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Background: HPV vaccine uptake is low among East African-American (EAA) adolescents in 

the U.S. To improve HPV vaccine uptake in EAA communities, we developed a theory-based, 

community-informed comic book for adolescents as a part of an intervention targeting mothers 

and adolescents. We evaluated the impact on participating adolescents’ HPV and HPV vaccine 

knowledge, attitudes and vaccination intentions.  

Methods: The culture-specific comic book intervention was delivered to unvaccinated EAA 

adolescents who participated in ethno-linguistic-specific dinners with their mothers in Washington 

(8 dinners in Somali, 2 in Amharic) between 2017-2018. English-speaking adolescents aged 14-

17 were assigned to complete a self-administered survey either before or after reading the comic 

book. Surveys were identical and assessed knowledge, barriers, communication with parents, and 



 

intention. Responses between adolescents completing the pre- vs post-test were compared with 

chi-squared tests. We used generalized estimating equation (GEE) models to estimate relative risks 

(RRs) and 95% confidence intervals (CIs) to measure the magnitude of the impact of the 

intervention on each construct. We also stratified the GEE models by gender to enumerate gender-

specific intervention effects and tested for the presence of interaction between the participants’ 

gender and the assigned survey group (e.g., pre- or post-intervention).  

Results: Among 136 (Pre-test=64, Post-test=72) participants, 90% were Somali and 54% female. 

Adolescents assigned to the post-test were more likely to correctly answer questions on HPV/HPV-

vaccine knowledge than those assigned to the pre-test (correct responses ranged from 27%-67% 

on the pre-test vs. 66%-90% post-test). The differences were statistically significant (p<.001) for 

10 of 11 questions. Overall, the adolescents in the post-intervention survey group were 1.87 (95% 

CI: 1.54-2.27) times and 1.74 (95% CI: 1.46-2.07) times more likely than adolescents in the pre-

intervention group to correctly answer questions related to HPV and HPV vaccine knowledge, 

respectively. Significant pre/post differences were also observed for comfort talking with a parent 

(58% vs. 90% somewhat/very comfortable, RR: 1.55 [95% CI: 1.24-1.94]), willingness (38% vs. 

83% probably/definitely willing, RR: 2.16 [95% CI: 1.55-3.01]) and intention to get vaccinated 

(34% vs. 86% very/somewhat likely, RR: 2.39 [95% CI: 1.69-3.37]). The impact of the comic 

book tended to be stronger in male versus female adolescents for all constructs (RR between the 

pre- and post-test groups ranged from 1.40-3.20 for males vs. 1.30-2.00 for females).   

Conclusion: The comic book improved the EAA adolescents’ HPV and HPV vaccine knowledge, 

attitudes and intentions to receive vaccine. This intervention could be adapted for other EAA and 

ethnic-minority communities.
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Introduction  

HPV causes virtually all cervical cancer, and is causally linked with cancers of the penis, 

vulva, vagina, anus and oropharynx.1  At least 70% of cervical cancers are caused by high risk 

HPV types 16 and 181 and these two types are included in all prophylactic vaccines. The bivalent, 

quadrivalent, and nonavalent vaccines each have greater than 95% efficacy against HPV infections 

and cervical lesions caused by the types targeted by the vaccines.2-7 Despite being almost 

completely preventable with HPV vaccines, the vaccine uptake rate remains low in the U.S.8 In 

fact, in 2018, only 51% of the adolescents aged 13-17 years were up to date with their HPV vaccine 

series and 68% had received at least one dose,8 both of which are below the Healthy People 2020 

goal of reaching 80% HPV vaccine series completion for all adolescents.9                                                                                                                                                                                              

A recent meta-analysis showed that ethnic minority adolescents (Black, Hispanic and 

Asian, or all minority groups combined) are 6.1% (95% CI: 3.3-8.8%) more likely to initiate the 

HPV vaccine series than their White counterparts; however, they are 8.6% (95% CI: 5.6-11.7%) 

less likely to complete the series.10 Furthermore, adolescents whose caregivers are foreign-born 

are less likely to receive HPV vaccine than adolescents with caregivers who were born in the U.S.11 

The 2012-2013 President’s Cancer Panel Report highlighted the need for evidence-based, multi-

level interventions to increase the knowledge about HPV vaccines that can overcome challenges 

that underserved racial/ethnic minorities face, such as language barriers, lack of awareness and 

culture-specific barriers.12  

Preliminary research in King County, Washington State showed that adolescents in East 

African-American (EAA) communities are susceptible to many of the above stated challenges, 

such as limited awareness and misperceptions about HPV.13 From the 2014 American Community 

Survey that includes county- and Census-tract level data, it is estimated that there are ~1,800 



 

Somali and ~1,280 Ethiopian adolescents between the ages of 11-17 years in King County. 

Although HPV vaccination data by race/ethnicity are not available, the majority of EAA 

adolescents reside in under-vaccinated Census tracts, which is defined as either having a lower 

initiation rate or completion rate than the national average in either gender.14 A prospective audit 

of immunization status among recently arrived East African children and adolescents in Australia 

showed that 97% (n=132) of participants had incomplete or unknown infant immunization status 

based on parent report and vaccination records.15 A study from another EAA community in the 

U.S. demonstrated that ethnically Somali girls were generally accepting of initiating the HPV 

vaccine series but less likely to complete it compared to White non-Hispanic girls of the same 

age.16  

One approach to encourage the uptake of HPV vaccines among adolescents is the use of 

comic books. The comic book is a tool that is especially relevant in adolescent health promotion 

because the use of visual story with text improves comprehension and retention and can engage 

the reader.17,18 The comic book has been used successfully to improve health knowledge and 

behaviors in tobacco cessation and obesity prevention.19,20 Previously, Katz et al. developed and 

piloted a comic book related to HPV vaccines for 9-14 year old adolescents in rural Appalachian 

communities.18 However, no other studies have developed or evaluated the impact of a HPV 

vaccine comic book for East African adolescents.  

Responding to the need for culturally tailored educational media to raise awareness and 

address misperceptions about HPV and HPV vaccines, our research team developed a comic book 

as a part of a multi-level intervention study involving mothers, adolescents, and healthcare 

providers in the EAA communities in King County, Washington.  The comic book addressed HPV-

related knowledge and beliefs such as perceived susceptibility and severity of HPV, perceived 



 

benefits of vaccines and common adolescent barriers around HPV vaccination. The messages also 

addressed HPV-related attitudes such as social norms, using peers and family. In this study, we 

aimed to evaluate the impact of the comic book intervention on East African adolescents’ 

knowledge of HPV and HPV vaccines, attitudes about and intention to receive HPV vaccination.  

Methods 

We developed and evaluated a comic book for 14-17 year old adolescents as part of a multi-

level intervention study that involved mothers, adolescents and healthcare providers in the EAA 

communities in King County, Washington to promote HPV vaccine uptake. The comic book 

intervention was delivered between October 2017 and September 2018 via 10 ethno-linguistic-

specific community dinners with mothers and their adolescent children in King County, 

Washington (8 in Somali and 2 in Amharic). The study was approved by the University of 

Washington Institutional Review Board. 

Comic Book Development 

The comic book was developed using a multi-step process that involved: 1) comic book 

mock-up based on the learnings from previous literature on vaccine barriers and facilitators, two 

behavioral theories (Health Belief Model and Theory of Reasoned Action);21-24 2) focus groups 

with ethnically Somali, Ethiopian, and Eritrean mothers in the King County area who reviewed 

the mock-up and gave additional feedback;  3) integration of the findings into the comic book 

messages; 4) assessment of acceptability among EAA adolescents; and 5) mapping the findings 

onto pertinent theoretical constructs such as HPV vaccine susceptibility and barriers.23,24 The 

comic book mock-up was vetted by the East African community members and our 

bilingual/bicultural research team to be culturally relevant to the target population. 



 

The comic book incorporated the constructs of Health Belief Model and Theory of 

Reasoned Action, and reflected the input from focus groups conducted in the three EAA 

communities in the King County area.23,24 The book graphically illustrated a personal story of a 

culturally appropriate adolescent female main character who is introduced to HPV vaccine at 

school in her health class and discusses HPV vaccines with diverse male and female peers, and 

finally with her family (mother and grandmother). The comic book was updated based on the focus 

group feedback. The story included dialogues between boys and girls, because the EAA mothers 

felt strongly that both boys and girls from diverse backgrounds should be included.23 To enhance 

cultural relevance, two sets of graphic images were made to reflect characters from Somali, 

Ethiopian, and Eritrean communities.23 For example, the main character was a girl wearing a hijab 

for the Somali comic book and non-hijab wearing character for Eritrean and Ethiopian comic 

books.23 The book incorporated the constructs of perceived susceptibility to HPV infection (“HPV 

is so common that almost everyone will be infected at some point”), severity of the HPV infection 

(“HPV can cause diseases like cancer”), and benefits of the HPV vaccine (“The vaccine will 

protect you from cancer in the future”).23 The book also addressed cues to action (“Talk to your 

parents about the vaccine”), self-efficacy to receive the vaccine (“I am sure I can get the HPV 

vaccine”), and barriers (“I’ve always hated shots because they hurt”).23 

Survey Development 

 Our research team’s experience working with the EAA and other immigrant communities 

and HPV vaccine research informed the development of the survey instrument.13,25-28 The items 

from previous studies were adapted or included when it was appropriate, and the survey instrument 

was reviewed by the representatives from the King County EAA communities for cultural 

acceptability and appropriateness. The survey instrument included simple item response options 



 

instead of Likert-type scales, and was designed to be short in order to facilitate data collection 

before and after the dinner sessions.  

 The survey instrument was an 18-item questionnaire in English, and was designed to take 

5-7 minutes. The questionnaire was designed to assess changes in seven theoretical constructs 

addressed in the comic book: adolescents’ HPV knowledge and beliefs (5 questions), HPV vaccine 

knowledge and beliefs (6 questions), barriers to HPV vaccination (2 questions), relevant social 

norms and influences (2 questions), communication with parents about vaccination (1 question), 

willingness to be vaccinated (1 question), and vaccination intentions (1 question). The constructs 

were derived from the Health Belief Model and Theory of Reasoned Action).21-23  

 Knowledge and beliefs related to HPV and HPV vaccine were measured by eleven 

questions in the survey. Of these, questions such as “HPV infection is rare” measured perceived 

susceptibility to HPV, “HPV vaccine prevents serious health problems” measured perceived 

benefits of vaccination, and “HPV infection can cause cancer” measured perceived severity of 

HPV. The barrier construct included two questions that measured the beliefs about the side effects 

and the pain of the HPV vaccine (e.g., “When thinking about getting the HPV vaccine, how 

concerned are you about side effects?”). Social norms and influence was measured by two 

questions that assessed HPV-related attitudes toward their peers and providers (e.g., “Doctors think 

it is very important that boys and girls get the HPV vaccine”). The communication construct was 

measured by the question, “How comfortable would you be talking with a parent about the HPV 

vaccine?” The willingness and intention constructs were each measured by the questions, “How 

willing would you be to get the HPV vaccine?” and “In the next 6 months, how likely is it that you 

will talk to a parent about getting the HPV vaccine?” respectively.  

   



 

Recruitment, Screening, and Enrollment of Study Participants  

Bilingual research staff recruited mothers with self-reported unvaccinated adolescents in 

East African communities in King County, Washington in two ways. First, the research staff 

recruited EAA women in central places of gathering such as community centers, places of worship 

and health fairs. The bilingual research staff spoke English and either Somali or Amharic. Second, 

community partners referred the research team to EAA women who might be interested in 

participating in the study by providing their names and phone numbers. The study staff called these 

individuals to assess interest and eligibility.  

The female guardian (mother or female caregiver of the household, collectively called 

“mothers”) was eligible to participate if she spoke Somali or Amharic, had at least one 11-17 year 

old child, and reported that none of her children had received HPV vaccine. The written informed 

consent form was given in the mothers’ native language and was explained by the bilingual 

research staff. The mothers provided consent for their own participation and also their adolescents’ 

participation. The participating mothers completed a brief pre-intervention survey that included 

demographic information on the adolescents. The mothers were invited to bring their 14-17 year 

old children to the community dinner to participate in the comic book intervention. The adolescents 

were eligible to participate if they could speak and read English.  

 Study Procedures 

The dinners were held in centrally located community centers vetted by the partners in King 

County’s East African communities. At each dinner, mother-adolescent dyad participants were 

served a culturally-appropriate meal. After dinner, the mothers participated in an educational 

forum intervention with a health care provider in an adjoining room (described in a separate paper), 

and the adolescents were divided into small groups by the research staff. The participating 



 

adolescents were assigned to receive either the pre-intervention survey or an identical post-

intervention survey. This data collection approach facilitated maintaining the adolescents’ interest 

as well as time and resources for the research team. Research staff explained the study procedures 

to the adolescents and asked them whether they would like to participate in the study. If the 

adolescent agreed, verbal assent was documented and they received the comic book intervention. 

Each participating adolescent received a copy of a comic book to review and keep, either after the 

pre-intervention survey or before the post-intervention survey. Each adolescent received a small 

compensation of $25 to thank them for their time.  

 Statistical methods  

 The questionnaires were administered and completed on paper. Redcap mobile iOS 

Application with offline iPad data collection was used for demographic data reported by mothers, 

which was uploaded to Redcap server after each dinner by the research team. Analysis was 

performed using R (version 3.6.1) and Stata (version 15.1) to conduct all statistical analyses.  

 Adolescents’ demographic characteristics and responses to survey items were summarized 

by pre-/post- intervention group. For pre-/post-survey comparisons, each survey item was 

dichotomized (e.g., true or false), including the questions that had up to four response options. For 

example, the questions related to barriers to HPV vaccination (e.g., How concerned are you about 

the side effects of HPV vaccine?) had four options (e.g., very or somewhat concerned, not 

concerned, and not sure). These answers were dichotomized, grouping “very concerned” and 

“somewhat concerned” versus “not concerned” and “not sure” The question measuring the 

intention to be vaccinated (e.g., In the next 6 months, how likely is it that you will talk to a parent 

about getting the HPV vaccine?) was dichotomized by grouping “very likely” and “somewhat 



 

likely” versus “likely” and “not likely”. The dichotomization is described along with the response 

result in Table 2.  

The pre- and post- intervention survey responses to individual survey items were compared 

using chi-squared tests. To evaluate the impact of the comic book on adolescents’ knowledge of 

HPV and HPV vaccines, and attitudes about and intention to receive HPV vaccination, we 

calculated each participants’ proportion of correctly/positively answered questions for each 

construct in the pre- and post-intervention groups. Then, we calculated the mean and the standard 

deviation of the proportion correctly/positively answered questions for each construct.  

To measure the magnitude of the impact of the intervention on each construct, we used 

generalized estimating equation (GEE) models to estimate relative risks (RRs) and 95% 

confidence intervals (CIs). The models used the count of correct answers per construct as the 

outcome, Poisson family (log link), exchangeable correlation structure, offset of the number of 

questions asked and were clustered on mother. Age, gender of the participant and the mother’s 

primary language were included as adjustment variables. A p-value of less than 0.05 was 

considered statistically significant. Within each construct, adolescents who did not answer one or 

more of the questions were excluded from the GEE analysis.  

To enumerate gender-specific intervention effects, we stratified the multivariable GEE 

models by gender (controlling for the age of the participant and the mother’s primary language). 

We also formally tested for the presence of interaction between the participants’ gender and the 

assigned survey group (e.g., pre- or post-intervention).  

Results 

One hundred and thirty six adolescents (belonging to 84 mothers) who participated in an 

ethno-linguistic-specific community dinner were included in our analysis. 64 adolescents were 



 

assigned to the pre-intervention group and 72 adolescents to the post-intervention group. Overall, 

about two-thirds were 14-15 years old (68.3%) and one-third 16-17 years old. Just over half 

(53.7%) were female, and almost half (47.8%) were born outside of the U.S. More than 90.0% of 

their mothers identified as Muslim and 60.0% of their mothers reported annual household income 

of less than $25,000 (Table 1). 

HPV knowledge and beliefs 

Adolescents assigned to the post-intervention survey group were more likely to correctly 

answer questions about HPV knowledge and beliefs than those assigned to the pre-intervention 

survey group. At baseline, the proportion of correct responses across the five questions ranged 

from 36.7% to 61.3% in the pre-intervention group compared to 67.6% to 93.1% in the post-

intervention group (Table 2). The difference between the pre- and post-intervention groups was 

statistically significant (p < 0.001) for all five questions.  

The overall mean score of the students improved from 44.0% to 82.9% (Table 4), and the 

percentage of adolescents who correctly answered all five HPV knowledge questions increased 

from 6.7% in the pre-survey group to 52.9% in the post-survey group. The proportion of 

adolescents who correctly responded to “HPV infection is different from HIV” increased from 

61.3% to 87.3%. 37.1% of the pre-intervention group answered correctly to “HPV infection is 

rare” compared to 67.6% in the post-intervention group. 39.7% of the pre-intervention group knew 

that HPV is spread through sexual contact and that most people with HPV infection know they 

have it, compared to 67.6% and 71.0%, respectively, in the post-intervention group. 36.7% of the 

pre-intervention group responded to the question “HPV can cause cancer” correctly compared to 

93.1% in the post-intervention group. Overall, the adolescents in the post-intervention survey 



 

group were 1.87 (95% CI: 1.54-2.27) times more likely to correctly answer questions related to 

HPV knowledge (<0.001, Table 4).  

HPV vaccine knowledge and beliefs 

Statistically significant improvement in the percentage of correct responses were observed 

between the pre- and post-intervention survey groups for five of the six questions related to HPV 

vaccine knowledge and beliefs (p <0.001, Table 2). Correct responses to the question “HPV 

vaccine prevents serious problems” did not differ significantly between groups (66.7% pre-

intervention vs. 72.2% post-intervention, p=0.48). The largest difference (48.4%) was observed 

for the question “Adolescent boys do not need the HPV vaccine.” The overall mean score of the 

students improved from 42.8% to 75.4% (Table 4), and the percentage of adolescents who 

correctly answered all six HPV vaccine knowledge questions increased from 6.7% in the pre-

survey group to 29.6% in the post-survey group. Overall, the adolescents in the post-intervention 

survey group were 1.74 (95% CI: 1.46-2.07) times more likely to correctly answer questions 

related to HPV vaccine knowledge (p<0.001, Table 4).  

Barriers 

The proportion of adolescents who responded “not concerned” to the question “When 

thinking about getting the HPV vaccine, how concerned are you about the side effects?” 

significantly increased from 14.1% in the pre-intervention group to 29.2% in the post-intervention 

group (p=0.034, Table 2). Similar proportions of adolescents in the pre- and post-intervention 

groups responded “not concerned” to the question “When thinking about getting the HPV vaccine, 

how concerned are you about the shot being painful?” 39.1% and 40.3%, respectively (p=1.00). 

Post-intervention survey adolescents were 1.36 (95% CI: 0.93-2.01) more likely to be not 



 

concerned about the side effects or the shot being painful compared to the pre-intervention survey 

adolescents; however, the result was not statistically significant (p=0.112, Table 4).  

Social norms and influences  

Adolescents who were assigned to the post-intervention survey group were more likely to 

assume positive social norms and influences towards receiving the HPV vaccine than those in the 

pre-intervention group. Both of the questions measuring positive social norm were statistically 

significant for change (p <0.001). 20.7% of the pre-intervention group disagreed with the question 

“Other boys and girls would not think it is a good idea to get the HPV vaccine” compared to 59.5% 

of the post-intervention group. The proportion of adolescents who correctly responded to “Doctors 

think it is very important that boys and girls get the HPV vaccine” increased from 61.3% in the 

pre-intervention group compared to 88.1% in the post-intervention group. The overall mean of the 

positive responses of social influence increased from 36.3% to 70.1% (Table 4), and the percentage 

of adolescents who answered both questions positively increased from 9.7% in the pre-survey 

group to 50.0% in the post-survey group. Overall, the adolescents in the post-intervention survey 

group were 1.89 (95% CI: 1.48-2.41) times more likely to positively answer questions related to 

social norms and influences (p <0.001, Table 4). 

Communications  

Adolescents who were assigned to the post-intervention survey group were more likely to 

feel comfortable talking to a parent about the HPV vaccine than those in the pre-intervention group. 

There were significantly more adolescents who felt very or somewhat comfortable talking with a 

parent in the post-intervention group (90.2%) compared to the pre-intervention group (57.8%, 

Table 2). Overall, the adolescents in the post-intervention survey group were 1.55 (95% CI: 1.24-



 

1.94) times more likely to feel comfortable talking to a parent about the HPV vaccine than those 

in the pre-intervention group (p <0.001, Table 4).  

Willingness 

83.3% of the adolescents in the post-intervention group responded “definitely willing” or 

“probably willing” to the question, “How willing would you be to get the HPV vaccine?” compared 

to 37.5% in the pre-intervention group (p <0.001, Table 2). The adolescents in the post-

intervention group were 2.16 (95% CI: 1.55-3.01) times more likely to be willing to receive the 

vaccine than those in the pre-intervention group (p <0.001, Table 4).  

Intention 

34.4% of the pre-intervention survey group responded, “very likely” or “somewhat likely” 

to the question, “In the next 6 months, how likely is it that you will talk to a parent about getting 

the HPV vaccine?” compared to 86.1% of the post-intervention survey group. The adolescents in 

the post-intervention group were 2.39 (95% CI: 1.69-3.37) times more likely express intention to 

receive the vaccine in the next 6 months (p <0.001, Table 4).  

Effect modification by gender 

The proportion of correct responses to individual knowledge questions pre-intervention 

tended to be lower in males (range 18.2%-63.6%) than in females (range 32.3%-83.3%, Table 3). 

Testing for interaction between the participants’ gender and the intervention group showed 

marginal effect modification for the HPV vaccine knowledge and beliefs (p=0.056) and the 

willingness constructs (p=0.083, Table 5). For the HPV vaccine knowledge and beliefs construct, 

the male adolescents in post-intervention group were 2.13 (95% CI: 1.67-2.73) times more likely 

to correctly answer questions related to HPV vaccine knowledge compared to male adolescents in 

the pre-intervention group. On the other hand, female adolescents in the post-intervention group 



 

were 1.48 (95% CI: 1.18-1.85) times more likely to correctly answer questions in this construct 

than female adolescents in the pre-intervention group. For the willingness construct, the male 

adolescents in the post-intervention group were 3.11 (95% CI: 1.75-5.52) times more likely to be 

willing to receive the HPV vaccine than male adolescents in the pre-intervention group. In contrast, 

the female adolescents in the post-intervention group were 1.67 (95% CI: 1.14-2.44) times more 

likely to be willing to receive the HPV vaccine than female adolescents in the pre-intervention 

group. In general, the magnitude of the impact on constructs other than HPV vaccine knowledge 

and beliefs and willingness was smaller for females; however, the interaction terms were not 

statistically significant. 

Discussion 

Overall, the comic book intervention had a significantly positive impact on the EAA 

adolescents’ HPV and HPV vaccine knowledge (HPV-related knowledge), attitudes and intentions 

to receive vaccine. Specifically, the comic book improved HPV-related knowledge and beliefs, 

social norms, communication with parents, willingness and intention to receive the vaccine.  

There have been several types of interventions evaluated that target adolescents to improve 

HPV vaccine knowledge and intentions. In their systematic review, Walling et al.29 identified 

informational interventions such as community-level media campaigns and adolescent-targeted 

decision support such as informational videos narrated by a peer and an expert that successfully 

improved HPV vaccine knowledge in adolescents and uptake.30,31 They also identified some 

interventions that did not improve vaccine behavior, such as health message framing (e.g., gain 

versus loss- framed messages).32  

Other successful interventions targeted the target populations’ environment to increase the 

vaccine uptake, such as text-message reminders. However, the inconsistent measurement and lack 



 

of standardization of definitions of HPV vaccine related constructs such as knowledge, beliefs, 

susceptibility, and acceptance, as well as sparse long-term assessment of retention in knowledge 

and the actual vaccine status make it difficult to compare impact across intervention studies.  

 Comic books have been used for health promotion topics among diverse populations, 

particularly adolescents.18,33-35  For example, they have been used to decrease tobacco use among 

American Indian and Alaskan Native youth, for HIV/STD risk-reduction among South African 

adolescents, and to increase family planning among female Kenyan adolescents ages 15-19.27-29  

The efficacy of the comic book medium as a behavioral intervention has been mixed and difficult 

to assess, as few studies have measured changes in knowledge or behavior.33  For example, the 

study of tobacco prevention among American Indian and Alaskan Native Youth and HIV/STD 

risk-reduction among South African adolescents only measured acceptability, not changes in 

knowledge or behavior.33,35 The study of a comic book to increase family planning among female 

Kenyan adolescents found that ever being exposed to their intervention was associated with 

delayed first sex and first pregnancy/birth.34 Moreover, the process of developing comic books for 

health promotion is not standardized, and each comic book goes through a unique process of 

operationalizing their central message.  The current literature on the application of comic book 

interventions to increase HPV vaccine uptake is sparse and most educational interventions in 

general target the parents of adolescents or women.36 A comic book was developed as a tool to 

increase HPV vaccine uptake in a community in the U.S.,18  and is planned for use in the low- and 

middle- income country setting.37 A similar medium called “fotonovela” has been used to increase 

uptake in a Latino community.38 Of these three comic books/fotonovela interventions, only two 

included impact evaluation.  Katz et al. developed a comic book with similar constructs as our 

study, such as perceived susceptibility, severity and social norms.18 They described their process 



 

of the comic book development using parental input. The comic book improved the mothers’ 

knowledge and beliefs about HPV and HPV vaccine, but the impact on adolescents was not 

measured. Chan et al. used a slightly similar medium, called “fotonovela” to increase HPV vaccine 

knowledge, attitudes and intentions in a socioeconomically disadvantaged Hispanic community in 

California.27 A fotonovela employs formatted photos instead of drawings, but text bubbles of 

dialogue between the characters like comic books.27 However, the participants for this study were 

between ages of 18-26 years. Hence, there was content that does not apply to the EAA adolescent 

population, such as sexual practices among married couples.38 Their fotonovela increased HPV-

related knowledge and beliefs of their participants; however, only perceived susceptibility reached 

statistical significance.38  

The participants in our study exhibited varying levels of baseline knowledge about HPV 

and HPV vaccine compared to adolescents surveyed in a few prior studies. We reviewed studies 

that assessed HPV-related knowledge among adolescent girls aged 13 to 21 in an urban setting in 

the U.S. published in 2017,39 Ugandan female adolescents ages 12-17 who were surveyed in 

2016,40 unvaccinated Italian girls aged 13-20 years who were surveyed in 2009,41 and 13 year old 

female students in Malaysia who were surveyed in 2013.42 Notably, only 36.7% of the females in 

our study’s pre-intervention group knew that HPV can cause cancer. In contrast, a survey of 

Ugandan female adolescents ages 12-17 found that the 70.0% of their respondents knew that HPV 

infections cause cervical cancer,40 and 91.8% and 53.7% of unvaccinated girls in Italy and 

Malaysia, respectively,  knew that cervical cancer was related to HPV infection.41,42 Of the pre-

intervention participants (both males and females) in our study, 37.1% responded correctly that 

HPV infection is not rare. Similarly, 27.0% of the unvaccinated Malaysian students knew that 

HPV infections are common. Whereas 39.7% of our pre-intervention group responded correctly 



 

that most people with HPV infection do not know they have it, 48.1% of the Malaysian adolescents 

and 87.0% of the U.S. adolescents knew that most people who become infected with HPV do not 

know that they have it.39,42 Lastly,  43.3% of our pre-intervention group females knew that HPV 

is spread through sexual contact, whereas 28.6% of the adolescents in the U.S. study knew that 

HPV is spread from person to person by skin to skin genital contact.39 Since historical and current 

policy on HPV vaccination vary by location, it makes sense that there are differences in the 

baseline knowledge among unvaccinated adolescents in these settings. For example, HPV vaccine 

was introduced in Malaysia in 2010 targeting 13 year old girls, which is the current policy.43 In 

the U.S., routine HPV vaccination began with females 9-26 in 2006, recommended to males in 

2011.44 In Uganda, HPV vaccine was introduced in 2013 and still targets girls ages 9-12.45 The 

vaccine has been offered to girls 11 years and older since 2008 in Italy, and the country adopted a 

gender neutral HPV vaccination program in 2017.46  

Our comic book significantly improved the EAA adolescents’ HPV-related knowledge. 

The adolescents in the post-intervention group had significantly higher knowledge than those in 

the pre-intervention group in questions that measured their perceived susceptibility, benefit of the 

vaccine, and barriers to vaccination.  

Pain, distress, and/or fear about needle procedures is common among children and 

adolescents.47  Particularly, HPV vaccine has received much negative attention from the media 

about reports of unusually high rates of pain and syncope.48 A study that specifically compared 

pain related to HPV vaccine with another routine vaccination such as tetanus or meningococcal 

vaccine found that HPV vaccine pain was not any more painful than others, and that it didn’t affect 

the vaccine regimen completion.48 For the question “When thinking about getting the HPV 

vaccine, how concerned are you about the shot being painful?” similar proportions of adolescents 



 

in the pre- and post-intervention groups reported being “not concerned.” This may be due to the 

adolescents being sensitized about the topic of pain, as the comic book discusses the potential 

negative consequences of HPV vaccination in detail. In contrast, the adolescents in the post-

intervention group were significantly more likely to be not concerned about the side effects 

associated with the HPV vaccine compared to adolescents in the pre-intervention group. Our 

findings suggest that addressing the concerns about side effects can help adolescents to overcome 

the barriers to being vaccinated, including concerns related to pain.  

While there was significant improvement in positive responses to questions related to 

health care provider and peer beliefs about HPV vaccines between pre- and post- intervention 

groups, only about half of the post-intervention survey group thought that other boys and girls 

would think it is a good idea to get the HPV vaccine. Social norms are shaped by culture and the 

environment, therefore, generalization is difficult from one group to another.49 Very little 

information is available as to how the adolescents’ peer perception of HPV vaccine affects HPV 

vaccine behavior. For example, Rambout et al. stated they did not find any qualitative studies that 

solicited perspectives of the adolescent girls in their systematic review of self-reported barriers 

and facilitators to HPV vaccination among adolescent girls and young women aged 9-26 in North 

America.50  

Much of the literature and interventions to improve HPV vaccine uptake are focused on 

encouraging communication between the parents and the providers, or between mothers and 

daughters. Colón-López et al. found that feelings of embarrassment and focus on abstinence about 

sex-related-topics was a barrier to communication between parents and daughters of Puerto Rican 

ethnicity.51 Galbraith-Gyan et al. found that it was difficult to start the conversation around HPV 

vaccine for African-American mothers whose upbringing considered sexual health taboo.52 



 

Parental concern for sexual initiation or risky sexual behavior has been a barrier to initiation of 

communications about the HPV vaccine between parents and children and their vaccine 

behavior.53 Our findings show that when HPV vaccination is approached with cultural sensitivity, 

it is possible to enhance the level of comfort for the adolescents to have a conversation about HPV 

vaccine with their parents.   

There is growing evidence that while interventions based on Health Belief Models may 

positively influence intention to be vaccinated, their effect on behavior is inconsistent and 

minimal.29 This may be because there are many factors that influence the adolescents’ decision-

making process around HPV vaccine, such as the parents’ interest or willingness to have their 

adolescent child vaccinated. As the adolescents came to our intervention with their mothers, they 

may have perceived their environment as being vaccine friendly, which also could have influenced 

their intention to receive HPV vaccine.  

The comic book intervention’s impact was the greatest on intention to vaccinate among all 

constructs. This is likely derived from the strong impact of the comic book intervention across 

most constructs. The effects of interventions are often not evaluated longitudinally, which makes 

it difficult to measure their impact on vaccine behavior.49 To address this gap, we plan to assess 

the impact of intention to vaccinate among post-intervention survey adolescents and their vaccine 

status 6-months after the dinner with future data.  

The impact of the comic book tended to be stronger in male adolescents than females in 

our study. This may be explained by the fact that female adolescents generally had higher baseline 

knowledge prior to receiving the comic book. A similar trend was found in an international 

comparison of HPV-related knowledge among adults; women in the U.S. had higher awareness 

and general knowledge of HPV and HPV vaccine than men.54 There have been many gender-



 

related barriers to HPV vaccination. The providers may be less likely to recommend HPV vaccine 

to boys than girls because the approval and introduction of HPV vaccines in the U.S. began with 

females 9-26 in 2006.44 HPV vaccination for males ages 9-26 received permissive approval in 

2009, and was not routinely recommended until 2011.44 Myths or perception among providers that 

the vaccine is more effective among girls than boys,55 and girls 11-12 are too young to be sexually 

active; therefore, should not be vaccinated, have been documented.56 In addition, the focus of HPV 

vaccine outreach has been primarily on adolescent girls in the context of cervical cancer prevention 

in the U.S.55 A national survey of parents of unvaccinated adolescent boys and girls reported that 

parents of boys were less likely to have received provider recommendation to receive HPV 

vaccination than parents of the girls.55 The fear of earlier sexual debut, cultural and religious norm 

about sexual activity have been documented as barriers specifically for girls,56 even though 

multiple studies have demonstrated that HPV vaccination does not increase sexual activity or 

hasten its debut.57,58 

To our knowledge, our study was the first that measured a comic book intervention impact 

on adolescents who are at a unique intersection of race, ethnicity, religion, culture and gender as 

EAA.  Our study had many strengths. The comic book intervention was developed with the EAA 

communities’ input through a multi-methods process involving focus groups with EAA mothers 

and measurement of acceptability by the EAA adolescents who are the target audience of the 

intervention. In addition, our study contributed toward the consistency of reporting on intervention 

impact on HPV vaccine. Our survey tool includes a comprehensive range of theoretical constructs 

derived from the Health Belief Model and Theory of Reasoned Action. While not applicable to 

every group, it provides a template of evaluation that can be adapted to different settings and 

audiences, which is a significant challenge in current literature.49  



 

One of the limitations of our study was sampling bias and its size. The adolescents who 

received the comic book intervention were essentially recruited through their mothers as dyads. 

Mothers who agreed to participate in the study, and their children, may be different from those 

who did not. For example, a participant mother may be more health conscious or motivated to 

learn about HPV vaccine. There may be circumstantial and relational differences between mothers 

who brought their children to dinner compared to a mother who was not able to participate because 

their children could not or were not willing to participate. In addition, our sample size was small.  

Most participants identified as Somali, so it was not possible to look at the effect differences by 

ethnicity. We reported the results of the stratified analysis, knowing that our sample size may not 

have enough power to detect presence of effect modification. Since our comic book was a part of 

a multi-level intervention that included the mothers and providers in the EAA community, we 

expect the impact of the comic book on social norms may have a synergistic effect on vaccination 

behavior. However, we did not have linked data on providers and adolescents and mothers who 

participated in the interventions; therefore, we could not measure this effect.  

Conclusion 

In conclusion, the comic book for adolescents is a useful tool to improve HPV vaccine 

uptake in the EAA communities. Although our intervention was developed based on preliminary 

input from the EAA communities in King County, there is potential to adapt the comic book 

intervention for other communities with low HPV vaccine uptake. The comic book benefitted from 

a sound theoretical framework and methods that can easily be adapted and replicated in other 

settings. With additional data, we plan to assess the impact of the intervention on the vaccination 

of the participating adolescents, which will enrich our knowledge about the benefits of the comic 

book intervention on HPV vaccine uptake. 



 

Table 1. Demographic characteristics of the adolescents (N=136) 
 

  

Characteristic Pre-intervention survey (n=64)  Post-intervention survey (n=72) 

Age (in years) n (%)  n (%) 

   14 29 (45.3) 24 (33.3) 

   15 16 (25.0) 24 (33.3) 

   16 10 (15.6) 15 (20.8) 

   17  9 (14.1) 9 (12.5) 

Gender   

   Male 33 (51.6) 30 (41.7) 

   Female 31 (48.4) 42 (58.3) 

Born outside of the U.S.
a
   

   No 22 (37.3) 37 (56.9) 

   Yes 37 (62.7) 28 (43.1) 

   Missing  5  7 

Ethnicity
ab

   

   Somali 58 (92.1) 63 (88.7) 

   Omoro 0 (0.0) 1 (1.4) 

   Amhara 2 (3.2) 2 (2.8) 

   Tigre 1 (1.6) 5 (7.0) 

   Other 2 (3.2) 0 (0.0) 

   Missing 1 1 

Language
ab

   

  Somali 59 (92.2)     64 (88.9)     

  Amharic  5 (7.8)      8 (11.1)      

Religion
ab

   

   Christianity 5 (7.9) 8 (11.3) 

   Islam 58 (92.1) 63 (88.7) 

   Other 0 (0.0) 0 (0.0) 

   Missing  1 1 

Annual household income 
ab

   

   <$25,000 36 (60.0) 41 (59.4) 

   $25,000-50,000 16 (26.7) 18 (26.1) 

   >50,000 2 (3.3) 5 (7.2) 

   Do not know 6 (10.0) 5 (7.2) 

   Missing 4 3 
a Reported by the mother 
b Mother’s demographic



 

Table 2. The impact of the comic book on adolescents’ HPV and HPV vaccine knowledge/beliefs, barriers to HPV vaccination, relevant social 
norms/influences, communication with parents about vaccination, willingness to be vaccinated, and vaccination intentions 

 

Constructs/ 

Survey Questions  

Pre-intervention 

survey (n=64) 

Post-intervention 

survey (n=72) 

Chi-squared p-

value 

HPV knowledge/ beliefs (5 questions) n (%) n (%)  

HPV infection is different than HIV infection. n (%) n (%) 

0.001 

 

 

Correct  True 38 (61.3) 62 (87.3)  

Incorrect 
False  3 (4.8) 2 (2.8) 

Not sure  21 (33.9) 7 (9.9) 

HPV infection is rare.*   
<0.001 

 

 

Correct  False 23 (37.1) 48 (67.6)  

Incorrect 
True 20 (32.3) 13 (18.3) 

Not sure 19 (30.6) 10 (14.1) 

HPV is spread through sexual contact.   
<0.001 

  

  

Correct  True 25 (39.7) 62 (89.9)  

Incorrect 
False  8 (12.7) 2 (2.9) 

Not sure  30 (47.6) 5 (7.2) 

Most people with HPV infection know they have it.   

<0.001 

  

Correct  False 25 (39.7) 49 (71)  

Incorrect 
True 8 (12.7) 10 (14.5) 

Not sure  30 (47.6) 10 (14.5) 

HPV can cause cancer.**   
<0.001 

  

  

Correct  True 22 (36.7) 67 (93.1)  

Incorrect 
False  9 (15.0) 2 (2.8) 

Not sure  29 (48.3) 3 (4.2) 

HPV vaccine knowledge / beliefs (6 questions)    

The HPV vaccine prevents serious health problems.***   

 
Correct  True 42 (66.7) 52 (72.2)  

Incorrect 
False  11 (17.5) 12 (16.7) 

Not sure  10 (15.9) 8 (11.1) 

The HPV vaccine is unsafe.****   <0.001 

  Correct  False  27 (42.9) 53 (73.6)  



 

Incorrect 
True 20 (31.7) 9 (12.5)   

Not sure  16 (25.4) 10 (13.9) 

The HPV vaccine contains pork gelatin.****   

<0.001 

 

Correct  False  27 (42.9) 61 (84.7) 

Incorrect 
True 5 (7.9) 2 (2.8) 

Not sure  31 (49.2) 9 (12.5) 

All adolescent girls should get the HPV vaccine.   
<0.001 

  

  

Correct  True 17 (27.0) 47 (66.2)  

Incorrect 
False  12 (19.0) 16 (22.5) 

Not sure  34 (54.0) 8 (11.3) 

Adolescent boys do not need the HPV vaccine.   
<0.001 

  

  

Correct  False 17 (26.6) 54 (75.0)  

Incorrect 
True 12 (18.8) 9 (12.5) 

Not sure 35 (54.7) 9 (12.5) 

HPV vaccination involves more than one shot.   
<0.001 

  

  

Correct  True 28 (44.4) 57 (79.2)  

Incorrect 
False  8 (12.7) 10 (13.9) 

Not sure  27 (42.9) 5 (6.9) 

Social Norms/Influences (2 questions)    

Other boys and girls would not think it is a good idea to get the HPV 

vaccine. 
  

<0.001 

  

  

Positive False 11 (17.7) 38 (52.8)  

Negative 
True 14 (22.6) 22 (30.6) 

Not sure 37 (59.7) 12 (16.7) 

Doctors think it is very important that boys and girls get the HPV 

vaccine. 
  

<0.001 

  

  

Positive True 35 (54.7) 63 (87.5)  

Negative 
False  9 (14.1) 5 (6.9) 

Not sure 20 (31.2) 4 (5.6) 

Barriers (2 questions)    

When thinking about getting the HPV vaccine, how concerned are 

you about side effects? 
  

0.034 
Positive  Not concerned 9 (14.1) 21 (29.2)  

Negative  Not sure   16 (25.0) 8 (11.1) 



 

a Percent of correct/positive answers in each category   

* Perceived susceptibility measure 

** Perceived severity measure 

*** Perceived benefit measure 

**** Barrier measure 
† 6-month period was used because the state immunization records will be accessed after an interval of 6 months. 

 All responses were dichotomized prior to conducting the chi-squared test. 

Very concerned 14 (21.9) 19 (26.4) 

Somewhat concerned  25 (39.1) 24 (33.3) 

When thinking about getting the HPV vaccine, how concerned are 

you about the shot being painful? 
  

 

0.885 

Positive  Not concerned 25 (39.1) 29 (40.3)  

Negative  

Not sure   12 (18.8) 6 (8.3) 

Very concerned  11 (17.2) 16 (22.2) 

Somewhat concerned  16 (25) 21 (29.2) 

Communication (1 question)    

How comfortable would you be talking with a parent about the HPV 

vaccine? 
  <0.001 

 

  

  

  

Positive  
Very comfortable 14 (21.9) 42 (58.3) 

Somewhat comfortable  23 (35.9) 23 (31.9) 

Negative  
Not sure  15 (23.4) 2 (2.8) 

Not comfortable 12 (18.8) 5 (6.9) 

Willingness (1 question)    

How willing would you be to get the HPV vaccine?    

<0.001 

  

  

Positive  
Definitely willing  10 (15.6) 28 (38.9) 

Probably willing  14 (21.9) 32 (44.4) 

Negative  
Not sure 25 (39.1) 6 (8.3) 

Not willing 15 (23.4) 6 (8.3) 

Intention (1 question)    

In the next 6 months, how likely is it that you will talk to a parent 

about getting the HPV vaccine? † 
  

<0.001 

  

  

  

Positive  Very likely 7 (10.9) 29 (40.3) 

 Somewhat likely  15 (23.4) 33 (45.8) 

Negative  
Not sure  29 (45.3) 5 (6.9) 

Not likely  13 (20.3) 5 (6.9) 



 

Table 3. The impact of the comic book on adolescents’ HPV and HPV vaccine knowledge/beliefs, barriers to HPV vaccination, relevant social 
norms/influences, communication with parents about vaccination, willingness to be vaccinated, and vaccination intentions stratified by gender 

 

Constructs/ 

Survey Questions  

Stratification by Gendera 

Female Male 

Pre-

intervention 

survey 

(n=31) 

Post-

intervention 

survey 

(n=42) 

Chi-squared 

p-value 

Pre-

intervention 

survey (n=33) 

Post-

intervention 

survey (n=30) 

Chi-squared 

p-value 

HPV knowledge/ beliefs (5 questions)       

HPV infection is different than HIV infection. n (%) n (%)  n (%) n (%)  

Correct  True 17 (58.6) 37 (88.1) 0.004 21 (63.6) 25 (86.2) 0.043 

Incorrect 
False  1 (3.4) 2 (4.8)   2 (6.1) 0 (0.0)  

Not sure  11 (37.9) 3 (7.1)   10 (30.3) 4 (13.8)  

HPV infection is rare.*       

Correct  False 15 (51.7) 26 (61.9) 0.393 8 (24.2) 22 (75.9) <0.001 

Incorrect 
True 6 (20.7) 10 (23.8)  14 (42.4) 3 (10.3)   

Not sure 8 (27.6) 6 (14.3)  11 (33.3) 4 (13.8)   

HPV is spread through sexual contact.       

Correct  True 13 (43.3) 38 (92.7) <0.001 12 (36.4) 24 (85.7) <0.001 

Incorrect 
False  5 (16.7) 1 (2.4)   3 (9.1) 1 (3.6)   

Not sure  12 (40.0) 2 (4.9)   18 (54.5) 3 (10.7)   

Most people with HPV infection know they have 

it. 
      

Correct  False 13 (43.3) 28 (68.3) 0.036 12 (36.4) 21 (75) 0.003 

Incorrect 
True 7 (23.3) 6 (14.6)  1 (3) 4 (14.3)   

Not sure  10 (33.3) 7 (17.1)  20 (60.6) 3 (10.7)   

HPV can cause cancer.**       

Correct  True 11 (37.9) 39 (92.9) <0.001 11 (35.5) 28 (93.3) <0.001 

Incorrect 
False  5 (17.2) 2 (4.8)   4 (12.9) 0 (0.0)   

Not sure  13 (44.8) 1 (2.4)   16 (51.6) 2 (6.7)   

HPV vaccine knowledge / beliefs (6 questions)       



 

The HPV vaccine prevents serious health 

problems.*** 
      

Correct  True 25 (83.3) 31 (73.8) 0.338 17 (51.5) 21 (70.0) 0.134 

Incorrect 
False  2 (6.7) 8 (19.0)  9 (27.3) 4 (13.3)  

Not sure  3 (10.0) 3 (7.1)  7 (21.2) 5 (16.7)  

The HPV vaccine is unsafe.****       

Correct  False  16 (53.3) 30 (71.4) 0.115 11 (33.3) 23 (76.7) 0.001 

Incorrect 
True 5 (16.7) 5 (11.9)  15 (45.5) 4 (13.3)   

Not sure  9 (30.0) 7 (16.7)  7 (21.2) 3 (10.0)   

The HPV vaccine contains pork gelatin.****       

Correct  False  14 (46.7) 35 (83.3) 0.001 13 (39.4) 26 (86.7) <0.001 

Incorrect 
True 2 (6.7) 2 (4.8)   3 (9.1) 0 (0.0)   

Not sure  14 (46.7) 5 (11.9)   17 (51.5) 4 (13.3)   

All adolescent girls should get the HPV vaccine.       

Correct  True 11 (36.7) 27 (65.9) 0.015 6 (18.2) 20 (66.7) <0.001 

Incorrect 
False  5 (16.7) 10 (24.4)   7 (21.2) 6 (20)   

Not sure  14 (46.7) 4 (9.8)   20 (60.6) 4 (13.3)   

Adolescent boys do not need the HPV vaccine.       

Correct  False 10 (32.3) 34 (81.0) <0.001 7 (21.2) 20 (66.7) <0.001 

Incorrect 
True 6 (19.4) 2 (4.8)   6 (18.2) 7 (23.3)   

Not sure 15 (48.4) 6 (14.3)   20 (60.6) 3 (10)   

HPV vaccination involves more than one shot.       

Correct  True 14 (45.2) 33 (78.6) 0.003 14 (43.8) 24 (80.0) 0.003 

Incorrect 
False  3 (9.7) 5 (11.9)   5 (15.6) 5 (16.7)   

Not sure  14 (45.2) 4 (9.5)   13 (40.6) 1 (3.3)   

Social Norms/Influences (2 questions)       

Other boys and girls would not think it is a good 

idea to get the HPV vaccine. 
      

Correct  False 6 (20.7) 25 (59.5) 0.001 5 (15.2) 13 (43.3) 0.013 

Incorrect  
True 5 (17.2) 11 (26.2)   9 (27.3) 11 (36.7)   

Not sure 18 (62.1) 6 (14.3)   19 (57.6) 6 (20.0)   

Doctors think it is very important that boys and 

girls get the HPV vaccine. 
      

Correct  True 19 (61.3) 37 (88.1) 0.007 16 (48.5) 26 (86.7) 0.001 



 

Incorrect  
False  4 (12.9) 3 (7.1)   5 (15.2) 2 (6.7)   

Not sure 8 (25.8) 2 (4.8)   12 (36.4) 2 (6.7)   

Barriers (2 questions)       

When thinking about getting the HPV vaccine, 

how concerned are you about side effects? 
      

Positive  Not concerned 2 (6.5) 11 (26.2) 0.029 7 (21.2) 10 (33.3) 0.279 

Negative  

Not sure   10 (32.3) 5 (11.9)  6 (18.2) 3 (10.0)  

Very concerned 8 (25.8) 10 (23.8)  6 (18.2) 9 (30.0)  

Somewhat concerned  11 (35.5) 16 (38.1)  14 (42.4) 8 (26.7)  

When thinking about getting the HPV vaccine, 

how concerned are you about the shot being 

painful? 

      

Positive  Not concerned 10 (32.3) 11 (26.2) 0.571 15 (45.5) 18 (60) 0.248 

Negative  

Not sure   6 (19.4) 4 (9.5)  6 (18.2) 2 (6.7)  

Very concerned  7 (22.6) 14 (33.3)  4 (12.1) 2 (6.7)  

Somewhat concerned  8 (25.8) 13 (31.0)  8 (24.2) 8 (26.7)  

Communication (1 question)       

How comfortable would you be talking with a 

parent about the HPV vaccine? 
      

Positive  
Very comfortable 7 (22.6) 26 (61.9) 0.003 7 (21.2) 16 (53.3) 0.002 

Somewhat comfortable  12 (38.7) 12 (28.6)   11 (33.3) 11 (36.7)   

Negative  
Not sure  8 (25.8) 1 (2.4)   7 (21.2) 1 (3.3)   

Not comfortable 4 (12.9) 3 (7.1)   8 (24.2) 2 (6.7)   

Willingness (1 question)       

How willing would you be to get the HPV vaccine?        

Positive  
Definitely willing  9 (29) 15 (35.7) <0.001 1 (3.0) 13 (43.3) 0.002 

Probably willing  6 (19.4) 20 (47.6)   8 (24.2) 12 (40.0)   

Negative  
Not sure 13 (41.9) 5 (11.9)   12 (36.4) 1 (3.3)   

Not willing 3 (9.7) 2 (4.8)   12 (36.4) 4 (13.3)   

Intention (1 question)       

In the next 6 months, how likely is it that you will 

talk to a parent about getting the HPV vaccine? † 
      

Positive  Very likely 4 (12.9) 21 (50) <0.001 3 (9.1) 8 (26.7) <0.001 

 Somewhat likely  10 (32.3) 18 (42.9)   5 (15.2) 15 (50.0)   



 

a Percent of correct/positive answers in each category   

* Perceived susceptibility measure 

** Perceived severity measure 

*** Perceived benefit measure 

**** Barrier measure 

† 6-month period was used because the state immunization records will be accessed after an interval of 6 months. 

 All responses were dichotomized prior to conducting the chi-squared test. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Negative  
Not sure  14 (45.2) 3 (7.1)   15 (45.5) 2 (6.7)   

Not likely  3 (9.7) 0 (0.0)   10 (30.3) 5 (16.7)   



 

Table 4. Generalized estimating equations (GEE) models for measuring the impact of the comic book on the adolescents’ HPV and HPV vaccine 
knowledge/beliefs, barriers to HPV vaccination, relevant social norms/influences, communication with parents about vaccination, willingness to 

be vaccinated, and vaccination intentions 

 

Construct 

Mean (%) and the 

standard deviation of 

the proportion of 

correct/positive answers Unadjusted RR 

(95% CI) 
P-value 

Adjusted RRa 

(95% CI) 

 

 

 

P-value 

Pre-survey 
Post-

survey 

HPV knowledge / beliefs (5 

questions) 44.0 (32.1) 82.9 (23.3) 
1.89 (1.55-2.29) <0.001 1.87 (1.54-2.27) < 0.001 

HPV vaccine knowledge / 

beliefs (6 questions) 42.8 (27.7) 75.4 (22.5) 
1.76 (1.48-2.10) <0.001 1.74 (1.46-2.07) <0.001 

Social norms / influence (2 

questions) 36.3 (31.6) 70.1 (33.2) 
1.93 (1.52-2.46) <0.001 1.89 (1.48-2.41) <0.001 

Barriers (2 question) 26.6 (34.5) 34.7 (36.2) 1.31 (0.88-1.95) 0.186 1.36 (0.93-2.01) 0.112 

Communication (1 question) 57.8 (49.8) 90.3 (29.8) 1.56 (1.25-1.95) <0.001 1.55 (1.24-1.94) <0.001 

Willingness (1 question) 37.5 (48.8) 83.3 (37.5) 2.22 (1.59-3.10) <0.001 2.16 (1.55-3.01) <0.001 

Intention (1 question) 34.4 (47.9) 86.1 (34.8) 2.51 (1.76-3.56) <0.001 2.39 (1.69-3.37) <0.001 
a Adjusted for age, gender, and mother’s primary language 

 

 

 

 

 

 

 

 

 

 

 



 

Table 5. Generalized estimating equations (GEE) models for measuring the impact of the comic book on the adolescents’ HPV and HPV vaccine 
knowledge/beliefs, barriers to HPV vaccination, relevant social norms/influences, communication with parents about vaccination, willingness to 

be vaccinated, and vaccination intentions stratified by gender 

 

Construct 

Stratification by Gender 

Interaction 

p-value 

Female Male 

Correct/positive answers 
(Mean/SD) 

Unadjusted RR 
(95% CI) 

Adjusted RRa 

 (95% CI) 

Correct/positive answers 
(Mean/SD) 

Unadjusted RR 
(95% CI) 

Adjusted RRa  
(95% CI) 

Pre-
intervention 

survey (n=31) 

Post-
intervention 

survey (n=42) 

Pre-
intervention 

survey (n=33) 

Post-
intervention 

survey (n=30) 

HPV  

knowledge / 

beliefs  

(5 questions) 

47.6 (34.0) 82.5 (22.7) 1.73 (1.32-2.27)  1.73 (1.33-2.24)  40.7 (30.3) 83.6 (24.4) 2.06 (1.55-2.73)  2.07 (1.56-2.75)  0.406 

HPV vaccine 

knowledge / 

beliefs  

(6 questions)  

51.8 (30.2) 76.0 (24.2) 1.47 (1.16-1.86)  1.48 (1.18-1.85)  34.9 (22.9) 74.4 (20.4) 2.13 (1.67-2.73)  2.13 (1.67-2.73)  0.056  

Social norms / 

influence  

(2 questions) 

41.9 (32.9) 73.8 (33.6) 1.78 (1.30-2.45)  1.79 (1.29-2.47)  31.8 (30.2) 65.0 (32.6) 2.04 (1.42-2.95)  2.08 (1.45-2.98)  0.473 

Barriers 

(2 question) 
19.4 (30.8) 26.2 (33.6) 1.35 (0.69-2.66) 1.30 (0.68-2.47) 33.3 (36.8) 46.7 (37.0) 1.40 (0.88-2.24) 1.40 (0.87-2.23) 0.447 

Communication  
(1 question) 

61.3 (49.5) 90.5 (29.7) 1.48 (1.10-1.99)  1.44 (1.07-1.94)  54.6 (50.6) 90.0 (30.5) 1.65 (1.18-2.31)  1.63(1.17-2.27)  0.599 

Willingness  

(1 question)  
48.4 (50.8) 83.3 (37.7) 1.72 (1.16-2.55)  1.67 (1.14-2.44)  27.3 (45.2) 83.3 (37.9) 3.06 (1.70-5.48)  3.11 (1.75-5.52)  0.083  

Intention  

(1 question) 
45.2 (50.6) 92.9 (26.1) 2.06 (1.38-3.07)  2.00 (1.35-2.95)  24.2 (43.5) 76.7 (43.0) 3.16 (1.67-6.00)  3.20 (1.70-6.04)  0.222 

a Adjusted for age and mother’s primary language
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