), a bachelor’s degree (29.5%), or an advanced degree (11%). English CHWs most
frequently reported having a bachelor’s degree (35.9%), while Spanish-speaking CHWSs
most frequently reported a high school or equivalent education (46.3%). A higher per-
centage of English participants reported working full time as a CHW (43.5%) compared
to Spanish participants (18.5). A large proportion of all participants reported not being
currently employed as a CHW (32.9%).

Table 2. Participant demographics.

Variable, n (%) ! English (n = 92) Spanish (n = 54) Total (n = 146)
Age? 45.3 (13.0) 51.5 (11.0) 47.6 (12.6)
Gender
Female 83 (90.2) 52 (96.3) 135 (92.5)
Male 9(9.8) 0 9(6.2)
Prefer not to respond 0 2(3.7) 2(1.4)
Year of Participation
2020 37 (40.2) 32 (59.3) 69 (47.3)
2021 55 (59.8) 22 (40.7) 77 (52.7)
Education Level
Advanced degree 14 (15.2) 2(3.7) 16 (11.0)
Bachelor’s degree 33 (35.9) 10 (18.5) 43 (29.5)
Some college 21 (22.8) 11 (20.4) 32 (21.9)
High school/GED 14 (15.2) 25 (46.3) 39 (26.7)
Other 10 (10.9) 6 (11.1) 16 (11.0)
Current CHW Employment Status
Full time 40 (43.5) 10 (18.5) 50 (34.2)
Part-time 10 (10.9) 10 (18.5) 20 (13.7)
Volunteer 9 (9.8) 19 (35.2) 28 (19.2)
Not employed as a CHW 33 (35.9) 15 (27.8) 48 (32.9)
Time as a CHW 3
0-2 years 24 (40.7) 12 (30.8) 36 (36.7)
3-5 years 17 (28.8) 7 (18.0) 24 (24.5)
5-10 years 13 (22.0) 8(20.5) 21 (21.4)
More than 10 years 5(8.5) 12 (30.8) 17 (17.4)
Employment Agency 3
Healthcare 17 (32.1) 5(13.5) 22 (24.4)
Non-profit 21 (39.6) 16 (43.2) 37 (41.1)
Social Service Entity 3(5.7) 3(8.1) 6 (6.7)
University/academic 5(9.4) 6 (16.2) 11 (22.2)
Other * 7 (13.2) 7 (13.0) 14 (15.6)
Role is at an organization that vaccinates 3
Yes 17 (28.85) 9(23.1) 26 (26.5)
No 42 (71.2) 30 (76.9) 72 (73.5)

I Numbers may not sum to 146 due to missing data and percentages may not sum to 100% due to rounding.
2 Continuous variables were reporting using mean (sd). ® Excludes participants who reported not currently
working as a CHW. 4 Other included schools, health plans, a church, and other organizations.
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Of those who reported current or volunteer employment as a CHW (n = 98), more
than half reported 5 or less years as a CHW. Spanish-speaking participants more often
reported 10 plus years of experience (30.8%) compared to English participants (8.5%). Of
the employed or volunteer CHWs, reported employment was at a non-profit organization
(41.1%), healthcare agency (24.4%), university/academia (22.2%), social service entity
(6.7%), or other (15.6%). Only 26.5% worked at an agency that vaccinated.

The focus group participants held a range of job titles, years of experience, and
responsibilities. They served highly varied communities, sometimes targeting highly
specific populations, such as people living with HIV, refugee families, or cancer survivors.
Others served in roles where they maintained their CHW qualifications but provided
non-traditional CHW services, such as school nurses and professors.

“.. .sometimes I work as a case manager as well. I wear multiple hats, and case manage-
ment ensures that they [people living with HIV] get their medicine. ..”

“Normally, if I'm taking on a caseload, it’s gonna be a client who’s dealing with domestic
violence, some legal issues, maybe some custody issues, and immigration issues. So
there’s a lot of barriers to their qualifications for certain programs. ..”

3.2. HPV Vaccination Knowledge Change

The participants demonstrated statistically significant increases in HPV vaccination
knowledge, with more participants moving from incorrect to correct responses than the re-
verse between the pre- and post-surveys (exact McNemar odds ratio: 1.84, p-value: <0.0001).

The participants increased their average knowledge scores by 10.4 percentage points
from a pre-score of 39.4% to a post-score of 49.8% (Figure 1). The English participants had
higher average pre- and post-scores (43.5% to 54.1%) compared to the Spanish participants
(32.4% to 42.6%), though both groups saw comparable increases in total correct responses.

Both the English and Spanish participants saw statistically significant increases (p < 0.001)
for knowledge questions one and three on the recommended doses for the HPV vaccine
and the cancers caused by HPV infections. The participants most frequently incorrectly
answered question four about the importance of provider recommendations for HPV
vaccination, with only 8.2% answering correctly pre-program and 12.3% post-program
(a non-significant increase). While not statistically significant for all respondents, the
participants were less likely to correctly answer question two about the recommended age
for HPV vaccination post-program (39.0%) than pre-program (48.6%). Pooled analyses on
all survey respondents, regardless of matching, found comparable results overall and by
question for HPV knowledge change.

We also asked the participants to assess their own knowledge of HPV vaccination pre-
and post-program. We saw statistically significant shifts, with most participants prior to
the program reporting “I know very little” (28.1%) or “I know some” (60.3%) and most
reporting “I know a lot” (77.4%) or “I am an expert” (12.3%) post-program (p < 0.001).
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HPV knowledge scores for all
participants increased

——English ——Spanish —=—All

54.1%**
49.8%™**

32.4%

Pre Post
(a)

Q1: How many doses of of the HPV
vaccine does the CDC recommend for
adolescents?

59.3%*
58.9%***
58.7%*
43.5%
39.7%
33.3%
Pre Post

(b)

Q2: At what ages does the CDC
recommend for on time vaccination for
HPV?

56.5%
51.1%

488% \
39.0%

35.2% \
\ 18.5%"

Pre Post
(c)

Q3: HPV can cause which of the
following cancers?

89.1%***
89.0%™**
88.9%*"
64.1%
60.9%
55.6%
Pre Post

(d)

Q4: Which of the following is
recommended by the CDC as most
important intervention to increase HPV
vaccination?

17.4%
9.8% ______/______— 123%
8.2%
56% — ——— 37%

Pre Post
(e)

Figure 1. HPV knowledge scores pre- and post-ECHO training for English, Spanish, and All CHW participants 2020-2021: (a) total scores on all four HPV
knowledge questions for English and Spanish participants and (b—e) average scores on each individual knowledge question disaggregated by English and Spanish
cohorts. Significance derived from exact McNemar tests (*** p < 0.001, ** p < 0.01, and * p < 0.05).
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3.3. HPV Vaccination Beliefs and Confidence

The CHWs showed desirable shifts in their key HPV vaccination beliefs and confi-
dence between pre- and post-program (Figure 2). Pre-program, 67% of the participants
strongly agreed or agreed that they were confident in discussing HPV vaccination in their
community. This increased to 96% of the participants at post-program (p < 0.001). We found
similar sentiments when speaking to the CHWs in the focus groups. Several reported
changes in their confidence due to the knowledge and resources that they gained in the

ECHO.
Shift to strongly agree on the post-training survey. Shift to strongly disagree on the post-training survey.
| am confident discussing HPV vaccination in my | believe the HPV vaccine makes adolescents more
community.*** likely to engage in sexual activity.***
100% Pre-training Post-training 100% Pre-training Post-training
20% 20%
60% 60%
40% 40%
- B I L] | [l
0% 0%
SA* A N D SD SA A N D SD SA A N D SD SA A N D SD
-— — — —> D — — —>
67% 33% 96% 4% 29% 71% 12% 88%
The HPV vaccine is safe.** Healthy children do not need vaccinations.**
100% Pre-training Post-training 100% Pre-training Post-training
20% 20%
60% 6036
40% 40%
. | n SR
N = L]
SA A N D SD SA° A N D SD SA° A N D SD SA A N D SD
< > - > — — «— —
80% 20% 97% 3% 11% 89% 3% 97%
HPV vaccination is cancer prevention.*** A Likert scale: Strongly agree (SA), Agree (A), Neither agree
nor disagree (N), Disagree (D), Strongly Disagree (SD)
1005 Pre-training Post-training
20%
60%
40%
- 0
SA A N D SD SA A N D SD
«— — «— —
84% 16% 95% 5%

Figure 2. Changes in HPV vaccination beliefs and confidence among CHW ECHO participants
(n = 146). Note: Significance derived from collapsed McNemar tests (*** p < 0.001 and ** p < 0.01).

“I feel very confident because I have the resources. . .our instructor was super by giving us
all the instructions and the resources and where to find them and how to bust the [HPV
vaccination] myth(s). So, I felt when I left the ECHO very, very confident going back to
the community and briefing it or giving it out.”

“If someone calls in with questions, I feel confident I can answer them or at least refer
them resources.”

The participants were more likely to view the HPV vaccine as cancer prevention. The
participants who strongly agreed or agreed that the HPV vaccine is cancer prevention
shifted from 84% pre-program to 95% post-program (p < 0.01); the largest movement was
among those who selected strongly agree, which increased from 45% to 82%. The ability
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to focus on the vaccine as cancer prevention also emerged as a theme in the focus groups
when the participants discussed how the ECHO program had impacted them.

“And so just being able to learn to approach it [HPV vaccination] from the preventing
cancer perspective and sharing it with my students in my class when we do talk about
cancers and when we do talk about STDs. ..”

“I was not aware of all the different cancers that HPV vaccine can prevent, that was an
eye opener for me.”

The CHWSs had desirable shifts in their vaccine beliefs about safety and sexual activity.
A total of 80% of pre-program participants agreed that the HPV vaccine is safe compared
to 97% post-program (p < 0.001). The proportion who agreed or were neutral that the HPV
vaccine makes adolescents more likely to engage in sexual activity decreased from 29%
to 12% (p < 0.001). We also saw a shift in belief around vaccination generally, with more
participants strongly disagreeing that healthy children do not need vaccines post-program
(97%) compared to pre-program (89%) (p < 0.05).

3.4. Series Satisfaction, Usage, and Feedback

The post-survey feedback was overwhelmingly positive. The majority of participants
strongly agreed or agreed that the ECHO was a good use of time (97.3%), the facilitation
was organized and well done (97.3%), the instructor was prepared and knowledgeable
(98.0%), and the content satisfying (98.0%).

We found similar results in the focus groups. The CHWSs found the content, resources,
and strategies on how to address HPV vaccine myths very helpful. They also reported
liking the trivia game used in the eighth session and the case presentations.

“I really appreciated the very practical pieces especially helping us come up with the script
and all the information we needed to give the people that we’re working with to inform
them and educate them and help them reach that decision on using the HPV vaccine.”

“My favorite part was hearing each case presentation to see everyone in the class have
an example on how they educated the people in the HPV vaccine through various
teaching methods.”

“Everything was wonderful but the [case] presentations gave real life experiences. Session
8 was great with the Trivia [game].”

Ninety-six percent strongly agreed or agreed that they would be able to apply skills de-
rived from the ECHO as a CHW. The post-survey asked the participants how they planned
to communicate about HPV with clients and community members in their everyday work,
and responses included:

“[1 will] use [this information in] my setting at the school district to provide awareness.”
“I will be able to tell parents about the vaccine through routine calls.”

“All the time when I am talking with mothers or families in my education classes.”

During the focus groups, three CHWs provided specific examples of successful in-
teractions in their communities. These included talking with college students about HPV,
having a child advocate for themself, and pre-COVID successes.

“[1 was] explaining [the HPV vaccine] to someone and then [was surprised] to have
the actual child kind of tell the mom that they wanted to take it because they saw the
importance of it.”

When asked about the case presentations, 84.9% of the respondents agreed that they
helped them apply information. The CHWs shared several suggestions in the focus groups
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for additional helpful resources including fliers, palm-sized pamphlets, ACS-branded ma-
terials, materials for people with low literacy levels, media resources, and video refreshers
for CHWs .

4. Discussion

This manuscript is one of the first to detail the implementation and outcomes of a
virtual HPV vaccination education program targeting community health workers. The
evaluation results demonstrated that education using Project ECHO was an appropri-
ate mechanism for increasing knowledge, beliefs, and confidence around the HPV vac-
cine. More research is needed on the impact of CHW community engagement on HPV
vaccination uptake.

4.1. CHWs Hawve Potential to Drive HPV Vaccination Demand in Vulnerable Populations

CHWs are frontline workers tasked with increasing public awareness and building the
health of their community. They share lived experiences with those they serve and are often
trusted leaders. CHWSs have the potential to drive HPV vaccination demand through com-
munity education and navigation by addressing vaccine hesitancy and dis/misinformation
and by reaching non-English speaking, vulnerable, or rural populations [14,50]. Educating
CHWs with the Project ECHO model has proven to be a great strategy for the ACS’s
HPVCEFT Project to create HPV champions in Texas. Many participants in our program
were themselves hesitant about the HPV vaccine. Increasing the confidence of CHWs is
the first step in addressing community-level vaccine confidence. Additionally, CHWs may
be able to help address the current deficit in HPV vaccine doses due to the pandemic,
particularly for those adolescents receiving publicly funded doses through the Vaccines for
Children (VFC) program.

4.2. CHW Participants Demonstrated Increases in HPV Vaccination Knowledge

Like healthcare providers [51], we found that targeted virtual HPV vaccination edu-
cation can improve the knowledge, beliefs, and confidence of CHWs. Both English and
Spanish participants saw similar knowledge increases, suggesting that the programming
was comparable across languages.

The participants did not improve on the question assessing the recommended ages
for HPV vaccination. We believe this confusion was due to the ACS changing its age
recommendations partway through the implementation of the program [3]. The participants
also scored poorly on the importance of provider recommendations on HPV vaccine uptake.
The low performance on this question signals a gap in participant knowledge following
the program. Existing evidence emphasizes the importance of provider recommendation
on HPV vaccination uptake [52,53]. CHWs are ideally positioned to drive parents and
adolescents to providers, but they need to clearly understand the importance of their role.
Future efforts should provide CHWSs with clear coaching on how to direct patients to
vaccination providers.

4.3. Participants Showed Desirable Shifts in HPV Vaccine Beliefs and Confidence Communicating

Addressing vaccine hesitancy and misinformation is a primary concern of healthcare
providers and CHWSs when talking to parents about the HPV vaccine [54,55]. Provider
knowledge and beliefs about the vaccine have been shown to be associated with how they
communicate the vaccine to patients [56]. Programs that work to change HPV vaccination
knowledge and beliefs among healthcare workers are the first step to addressing commu-
nity concerns and increasing uptake. Our program post-survey revealed positive shift in
the foundational HPV vaccination beliefs of the CHW participants, most notably increasing
their belief that the HPV vaccine is a cancer prevention vaccine. The CHWs also reported
increased confidence in communicating about the HPV vaccine in their community, reaf-
firming the importance of HPV vaccination education that frames the HPV vaccine as
cancer prevention and prepares CHWs to combat HPV myths.
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4.4. Implications for Linking CHWs to HPV Vaccination Opportunities

The participating CHWs were excited about the content and reported interest in using
their HPV knowledge in the community. In the post-training focus groups, we found that
some participants had a CHW certification but were employed in roles that did not involve
more traditional CHW responsibilities like community education and outreach. Although
Texas has a certification process and educational standards, there were wide variations in
how our participants were embedded in the community, which will directly impact how
they take action with what they learned in the program. These findings support the other
literature on the widespread lack of standardization of CHW roles, responsibilities, and
supervision [57,58].

Future research and interventions are needed to better understand how CHWs in the
United States can be more systematically linked to vaccination opportunities or provided
with clearer paths for directing patients to vaccination providers. Intervention, policy, or
research opportunities to increase this linkage might include:

(1) We know that linking education to vaccination opportunities can increase vaccine
uptake [18,59]. Are there ways to formalize the relationships between mobile clinics,
school clinics, federally qualified health centers (FQHCs), or health departments
and CHWs to better link HPV vaccine education in the community to vaccination
opportunities?

(2) Thereis precedent for CHWs to be trained as vaccinators; in Alaska, CHWs administer
vaccinations in rural communities [60]. What would it mean for trained Texan CHWs
to administer vaccines themselves?

(3) We know that embedding CHWs into healthcare systems and clinical care teams can
reduce healthcare costs and improve outcomes [58]. CHWs now have an option to bill
for Medicaid rendered services as a part of the Cancer Moonshot effort [61,62]. Can
CHWs be paid to increase linkages to doctors and clinics for vaccine visits following
client interactions?

(4) CHWSs were able to successfully support COVID-19 vaccination for vulnerable and
hard-to-reach populations [29,61]. How could COVID-19 vaccination efforts with
CHWs be adapted to HPV vaccination?

(5) CHWs in low- and middle-income countries (LMICs) often play a key role in primary
care. Could this ECHO be adapted to LMICs with institutionalized CHW cadres
where it is easier to assess the link between CHW education and vaccination uptake?

4.5. Strengths and Limitations

CHWs have established trust in communities and can reach vulnerable populations
to educate them on HPV vaccination, address hesitancies, and combat health inequities
in vaccination. This manuscript adds to the limited literature on HPV vaccination educa-
tion programs for CHWs by detailing both the program implementation processes and
outcomes. We offered this program numerous times in the first two years, reaching many
CHWs in Texas and enabling us to collect meaningful quantitative and qualitative data
on the program. There are several limitations to this study. We did not aim to generate
generalizable knowledge on CHW knowledge, beliefs, and confidence about HPV vac-
cination, but instead to assess the changes resulting from this ECHO. Despite our best
efforts, we saw attrition during the course, resulting in fewer post-surveys than pre-surveys.
This could contribute to non-response bias, with our sample reflecting participants with
higher course attendance or interest. Generally, we believe that our findings reflect the
outcomes of those who attended, which is in line with our primary research question. We
also experienced data quality issues with duplicate responses and missing CHW IDs that
necessitated matching on the respondents’ entered names. Future efforts should aim to
moderate attrition and data quality by shortening the course, requiring attendance at all
sessions to receive CEs, or by transitioning to individualized links. Due to the volume of
the course offerings, we did not have the capacity for 6-month follow-up surveys or to
match the attendance information to an individual’s pre- and post-survey, limiting our
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understanding of knowledge retention and the impact of attendance on outcomes, which
could be better explored in future research. Last, we were unable to directly assess how this
program’s education for CHWs impacted HPV vaccination uptake due to the lack of formal
linkages CHWs have to the healthcare system. Future efforts should consider targeting
CHWs employed directly by healthcare systems for education so that vaccination impacts
might be measured.
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