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Purpose: Women living with chronic conditions and/or living in poverty have a higher risk of developing cervical cancer compared to 
the general population due to lower rates of cervical cancer screening (CCS). Human papillomavirus (HPV) self-collection tests 
improve CCS rates in under-screened populations by reducing barriers. However, some women are concerned about the ability to 
adequately perform self-collected sampling for CCS. This study examined how existing HPV self-collection patient education 
materials can be enhanced to increase self-efficacy in self-collecting samples.
Methods: We conducted three focus groups with 13 women living in zip codes associated with high poverty rates or chronic 
conditions in north central Florida. The Information-Motivation Behavioral Skills Model (IMB model) and the Patient Education 
Material Assessment Tool for Printable Materials (PEMAT-P) guided the focus group discussions. Focus group interviews were 
recorded and transcribed, and thematic analysis was used to analyze the data.
Results: Opportunities for improvement included: (1) Information: Using simplified language, including HPV and cervical cancer 
information, clear explanations about mailing procedures, information on access and interpretation of results, and visual elements to 
increase user confidence in medical soundness and safety, (2) Motivation: offering the materials in various languages and balancing 
design for inclusion of all women, and (3) Behavioral Skills: enhancing visual aids through clear directions to instructional videos, use 
of zoomed-in images, and projecting variable female anatomy figure positions to illustrate proper device insertion to encourage 
actionability.
Discussion: This study helps to bridge the gap in studies aimed at enhancing participation in HPV self-collection by examining 
opportunities to improve current HPV self-collection printed patient education materials and instructions among women with increased 
cervical cancer risk. Participants identified opportunities to enhance language, visual aids, and inclusivity – factors that may improve 
women’s confidence in self-collection and ultimately increase rates of CCS in underserved women.
Keywords: HPV self-collection, cervical cancer screening, underscreened population, chronic diseases, patient education material

Introduction
Each year, approximately 11,500 women in the United States are diagnosed with cervical cancer, of whom 4,000 die of 
the condition. The disease is highly preventable through screening.1,2 The 5-year survival rate of cervical cancer prior to 
metastasis is 91%, and drops to 60% once the cancer has spread to nearby tissues, organs, or lymph nodes.3 Therefore, 
screening is the cornerstone for reducing cervical cancer mortality. Primary screening methods include the Pap test, 
which screens for precancerous lesions of the cervix that can be treated to prevent cancer development; and/or the 
cervical human papillomavirus (HPV) test, which detects the virus responsible for 99% of cervical cancer.4,5 The 
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American Cancer Society recommends screening for cervical cancer primarily via HPV testing as the most sensitive 
strategy to detect cervical cancer risk,5 allowing for surveillance of positive HPV cases to maximize timely intervention.

Women living in poverty6,7 and women with chronic conditions such as obesity8 and type 2 diabetes (T2D)9 have 
a high risk of developing cervical cancer. For example, the cervical cancer screening rate among women with type 2 
diabetes is 66.5% compared to women without T2D, 73.3%.10 Women living in poverty or with chronic conditions often 
experience multiple barriers to screening, including cost, limited access to care, and time constraints.11–15 Additionally, 
research shows that women living with substance use or mental health conditions also have lower screening rates for 
cervical cancer.16 These obstacles to screening contribute to higher rates of late-stage diagnoses,17–20 which in turn are 
associated with higher mortality rates in these patients.9,21,22

HPV-based screening is preferred to cytology-based Pap screening by the American Cancer Society and many 
international society guidelines based on randomized controlled trials demonstrating the improved sensitivity and 
specificity of this method to detect cervical cancer.5 Self-collection is a primary HPV-based method, and for some 
patients, this option is preferable to Pap tests performed in the clinic because it allows women to collect a sample in 
privacy and return it to a lab for analysis.23 In recent years, HPV self-collection has gained attention as a strategy that 
mitigates barriers to cervical cancer screening.24–28 In a study conducted among infrequently screened women in North 
Carolina, up to 98% of participants who self-collected a sample for HPV testing found it acceptable enough to repeat it, 
citing convenience, ease of use, and privacy inherent to self-collection testing as motivating factors.23

While the opportunity to perform HPV self-collection significantly increases screening rates,24–28 some testing 
barriers need to be addressed.27 A qualitative study of women in the southeastern US concluded that women report 
concern about the ability to adequately collect their own sample despite being receptive to the test.27 Participants 
conceded that while physician-collected screening is inconvenient and uncomfortable, the experience of a trained 
professional alleviated some of these concerns.27 These findings have also been observed in other studies, highlighting 
the need to improve instructions to meet the information needs of women to collect their own samples adequately.24

Underserved and low-literacy communities often struggle to access, comprehend, and engage with cancer-related 
patient education materials.29,30 The US government’s “Healthy People 2030” initiative emphasizes health organizations’ 
responsibility for addressing health literacy, facilitating access, and allowing people to utilize health information rather 
than just understanding it.31 Thus, there is an increasing recognition of the need to tailor educational resources and 
communication tactics in order to meet diverse community needs and promote health equity.32 Resources can range from 
simple written instructions to an in-depth series of videos, covering every step from the self-collection procedure to the 
logistics of sample shipping. Patient education materials addressing health literacy needs for cancer screening have 
shown potential to improve patient uptake, adherence, and self-efficacy. For instance, research on fecal immunochemical 
test (FIT) use for colorectal cancer screening has highlighted that patient preferences for kit characteristics significantly 
influence test acceptability and completion rates.33 These lessons can be applied to HPV self-collection kits in order to 
maximize effective utilization among hard-to-reach women.

The Information-Motivation-Behavioral Skills model (IMB model)34 explains how constructs of information, moti
vation, and behavioral skills help to explain individuals’ HIV risk-related behaviors. The construct of information 
includes not only knowledge about the behavior but also factors such as myths/heuristics that may influence behavior 
change. Motivation includes personal beliefs about a particular intervention and associated attitudes in engaging in that 
behavior. Lastly, behavioral skills include the necessary elements or tools needed to facilitate behavior change for 
performing a specific health behavior.34 The model has been applied to cancer contexts and has been found to accurately 
predict participation in cervical cancer screening.35

For many years, patient education materials were predominantly designed by healthcare professionals, who often 
relied on tools such as the Patient Education Materials Assessment Tool for Print Materials (PEMAT-P) to evaluate the 
understandability and actionability of these resources.36 The PEMAT-P provides a systematic framework for assessing 
whether diverse patient populations can comprehend key messages and identify actionable steps based on the information 
presented. One example of a patient education material is the Evalyn Brush™ test, an HPV self-collection test from 
Rovers Medical Devices that uses animated films and graphics.
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The development process of patient education materials has historically excluded direct patient involvement, 
resulting in materials that may not fully address patient priorities or lived experiences.37 Additionally, there has 
been a notable lack of systematic collection and integration of patient feedback, potentially limiting the patient- 
centeredness aspect of these resources. Although research shows that the effectiveness of patient education materials is 
not dependent upon whether they are developed by experts or co-created with patient engagement,38 it is important to 
tailor patient education materials by actively soliciting and incorporating patient feedback and input throughout their 
development and revision. This participatory approach not only aligns with best practices for person-centered care but 
may ensure that educational materials resonate with patients’ real-world needs and foster improved engagement and 
health outcomes.

This study aimed to identify the HPV self-collection information needs of women with increased cervical cancer risk. 
The secondary objective was to tailor the existing instructions for the HPV self-collection kit, using the Evalyn Brush™ 
test. We conducted focus groups to examine the opinions of women at high risk for developing cervical cancer. The 
feedback was obtained to guide the modification of printed patient education materials to increase patient understanding 
and actionability.

Methods
Study Design
This cross-sectional study gathered qualitative data through focus group discussions with women living in North 
Central Florida with high-risk factors for developing cervical cancer. The study utilized focus groups to explore the 
collective dialogue and social interactions that shape participants’ knowledge and attitudes, while also facilitating the 
discussion of diverse viewpoints in a supportive environment.39 The focus groups were conducted at a local church’s 
community room, a known community resource open to all members regardless of religious affiliation. This location 
regularly hosts non-religious activities, including research, youth, adult activities, Girl Scout meetings, and 
Anonymous Support Groups. Each focus group was conducted during the weekday, starting at 5:30 pm to reduce 
time barriers related to work hours.

Recruitment and Participants
Recruitment flyers were posted in various locations, including gyms, clinics, and parks throughout North Central Florida. 
Recruitment was also conducted via social media, and the study was highlighted on a large university in the Southeastern 
United States’ Facebook page designed for recruitment for research studies. Flyers were also displayed on media 
designed for local news, announcements, and support groups (eg, local social media mom groups). Information about 
the study was included, and a linked survey was utilized to screen patients for eligibility.

Eligibility/Inclusion criteria included women who met the following: 1) 25–65 years of age; 2) assigned sex of female 
at birth; 3) history of diagnosis of any of the following chronic conditions: mental health conditions, diabetes, substance 
use disorders, or obesity; 4) willingness and ability to participate in both study components (survey and focus group); and 
if the women had any of the following high-risk factors for cervical cancer: live in a census tract area representing the 
highest two quartiles of high social vulnerability score or live in a rural area or identify with minority race (Black, 
Hispanic) or have no insurance, or have Medicaid or Medicare insurance. We excluded women who had ever been 
diagnosed with cervical cancer.

Study procedures were described to each participant during the consent process. Women who agreed to participate 
were subsequently provided with a survey that collected their demographic characteristics and assessed their HPV testing 
knowledge. Participants received a $10 gift card as compensation for their time and effort. After completing the survey, 
participants were invited to a scheduled in-person focus group discussion. Participants received an additional $35, a light 
meal, and a $5 transportation allowance for the in-person focus group attendance. This study complies with the 
Declaration of Helsinki40 and was approved by the Institutional Review Board at the University of Florida, IRB# 
ET00023594.
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Measures
Pre-Focus Group Survey
REDCap was used to collect demographic information and questions to establish a participant’s preexisting knowledge of 
HPV and HPV testing. The survey included 32 closed-ended questions regarding socioeconomic status, cervical cancer 
screening history, and responses to provided HPV statements, allowing researchers to achieve a baseline understanding of 
how each participant may be under-screened and/or under-represented. By exposing participants to topics that would be 
revisited later in focus groups, researchers were able to evaluate trends in HPV knowledge.

Focus Group Interviews
The research team developed a structured focus group discussion guide. The PEMAT scoring tool,36 which evaluates 
women’s understandability and actionability of existing material, was used to inform the development of this guide. The 
guide included general information on HPV and cervical cancer, such as transmission, symptoms, and collection 
practices. The guide first elicited women’s opinions on the self-collection kit. The questions focused on the instructions’ 
aesthetics, ease of understanding, word choice/style, organization/layout, and the visual aids they contained. Additional 
questions focused on the instructions’ ability to increase their desire to take their sample, self-collection confidence, and 
whether the participants found the product culturally acceptable.

Focus Group Procedures
Three audiotaped focus groups were conducted from June to October 2024. Each session lasted approximately 90 minutes. 
The size of the focus group ranged from three to six participants. Each participant was provided a light meal at the beginning 
of the focus group. After introductions at each interview, the study coordinator then reviewed the informed consent, addressed 
any questions, and reminded participants of the voluntary nature of the focus group and that their anonymized responses, 
including direct quotes, may be included in research reports, presentations, and publications. Following this, a warm-up 
activity was conducted in which participants wrote and read aloud an alias to be used for the purpose of recording the session.

The principal investigator then explained topics related to HPV, including how it spreads, the associated risks, and 
how healthcare providers perform Pap and HPV testing. Participants were then given information about the self- 
collection test, and sample kits were given out. Women were given time to familiarize themselves with the HPV self- 
collection kit and its instructions. The investigators facilitated the focus group, and interviews were recorded and field 
notes taken. Some participants returned the HPV-self collection kit instructions with notes they had taken while 
participating in the discussion. Each focus group discussion lasted approximately 90 minutes.

Data Management and Analysis
The audio recordings were uploaded to a secure, password-protected Google Document using an institutional Google 
Account. Within this platform, transcription features were employed to convert the audio content into text. To ensure the 
accuracy and reliability of the transcripts, a member of the research team (DRM) reviewed each transcription by listening 
to its corresponding recording and edited as necessary. The transcripts were then uploaded to Atlas.ti for analysis.41

Transcriptions were subjected to thematic analysis using a priori or deductive coding42 informed by the Information 
Motivation Behavioral Skills Model (IMB Model)43 and the Patient Education Material Assessment Tool for Printable 
Materials (PEMAT-P).36 Three members of the research team (AG, JO, KE) coded the transcripts using the operationa
lized codebook with clearly defined codes, which ensured that codes were structured and consistently defined. The 
transcripts were first coded using line-by-line coding, and the team met bi-weekly to discuss any discrepancies in the 
coding assigned to the transcripts. The codes with the highest frequency were then identified as the most important 
factors to be considered in modifying the instructional materials.

Results
Demographic Characteristics
Thirteen women participated in three focus groups with 3–6 participants in each session (Table 1). Most participants were 
between 25 and 39 years of age (92.3%) and non-Hispanic (84.6%). Five participants held a bachelor’s degree (38.5%), 
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and six were never married (46.2%). Most participants had health insurance (92.3%). All participants reported having 
been screened for cervical cancer previously. Of the questions surrounding HPV general knowledge,44 no participant 
correctly answered all questions. Approximately half (53.8%) were aware that most sexually active people will encounter 
HPV at some point in their lives. Only 45.5% of participants (n=5) reported knowledge that a woman’s cervical cancer 
risk is low if an HPV test is negative.

Table 1 Demographic Characteristics of Study Participants

Participants 
(n=13)

Age in years, mean ± SD 32.07±5.38

Age in years, n (%)

Between 25–29 6 (46.15)
30 and over 7 (46.15)

Ethnicity, n (%)
Hispanic or Latino 2 (15.4)

Not Hispanic or Latino 11 (84.6)

Race, n (%)

White 7 (53.8)
Black 5 (38.5)

Asian/Indian 1 (7.7)

Total Household Income, n (%)

Less than $43,186 8 (61.5)

$43,187 to $55,741 2 (15.4)
$62,019 or more 3 (23.1)

Educational Level, n (%)
No high school diploma or GED 1 (7.7)

High School Diploma 1 (7.7)

Some College/Associate’s Degree 2 (15.4)
Bachelor’s Degree 5 (38.5)

Master’s / Professional Degree 4 (30.7)

Current Marital Status, n (%)

Never Married 6 (46.15)

Married 6 (46.15)
Separated 1 (7.7)

Health Insurance, n (%)
Yes 12 (92.3)

No 1 (7.7)

Health Perception, n (%)

Very Good 6 (46.15)

Good 6 (46.15)
Fair 1 (7.7)

Ever screened for CC, n (%)  
Yes

13 (100)

Correctly answered- HPV knowledge, n (%)
“HPV usually doesn’t need any treatment.” 4 (30.7)

“Most sexually active people will get HPV at some point in their lives.” 7 (53.8)

“If an HPV test shows that a woman does not have HPV, her risk of cervical cancer is low.” 5 (45.5)

Cancer Management and Research 2025:17                                                                                     https://doi.org/10.2147/CMAR.S552282                                                                                                                                                                                                                                                                                                                                                                                                   3277

Mkuu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Qualitative Findings
According to the IMB model, “information” refers to the accuracy and relevance of specific behavior, condition, or 
prevention strategies. Two themes from the constructs of the PEMAT-P fit the “information” construct of the IMB model: 
(1) Content: need to have HPV and cervical cancer information, and (2) Word choice and style: need to simplify and use 
common language and reduce medical terms. Two themes from the constructs of the PEMAT-P fit the “motivation” 
construct of the IMB model: (1) offering materials in various languages, and (2) balancing design for inclusion of all 
women. The main PEMAT-P themes that emerged that fit the “behavioral skills” construct of the IMB model were (1) 
enhancing visual aids, and (2) breaking down instructions into manageable, explicit steps, and encouraging HPV self- 
collection actionability. Findings and example quotes are summarized in Table 2.

Information - Need for HPV and Cervical Cancer Information, and Simplified Language
Participants shared that the instructions were mainly focused on the self-collection of the sample and were missing 
information on HPV and cervical cancer. Participants shared that having information about HPV and cervical cancer 
would stress the importance of HPV testing and would provide women with more knowledge of the virus and cancer. The 
research team infers that the instruction guide for the Evalyn Brush™ may have been deliberately designed to be used for 
purposes other than HPV testing. Nevertheless, participants reported the need to have information about HPV and its 
association with cervical cancer as part of the content.

Table 2 Summary of Qualitative Results

IMB Model Construct and Theme PEMAT-P Topic Example Quote

Information 
Need for HPV and cervical cancer 

information, and simplified language

Content Sub-theme 1: Including HPV content and screening process 

“Yes, right here, nowhere does it say it’s for like HPV screening or cervical 

cancer screening. It just says the home test.” (Participant 6, Focus Group 1)

Word Choice and Style Sub-theme 2: Simplify and use common language and reduce medical terms 

“I’ve known women who don’t know what labia is. So perhaps describe just 
to two or three words… Folds, lips…” (Participant 4, Focus Group 2)

Motivation 
Balancing design for inclusivity and 

translating materials into various 

languages

Actionability Sub-theme 1: Addressing all users directly by balancing design for the 
inclusion of all 

“Yeah, just not pink or blue. I don’t I don’t want it to feel genderized because 

then it’s just not going to make it.” (Participant 3, Focus Group 1)

Sub-theme 2: Translating materials into various languages 

“Yeah, I like the idea of [including] all target audiences.” (Participant 9, Focus 
Group 3)

Behavioral Skills 
Breaking down instructions into 

manageable steps and enhancing visual 
aids

Actionability Sub-theme 1: Breaking down instructions into manageable, explicit steps 

“If you took #5, you know how on some like images, they’ll do a zoom-in, so 

you still have the original like zoomed-out the image, and then you have 
a box that pops up. If #5 was a box on #4, that could have been good.” 

(Participant 4, Focus Group 2)

Sub-theme 2: Enhancing visual aids 

“I think it’s nice. I like the color. Like it’s, I mean, I guess pink because it’s 

a feminine, feminine product. But I do think it’s like it makes it a little less 
scary because it’s pink and not like some looks less medical-like, I guess.” 

(Participant 5, Focus Group 2) 

“Maybe even on the front of the QR code [it could say] video instructions, 
multi-language instructions.” (Participant 1, Focus Group 1)

https://doi.org/10.2147/CMAR.S552282                                                                                                                                                                                                                                                                                                                                                                                                                                                   Cancer Management and Research 2025:17 3278

Mkuu et al                                                                                                                                                                    

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Sub-Theme 1: Include HPV Content and Screening Process Details 
Participants suggested clarification on the recommended avoided vaginal products prior to use of the Evalyn Brush™ 
test. Specifically, they wanted to know if the avoidance of menstruation cups and tampons was required. In addition, one 
participant shared that the title of the instruction pamphlet did not precisely reflect the purpose of the instructions:

Yes, right here, nowhere does it say it’s for like HPV screening or cervical cancer screening. It just says the home test. 
(Participant 6, Focus Group 1) 

Although women shared that after reading the instructions, they felt it was relatively simple to understand what steps to 
take while obtaining the sample, they expressed concerns regarding the shipping procedures, underscoring the impor
tance of discretion in transporting such materials.

I think discreteness in terms of how it’s shipped to you would be a benefit. I don’t know like how it comes like in terms of 
envelope box or something like that, but it, it’s not something you necessarily want your roommates or your family to see that 
you’re getting because it’s a little bit like taboo. (Participant 5, Focus Group 2) 

Similarly, women expressed uncertainty regarding the procedures for access and interpretation of results. They noted that 
the contact information provided on the back of the pamphlet was not local, which left them unaware of whom to 
approach with any questions. Furthermore, they recommended the inclusion of information detailing where to obtain 
additional resources. One participant stated:

Like give you know your, your readers like… if this happens, then maybe we could just put like a link of like a resource that 
they could go to. You know, that way, you’re not just leaving them hanging. Well, what happens when I get my test results 
back? You know, for positive HPV results, you can, you know, see your doctor. See whoever or visit this site for additional 
resources. (Participant 11, Focus Group 3) 

Sub-Theme 2: Use Simplified, Common Language and Reduce Medical Jargon 
Another participant described the number of adjectives as overwhelming and suggested simplifying sentences.

They’ve got all of the words for each item here on the stick. But then, in the instructions, they put more detailed information for 
it. Like the transparent casing, the pink plunger, the um, Evalyn Brush above the wings. You could have just told me to grab 
above the wings. The more words there are the more overwhelming it’s going to be. (Participant 3, Focus Group 1) 

Participants reported overall satisfaction with the word selection used in the instructions. When discussing the appro
priateness and comprehension of the words used in the instructions, one participant shared:

“Yeah, I think it was really well thought … like they really worded this very well. Even with like the vaginal terms. I think it was 
very, very, very, very thoughtful when they made this. I like it. (Participant 11, Focus Group 3) 

Some participants thought that the language was overly formal and repetitive. Some participants emphasized the need to 
avoid medical jargon and instead use words that are more common for the general population. Several participants suggested 
adding a disclaimer stating that the collection should not be painful. They mentioned that the inclusion of adjectives such as 
“soft” to describe the brush could decrease women’s anxiety about potential pain. One participant shared:

Maybe it could just say like the soft brush or the flexible brush or flexible bristles or some sort of. adjective to kind of tell you… 
(Participant 5, Focus Group 2) 

Motivation - Balancing Design for Inclusivity and Translating Materials into Various Languages
When asked about how to make the instruction materials more motivating to inspire behavior change, participants 
recommended that making the instructions more relatable to different types of women may motivate more engagement. 
Participants shared that the instructions should be available in different languages, and the design should be balanced to 
include women with diverse backgrounds.
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Sub-Theme 1: Addressing All Users Directly by Balancing Design for the Inclusion of All 
A majority of participants perceived the instructions to be welcoming and respectful of diverse cultural backgrounds. The 
instruction included a photo of three women who appeared to be culturally diverse, and the women were of different age 
groups. One participant shared:

They have like 3 different [women in the picture]. It shows that you know it can be used across the spectrum. (Participant 10, 
Focus Group 2) 

Sub-Theme 2: Translate Materials into Various Languages 
Participants shared that printed instructions should be available in multiple languages to enhance accessibility. 
Participants were shown the English version of the printed instructions. One participant stated:

It would be helpful for it to be. translated into multiple languages so that it can be… accessible to different cultures across 
places. (Participant 10, Focus Group 2) 

Some participants suggested making the material available to individuals with disabilities. One participant shared:

I know in this kind of product it’s not easy to get some link to sign language, but it would be great to get like an explanation. 
Also, for blind people, an audio explanation of how to do this could be more accessible to those communities. (Participant 12, 
Focus Group 3) 

Behavioral Skills - Breaking Down Instructions into Manageable Steps and Enhancing Visual Aids
Participants were asked whether the content was displayed in a way that encouraged actionability and behavioral change. 
A majority of participants shared that the content was clear on encouraging HPV self-collection and provided clear 
directions with explicit steps. While other participants suggested that the instruction guide could be improved by 
providing clear directions and enhancing some visual aids. Enhancements include enlarging images, showing different 
positions to illustrate proper insertion, and zooming in on images.

Sub-Theme 1: Organize Instructions into Manageable, Explicit Steps 
The participants were queried about the actionability of the instructions, specifically the material’s capacity to delineate 
the actions that must be undertaken. Participants generally found that the instructions were easy to understand and the 
procedural steps with pictures to be helpful. Despite their overall satisfaction, participants commented on the clarification 
of some of the instructions. For instance, one participant stated:

I had to reference back to #4 from #5 because the hand with the leg up initially confused me… OK, so it’s it is her right hand. 
Using the insertion and then the left leg is up, so I had more pause on that. So, it wasn’t a barrier, but it was like, oh, I need to 
understand this. I need to go back at #4. (Participant 4, Focus Group 2) 

Another participant expressed concern about the depiction of a single position for self-collection. One participant exclaimed:

It says standing position, but I know how my cervix is. I wouldn’t be able to stand to do it. So, I don’t know if there are other 
options to put other types of positions because it says like also like if you were to insert a tampon, but that never worked for me 
either. (Participant 3, Focus Group 1) 

Other suggestions included illustrations of female anatomy. One participant acknowledged that reaching a balance 
between providing several options and keeping it simple can be challenging:

Because then it’s like when you when you give people too many options, they get confused. Yeah. So, it’s best to keep it simple. 
Best to keep it simple. (Participant 11, Focus Group 3) 

Sub-Theme 2: Enhance Visual Aids 
Participants offered suggestions for improvement, including changing the front picture to a more appealing image, such 
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as one featuring women or a design conveying a message of self-care. Interestingly, participants had diverse opinions 
regarding the colors used for the instructions. Some participants were concerned about the excessive use of colors 
associated with femininity, such as pink, and suggested making the instruction more gender-neutral. Participants shared:

Like trans-friendly. I’m not trans myself, but I have friends who are trans, and they have. They hate seeing things that are like, 
pink and like things that say, you know, that they’re only for women. (Participant 2, Focus Group 1) 

Conversely, other participants stated they felt comfortable with the pink colors, arguing that the colors made it less 
medical and reduced feelings of fear associated with medical procedures. One participant shared:

People grasping when they open up the pamphlet and read it, like the color is, I think the color is like inviting because it’s pink, 
it’s bright, it pulls people in. (Participant 11, Focus Group 3) 

Similarly, during all the sessions, participants noticed a QR code that linked to video instructions in different languages, 
which was very small and did not have a description of its purpose. Additionally, some participants recommended 
enhancing the accessibility of the QR code by increasing its size, especially since individuals who viewed the video 
found it to be straightforward and easy to follow and expressed a preference for watching the video over reviewing the 
printed instructions. Additionally, participants recommended that the link to the video be provided in written form as 
well, as not everyone may be familiar with how to scan the QR code. One participant shared:

So maybe it’s something next to it that says for more, even if it just has more information, right? More information for videos, frequently 
asked questions, for resources… Go to this and then maybe have the link typed out [for] those people. (Participant 13, Focus Group 3) 

Discussion
Although HPV self-collection is a preferred screening method for cervical cancer screening, a common barrier remains: 
a lack of self-efficacy and confidence in adequately collecting a self-sample.24,27 We conducted focus groups with women 
with risk factors for cervical cancer, guided by the Information-Motivation-Behavioral Skills (IMB) Model43 and the 
Patient Education Materials Assessment Tool for Printable Materials (PEMAT-P).45 This study explored how existing 
patient education materials for an available HPV self-collection device can be improved to enhance users’ self-efficacy. 
Participants in our focus groups identified several key areas for enhancement, 1) including the addition of information 
about HPV and cervical cancer, 2) simplifying language, 3) ensuring inclusive design, 4) translating materials into 
multiple languages, 4) further delineating the self-collection steps, and 5) enhancing visual aids.

Participants emphasized the importance of including HPV and cervical cancer information in the self-collection 
instruction guide. Research indicates that knowledge about HPV and its connection to cervical cancer is low in high-risk 
populations, such as women with low levels of education and/or income.46 Women with knowledge about HPV are more 
likely to receive HPV testing;47,48 therefore, providing foundational information about HPV and cervical cancer may 
improve HPV self-collection rates for screening. Additionally, participants expressed the need to simplify the language in 
the patient education materials. When instructions are clear and concise, patients are more likely to follow them correctly, 
improving health outcomes. If instructions are overly wordy or complex, they can cause confusion, overwhelm the 
reader, or lead to misinterpretation. Limited health literacy is associated with limited understanding of HPV and its 
association with cervical cancer.49 Accordingly, simplification of language to a universal understanding about the 
connection between HPV and cervical cancer may enhance self-collection. Having accessible language may also enhance 
overall user experience and reduce anxiety related to the self-collection process.

To improve motivation for self-collection in diverse groups of women, participants emphasized the importance of 
providing inclusive instructional materials. Specifically, participants recommended offering the instruction guides in 
multiple languages, using balanced color schemes that avoid overly feminine tones, and ensuring cultural sensitivity in 
design.50 Cervical cancer disproportionally affects underserved women, including women who may not primarily speak 
English, racial minorities, and gender-diverse individuals such as transgender men. The importance of incorporating 
inclusive elements in the HPV self-collection instruction guides has been emphasized in previous research and may 
increase participation rates among such individuals.50–52
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In addition, participants suggested including more detailed and/or zoomed-in images, showing different angles of 
collection to clarify the self-collection process. Similar to another previous study, participants also shared concerns about 
individuals with limited mobility or dexterity to perform the self-collection adequately with the existing instructions,53 

underscoring the value of patient education materials targeted to groups with different physical abilities. They also 
suggested that the addition of visuals, such as an image of a physician, may enhance the perception of seriousness 
associated with the self-collection process.54

The in-depth exploration of participant perspectives was a strength of this study. Focus groups encouraged interactive 
conversations that allowed participants to connect and relate to each other. Despite this, participants may have been 
susceptible to groupthink. Facilitators attempted to mitigate this by offering each individual an opportunity to share 
thoughts and encouraging diverse viewpoints. In addition, the sample size was small, although we reached saturation 
after the third focus group, as demonstrated by similarities in responses across the focus groups,55 and the study was 
conducted in a single geographical region, which may limit generalizability. Furthermore, participants were recruited 
based on specific criteria, which may have resulted in selection bias due to time or access constraints, notwithstanding 
efforts to provide a convenient meeting time and place for all.

Despite these limitations, this study contributes to the limited literature focused on strategies to improve HPV self-collection 
uptake. We identified opportunities to improve HPV self-collection in high-risk populations using a theory-informed study 
design. Our results demonstrate the importance of identifying ways to enhance the accessibility, inclusivity, and effectiveness of 
HPV self-collection. More research is needed in this field to better understand barriers to HPV self-collection.

While this study contributes to the limited literature highlighting strategies to improve HPV self-collection uptake, it is not 
without limitations. Firstly, our sample size was small, restricting generalizability. Participants were recruited based on specific 
criteria, including having chronic conditions or residing in neighborhoods with high poverty rates. Although those criteria add to 
enhancing the relevance of our findings for high-risk populations, this narrows the broader applicability of our findings.

Although focus groups are valuable in soliciting feedback from individuals while providing the opportunity for the group 
to enrich feedback by building off each other, they may be susceptible to groupthink.39,56 To mitigate this, focus group 
facilitators provided each individual the opportunity to share their thoughts and encouraged sharing diverse viewpoints 
amongst the groups.56 Another limitation of focus groups is that they may be more susceptible to selection bias, since the 
participation time may not be convenient to all. We planned focus groups to occur at a central location during the work week 
and also provided incentives and a meal to reduce participation barriers. This study has strengths, including its identification of 
opportunities to improve HPV self-collection in high-risk populations, as well as its theory-informed design.

Conclusion
Our findings suggest that self-efficacy for HPV self-collection can be improved by enhancing instructional materials. Key 
modifications include incorporating clear information about HPV and cervical cancer, simplifying the language, and balancing 
design elements to make sure the materials are relatable and inclusive. Additionally, refining visual aids and using culturally 
sensitive, inclusive language may further support users in confidently completing the self-collection process.
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